
ABSTRACT 

Lambert, Judy Lanier. Technology Integration Expertise in Middle School Social Studies 

Teachers: A Study of Multiplicity in Thinking and Practice. (Under the direction of Dr. Ellen 

Storey Vasu)  

 

In an attempt to find more effective methods of training teachers in using technology 

for instructional purposes, this three-phase correlational and descriptive research study 

examined the knowledge organization of teachers considered experts in technology integration 

and in middle grades social studies. Knowledge acquisition methods were used to elicit the 

conceptual knowledge of three teacher experts and data were statistically analyzed with 

Pathfinder network scaling techniques. Through a concept mapping exercise, 94 teacher 

participants organized the 49 gold standard concepts and these data were measured for 

similarity to the experts. From the highest and lowest thirds of similarity scores, two extreme 

case samples of 31 participants were established as expert and novice groups. Demographic 

data and self-reported measures of technology integration skills were collected and through 

multiple regression, several factors thought to influence the cognitive development of expertise 

were analyzed. Finally, three teachers in the expert group were observed during a classroom 

lesson to qualitatively analyze the characterization of expertise in their instructional design 

practice. 

Findings revealed that experts had moved beyond thinking about the procedural skills 

of using technology to a more global view of what technology could offer in the social studies 

curriculum. Statistically, classroom teachers were not shown to be highly similar to experts but 

MANOVA indicated significant differences in knowledge between experts and novices. Hours 

of training were shown to slightly affect conceptual knowledge but they only accounted for a 

very slight proportion of the variance in this development. Qualitative data confirmed that 

classroom experts were not highly similar to the gold standard. Only one of three teachers 

observed demonstrated exemplary evidence of adhering to principles of an instructional design 

model while integrating technology. These findings suggest that a structured and systematic 

model of instructional design is needed specifically for instruction that integrates technology. 



 

This could offer teachers a global knowledge more similar to experts and provide evaluators 

with adequate criteria when assessing instruction that integrates technology. 
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Chapter 1 

INTRODUCTION 

 

Overview of the Problem 

According to the U.S. Department of Education (1993), in 1983 fewer than 50,000 

computers existed in American public schools and by 1997, the CEO Forum (1999) reported 

the number to be 6 million. Anderson and Ronnkvist (1999) tell us that the true measure of 

student access is measured by the student-computer ratio (the number of students divided by 

the number of available computers). In the past fifteen years the student-computer ratio in K-

12 schools dropped from 168.0 to 6.0, meaning that for every six students, there is one 

computer. In addition to the increase in computers, a record 98 percent of schools are 

connected to the Internet (CEO Forum, 2001). This rapid expenditure in technology has costs 

the American public $37.8 billion over the last ten years. 

Nevertheless, even with the increased access, there is still great divergence between 

what enthusiastic advocates think technology will do for education and what teachers 

actually do with the technology in the classroom. Technology integration has not become 

standard classroom practice for a majority of teachers and research indicates that when they 

do use computers, they use them for low-end applications (Anderson & Ronnkvist, 1999; 

Becker, 1998; CEO Forum, 1999; Cuban, 2000; Liu, Macmillan, & Timmons, 1998; Roblyer 

& Edwards, 2000; U.S. Department of Education, 1999). In the 1997-1998 school year, 62 

percent of full-time public school teachers reported that they received as much as 1-8 hours 

of technology training and 38 percent received more than eight hours training (U.S. 

Department of Education, 1999). However, of the total percentage of teachers trained, only 

20 percent reported feeling well prepared to integrate technology into classroom instruction. 

Increased time in professional development was strongly associated with perceptions of 

improvement in teaching but of those receiving 1-8 hours of training, only 12 percent felt that 

it improved their teaching and of those receiving more than eight hours of training, 38 

percent felt that it improved their teaching. In a national survey, Becker (2000) found that 

students� experiences with computers most often occurred outside of the core academic 
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areas. The four primary areas where students used computers included computer education 

classes, pre-occupational preparation in business and vocational education classes, 

exploratory uses in elementary classes, and classes where students turned in assignments 

using a word processor. A majority of teachers in grades 4-12 reported that they still did not 

use the computer at all with their students or did so only occasionally. The typical teacher 

only provided students with fewer than ten opportunities to use the computer in a school 

year.  

Researchers have discovered many factors that affect teachers� abilities to integrate 

technology including scheduling problems, lack of technical and administrative support, 

training, standardized testing, school environment, funding, attitudes, beliefs, and learning 

styles. (Becker, 1994; Becker, 2000; Becker & Ravitz, 1999; Brand, 1997; CEO Forum, 

1999; Chen, 1986; Honeyman, 1987; Kay, 1989; Parr, 1999; Ross, Hogaboam-Gray & 

Hannay, 1999; Sandholtz, Ringstaff, & Dwyer, 1997; Woodrow, 1987). Even though these 

offer some influential factors, their discovery has not given rise to the number of teachers 

who use computers during instruction. The complexity of using technology requires some 

level of expertise. When technology use is integrated with the already complex task of 

teaching, the demand this places on teachers� cognitive abilities warrants a closer 

examination. According to Cook, Durso, & Schvaneveldt (1986), the ability to recall 

information is related to the degree of organization of that information. If it is shown that 

experts organize information in long-term memory in a particular manner, then that 

organization should be explicitly provided to novices.  

Experts and novices have been shown to differ in their abilities to process large 

amounts of information. Common explanations are that experts have more information and 

they have the information better organized into meaningful chunks (McKeithen & Reitman, 

1981). The organization of knowledge in long-term memory is referred to as knowledge 

structure, conceptual knowledge, or schema and it is the sum total of our thinking and 

practice. Studies of expertise are based on the assumption that characteristics of experts 

exemplify what the results of successful learning look like (Chi, Feltovich, & Glaser, 1981; 

Hinsley, Hayes, & Simon, 1977; Shulman, 1986). Cognitive research on expertise has 

provided methods for measuring conceptual knowledge. Using these methods, this study will 
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examine the conceptual knowledge of experts1 in an attempt to discover cognitive processes 

that either help or hinder a teacher�s ability to integrate technology. In addition, because 

expertise has been shown to be domain specific, the investigation will focus only on 6-8th 

grade teachers in middle school who teach social studies (Alexander, 1992). The implications 

of a study of this kind can influence the training of teachers in technology integration and 

change current expectations and standards that are required of these teachers. 

Much of the literature on technology integration describes the many conditions 

necessary for this practice to become successful. Models have been constructed from the 

conditions proven effectual in producing substantial changes in teachers and students. While 

models are not considered from a purely cognitive perspective, they may be the best 

depiction we have at the present of the changes required of teachers during their growth 

toward expertise in this area.  

 

Models of Effective Technology Integration 

 Despite the low numbers of teachers in all subject areas who are using technology, 

when technology is integrated effectively into classroom instruction there is strong evidence 

that it has had a positive impact on teachers and therefore, improved student achievement 

(CRF & Associates, 2002; Dockstader, 1999; Kulik, 1994; NREL/NCCSR, 2002; Yocam & 

Wilmore, 1994). For over ten years, Kulik (1994) conducted a meta-analysis of the findings 

of computer-based instruction. Even in these early years of computer-based instruction, 

major conclusions demonstrated repeatedly that computer-based instruction usually had a 

positive effect on student learning. Effects were especially large and consistent in well-

design programs. In addition, programs of curricular change that provided more challenge for 

high-aptitude students may have produced a more dramatic effect in evaluation studies even 

though these programs affected only a limited number of the school population. The effects 

of computer tutoring were clearly greater than the gains produced by programs designed 

around printed materials.  

                                                 
1 The term � expert� or �expert teacher(s)� refers to teachers who teach social studies at the 6-8th grade level and who have 

extensive experience integrating technology in their classroom instruction. The term �novice teacher(s)� refers only to 

teachers who teach social studies at the 6-8th grade level but who have little or no experience integrating technology in their 

classroom instruction. 
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NetSchools 

A research study by CRF and Associates, Inc. on the impact of NetSchools, outlines 

the experiences of eight schools that, faced with concerns about student performance and the 

need to prepare students for a rapidly changing world, adopted a technology-based approach 

to teaching, learning and accountability (CRF & Associates, 2002). The schools represented 

different geographic areas that serve predominantly minority populations. This approach 

substantially increased student performance and motivation, changed teachers� 

methodologies to a more student-centered approach, improved communication between 

home and school, transformed the learning environment, and fostered parent and community 

education and school involvement. Through the model, every student and teacher was 

provided wireless laptop computers, printers, a local wireless network with high-speed 

connectivity, wireless student laptops on a mobilecart, and onsite and online professional 

development and curriculum correlation services. An essential component of this approach is 

accountability to standards. An integrated curriculum correlation and assessment system 

provides teachers, administrators, students and parents with curriculum management and 

assessment tools that allows teachers to match a specific objective within their state standards 

to over 47,000 pre-screened, correlated educational web pages, as well as to a school�s 

existing software programs and textbooks. In addition, these searches can be applied to a 

lesson plan template, with assignments delivered directly to students and their parents 

through an integrated calendar tool. Students can receive immediate individual academic 

assistance plans, including remedial activities obtained from a database of correlated 

resources. Extensive professional development services are provided to ensure that teachers 

understand and are comfortable with the capabilities of the technology. 

NetSchools sites have also demonstrated an increase in basic skills, as evidenced in 

improved letter grades, student examinations, grades on assignments, and quality of 

homework completed. All of the schools that participated in the NetSchools study produced 

enhanced educational outcomes in 171 of the 176 areas reviewed for both teachers and 

students. School data was acquired through school reports, surveys completed by school 

administrators and staff, media documents, school web sites, and other public information. 

For each school, data included the characteristics of the school; how the technology impacted 
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students; how teachers used the technology; how school administrators evaluated the 

effectiveness of instructional technology at their school; how technology was integrated into 

instruction, curriculum management, and the culture of the school, and what changes occured 

at different stages of implementation. 

Carmen Arace Middle School of Bloomfield, Connecticut, provides an example of 

the positive impact of the NetSchools program. Ninety percent of the school age population 

comprises students of color. The community is both rural and suburban and most families 

earn their livings supporting the vegetable, tobacco, and dairy farms in the area or through 

their affiliation with the major national insurance company headquartered in town. An 

Education Task force was formed in 1996 to confront the challenges of this school. These 

included severe academic deficits, a fleeing population, and aging, sparse technology. In 

1998, through the NetSchools program, the task force provided daily access to laptops for 

every student and teacher. Additionally, the program provided onsite training and technical 

assistance to support students, staff, and parents in learning to use their new tools. 

School officials reported that student suspensions dropped from 432 to 85 after 

implementation The school had a 35 percent increase in the number of sixth and eighth 

graders who met the state goals in reading. The impact of technology on students showed 

gains in basic skill achievement, critical thinking, motivation, problem solving, abilities to 

discover concepts and discover relationships, to communicate knowledge, and to use 

technology applications. With technology, teachers learned to maintain student records; 

monitor student performance; to communicate with administrators, parents, and students via 

email; and to implement a variety of teaching strategies using software and online resources. 

In 1999, 50 percent of 6th graders and 58 percent of 8th graders met state goals in reading, a 

35 percent increase over the previous year. In 1999, writing and math scores increased 

approximately 25 percent. In January 2000, Carmen Arace Middle School was selected for 

the Technology Education Excellence Award for the Northeast Region of the USA and in 

2001, The Connecticut Association of Schools selected the school as the Connecticut Middle 

School of the year. With test scores improving dramatically, �bright flight� to private schools 

was stopped and the enrollment of 725 in 1996 increased to 892 in 2000 (CRF, 2002, p. 11). 

The school�s �turn-around� was featured in Time Magazine�s May 1, 2000 issue (p. 11). 
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Apple Classrooms of Tomorrow (ACOT) 

The Apple Classrooms of Tomorrow (ACOT) research on teacher development began 

as a two-year pilot project in 1985 as a group effort among Apple Computer, Inc., public 

schools, universities, and research agencies (Yocam & Wilmore, 1994). Because of the 

study, a constructivist model of technology staff development evolved to enable teachers not 

only to use technology in the classroom, but also to change their instructional role while 

doing so. This staff development program, implemented in the fall of 1992, went beyond the 

traditional models of teacher training to incorporate some additional and essential principles. 

Among these principles are the following: training must be situated in the context of practice 

(classrooms); training allows participants to see expert teachers modeling instructional 

practices as they work directly with students; and participants need time to reflect on what 

they observe in classrooms and to discuss the principles at work.  Additionally, participants 

need supervised practice, mentoring, and peer support and they need to make specific plans 

for classroom change. 

Teachers from a variety of grade levels, disciplines, teaching experience, and 

technology expertise participated in either a week-long practicum or a four-week summer 

institute. (Ringstaff & Yocam, 1994). During the week-long practicum, training at each site 

differed somewhat in its overall structure but not in its basic content. Teachers received an 

overview of the ACOT program, time to observe and discuss ACOT classrooms, and 

demonstrations of software and hardware. Participants met individually with coordinators to 

begin planning projects that they would implement upon returning to their school, some 

browsed software catalogs, and others experimented with available hardware and software. 

On the final day of the practicum, participants completed their individual proposals to take 

back to their schools.  

During the four-week summer institute, teams of two or four teachers, some of whom 

had attended the week-long practicum, attended one of three different sites. Again, training at 

each site differed somewhat in its overall structure but not in its basic content. The institute 

was held in conjunction with a summer enrichment program for students in grades K-5. 

These students worked with one of the four ACOT teachers on ecology-related projects while 

also learning to use various technological tools. ACOT teachers designed and implemented 
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the curriculum for the summer school students and worked with visiting teachers. Six visiting 

teachers were assigned to each ACOT teacher and his/her classroom for two-and-half hours 

each day. Two days before students arrived, teachers were trained in basic skills on the 

Macintosh computer, networking, and on the various applications within the program, 

ClarisWorks. When not in the classrooms, participating teachers received a great deal of 

hands-on technology instruction through �mini-sessions� (Ringstaff & Yocam, 1994, p. 9). 

Some of the training during these sessions was provided by one of the participating teachers; 

some was provided by an Apple representative or one of the coordinators. Sometimes, 

participants would be asked to learn and present some software to the group or to teach the 

software to students. Daily discussions were held in which teachers shared their ideas and 

experiences. Teachers also kept daily journals in which they reflected on the day�s activities. 

Coordinators responded to the reflections, sometimes using email. Initial results of the 

program suggested that some important features can create a learning environment where 

teachers can learn to integrate technology: (1) the opportunity to explore, (2) the opportunity 

to work in real classrooms, (3) assistance in applying what is learned to the classroom, and 

(4) immediate and ongoing follow-up support.  

Support was essential for participating teachers to begin implementing their proposed 

plans back in their own classrooms. Many teachers left the centers excited and anxious to get 

started, only to return to their classrooms where they encountered difficulties setting up or 

using equipment. Coordinators found that the initial excitement was lost if teachers could not 

obtain the help they needed. Some of this support came from the concept of teaming, which 

increased the likelihood that teachers would receive some support from a colleague when 

they returned to the classroom. Principals� commitment to a changing vision of learning and 

instruction was found to be critical to the success of the staff development after teachers 

returned to their schools.   

The second year of the program again offered the two major components, a week-

long practicum and a four-week summer institute, but in addition, a one-year follow-up 

support component was extended to participating teachers. Principals were encouraged to 

attend selected portions of the program with their teachers in order to increase continued 

success of the program. Principals must agree to release teachers from their regular 
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classrooms to participate and provide teachers with the authority and flexibility to adjust 

daily instructional schedules and to develop curriculum objectives that promote team 

teaching and interdisciplinary instruction (Ringstaff, Yocam, & Marsh, 1996). They must 

also allow time each day for teachers to meet and plan; provide time for teachers to reflect on 

their practice; and acknowledge the importance of the team�s efforts to the rest of the staff. 

The second year of the project was designed to track participation, to document the 

evolution of the centers, and to describe the program�s impact on participating teachers. 

Findings indicated that teachers who attended either the practicum or the summer institute 

began to question their traditional instructional approaches, they began to see themselves as 

learners, and they felt a sense of excitement about using technology. About sixty percent of 

the teachers said that one of the most important experiences had been in learning to use 

specific hardware and software. Those teachers who were already using computers began to 

use tools they had never used before, such as in telecommunications. Novice users reported a 

greater level of comfort in using technology that enabled them to begin using more 

sophisticated tool software. In many cases, teachers reported the positive impact on their 

students that included increased engagement and motivation. Impact on schools was 

evidenced by the training that teachers offered to their peers, administrators, parents, and 

students, which lead to an increase in the use of technology school-wide. Some of the 

teachers became technology leaders in their schools by persuading principals to acquire more 

technology and by writing successful grant proposals aimed at increasing the level of the 

school�s technology. The success and findings of the ACOT Teacher Development Center 

project resulted in Apple Computer�s creation of further professional support systems. Apple 

began offering professional development courses and workshops, online, as well as on-site, 

mentoring programs, technology integration planning and consulting, and services to colleges 

of education. These offerings, rooted in the ten years of ACOT research, are based on the 

following design principles: Participants learn by doing; activities are relevant to 

participants� educational roles; leaders model appropriate instructional strategies; reflection 

and collaboration are part of learning; and leaders and other participants provide ongoing 

support (Apple, 2001).  
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Baker, Gearhart, and Herman (1994) reported on a three-year series of ACOT 

evaluation studies conducted by UCLA on the five original ACOT sites. One of the guiding 

questions of the work was �What is the impact on teachers� practices and classroom 

processes?� (p. 174) Teachers reported increased classroom organizations and teaching 

methods that support student initiative and independence, decreases in traditional classroom 

instruction based on curriculum guides, and more use of technology applications besides the 

published instructional software. Organizational changes included scheduling longer and 

flexible class periods to encourage student projects and interdisciplinary work and for team 

collaboration and planning. Questionnaires and observations indicated that teachers made 

motivated choices about resources and pedagogical methods based on subject areas rather 

than instruction being driven by technology. Teachers appeared to be constructing new 

interpretations of their own and their students� abilities. In addition, secondary teachers also 

appeared to be actively revising their perceptions of students� roles in their own learning. 

Variations existed among instructional practices among the teachers from traditional to 

nontraditional student work. Differences among teachers in their expertise and 

understandings of educational practice seemed to influence their technology implementation. 

Innovations and experimentation were more likely among teachers who not only had 

technology skills but also subject matter knowledge, curriculum knowledge, and pedagogical 

competence with nontraditional methods (e.g., cooperative grouping, collaboration, long-

term projects).  

 

Co-nect 

Co-nect, a staff development model founded by members of the Educational 

Technologies Group was established in 1992 as an entire-school reform model 

(NREL/NCCSR, 2002). The primary goal of the Co-nect model is to improve achievement in 

core subjects through the integration of technology. The model includes a nationwide staff of 

teaching professionals who work directly with teachers and administrators within schools and 

districts. Training is supported by online learning modules, a suite of diagnostic tools, and a 

library of best practices. Teachers work in interdisciplinary teams to guide students through 
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challenging, engaging projects that are aligned with state and local standards. Schools are 

encouraged to place Internet-connected computers in every classroom.  

In 1998, The Catalog of School Reform Models accepted the model as an effective 

approach to reform and reaccepted the model again in 2001 (NREL/NCCSR, 2002). The 

catalog, produced jointly by the Northwest Regional Educational Laboratory (NWREL) and 

the National Clearinghouse for Comprehensive School Reform (NCCSR) was designed to 

help educators find an external model of school improvement that meets the needs of their 

school. Each model is analyzed for its general approach, results with students, 

implementation assistance, and costs, among other elements. Qualification requires a review 

process and for inclusion in the catalog, a model must show that it has been implemented in 

at least 20 schools in at least three states; has evidence of impact on student academic 

achievement for at least five schools, involving at least one formal program evaluation; 

involves all teachers and students in the targeted grades; and is designed to engage schools 

(not just individual teachers) in a process of comprehensive reform through on-going, on-site 

professional development for teachers. Once a model is selected for review, it must meet four 

general criteria to be accepted for inclusion in the catalog: (1) convincing evidence of 

effectiveness in improving student academic achievement, (2) widespread replication, with 

organizational capacity to continue scaling up, (3) high quality implementation assistance to 

schools, and (4) comprehensiveness. 

Through a focus of high quality teaching and learning, the Co-nect model emphasizes 

authentic problem solving, practical applications, and interdisciplinary projects. The model 

includes specialized content in project-based learning, authentic assessment, and literacy 

aligned with state and local standards. A school attains these goals through a continuous 

improvement plan, alignment strategies, technology integration, benchmarking, and 

leadership training.  

Independent researchers from the University of Memphis and University of 

Tennessee found that four Co-nect schools in Memphis showed stronger achievement gains 

across all subject areas over a three-year period. The Co-nect schools� 1995-1998 change was 

14.2 points higher than that of control schools on a cumulative percent of norm scale and a 

follow-up analysis showed that the schools maintained gain scores more consistently than 
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control schools through 1999. Another study of Memphis schools compared five Co-nect 

schools to four control schools during 1999-2000 on classroom teaching, computer usage, 

school climate, and student achievement. The Co-nect classrooms were characterized by 

greater use of technology, sustained writing, project-based learning, independent inquiry, and 

cooperative learning than the control classrooms. The schools were found to have more 

positive climates than other schools.  

Studies on the Co-nect schools in their districts by Cincinnati and Florida Public 

Schools also showed improved student performance that exceeded district changes over the 

same period. In southern Florida, students improved reading scores from 44 percent in 1999 

to 64 percent in 2001. The average score statewide increased from 52 to 61 percent. In math, 

students increased from 42 percent to 67 percent, again considerably greater than the 

statewide increase. As of 2002, 175 schools participated in the Co-nect approach to school 

reform. 

 

The Idaho Jerome School District 

  Even in efforts to increase technology integration on a smaller scale, teachers and 

schools realize the same benefits as in large-scale programs. The Idaho Jerome School 

District implemented an eighteen-month, district-wide effort to answer the questions, �What 

is technology integration, why should we integrate, and how do we integrate?� (Dockstader, 

1999) The district teachers discovered some important reasons for including technology in 

their instruction. First, when correctly designed, more content area depth was possible with 

the use of technology. Next, students were more motivated, thus increasing academic 

engagement time. Additionally, while working in more depth, students were able to move 

beyond knowledge and comprehension to application and analysis of information. Finally, 

efforts demonstrated that computer skills should not be taught in isolation and were best 

learned by applying them as part of the learning process. Dockstader provides a brief yet 

concise definition of technology integration,  

Technology integration is using computers effectively and efficiently in the 
general content areas to allow students to learn how to apply computer skills 
in meaningful ways. Discrete computer skills take on new meaning when they 
are integrated within the curriculum. Integration is incorporating technology 
in a manner that enhances student learning. �. Technology integration is 
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having the curriculum drive technology usage, not having technology drive 
the curriculum. Finally, technology integration is organizing the goals of 
curriculum and technology into a coordinated, harmonious whole. (¶ 3) 
 
Through this experience, this Idaho district discovered several important principles 

for effective technology integration: (1) skills must be directly related to the content area and 

to classroom assignments; (2) skills themselves need to be tied together in a logical and 

systematic model of instruction; and (3) true integration comes when students learn through 

computers rather than about them. Dockstader (1999) reminds us of one of the most 

important principles for effective technology integration, �Teachers will define what 

integration is and is not for themselves�They will know and understand why basic 

technology competencies are important. And they will know how to integrate technology 

using a consistent and well-designed model of instruction.� (¶ 13) 

Effective models show us some significant cognitive factors that aid teachers in 

developing knowledge and skills of technology integration.  

 

(1) Information must be relevant, meaningful, and connected to what teachers are already 

doing and what they already know. Relevance is attained in a number of ways. First, 

knowledge and skills are aligned or connected with curriculum, other content area 

curricula, classroom practices, and state and national standards. Second, alignment is 

a result of conscious planning. In other words, learning and application become 

possible because teachers consciously plan, many times in interdisciplinary teams, for 

connections and change to occur. Third, teachers ensure relevance by giving adequate 

attention, through personal reflection, discussion with others, exploration, and 

experimentation to the changes that are occurring. These allow time for teachers to 

think about, regulate, and evaluate their own learning. Fourth, training, practice, and 

support are situated in the classroom. Learning in context acts as a prime that 

activates the information.  

 

(2) Depth of knowledge will increase comfort and ability to apply what has been learned. 

Depth is provided through training that begins with basic skills and advances to more 

complex skills in a logical sequence; continual support and technical assistance in the 
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classroom either through mentors, other colleagues, or teaming; and adequate access 

to resources including hardware, software, diagnostic tools, online learning modules, 

best practices, and structured improvement plans. Plans ensure that what is to be 

learned is systematic and well organized. Structure serves as a guide back to relevant 

information as it is needed.  

 

(3) A sufficient amount of time and practice is needed for learning to occur. This allows 

teachers to elaborate on new information by drawing from already existing 

knowledge to construct an understanding. By rehearsal, constant practice, and 

reflection teachers are better able to retain and recall the knowledge and skills they 

plan to use and to make their learning more meaningful. Through practice, some 

skills can become automatic thereby, reducing cognitive demands.  

 

(4) When teachers experience the difficult process of learning a set of complex 

knowledge and skills, as is the case with integrating technology, they begin to see 

themselves as learners. The process itself tends to heighten teachers� perception and 

understanding of the learning process and they become more sensitive to and 

knowledgeable of how their own students learn. As a result, their instruction becomes 

more student-centered and begins to include a variety of less traditional methods such 

as problem solving tasks and authentic learning that support student independence.  

 

Experts have reached a level of knowledge and skill in a particular domain beyond 

the average individual (Chi et al., 1981). As evidenced in models of technology integration, 

one of the important reasons is because of their ability to effectively store in long-term 

memory an organized body of knowledge about a topic that enables them to recall the 

knowledge when needed. To understand how experts accomplish this may help explain why 

so many teachers are not learning to integrate technology. Conceptualization, a process of the 

human memory system that is highly dependent on how effectively humans store and recall 

information can be explained by schema theory.  
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Schema Theory – Basis of Expertise 

Schema theory provides the foundation for understanding conceptual knowledge. 

According to cognitive theories, human information processing occurs in a three-stage 

representation of the human memory system that consists of encoding, storage, and retrieval 

(Wickens & Hollands, 1999). Encoding describes the process of inputting sensory 

information into our memory. Storage is the process of holding or representing the 

information in memory. Retrieval is our ability to access information in memory when 

needed. Stores of memories are called schema.  

Through schema theory, Rummelhart (1977) explains how people store and organize 

knowledge in memory and more importantly, how well they can retrieve it when needed. An 

assumption of schema theory is that human memory is structured and this structure is 

semantic in nature; in other words, schema consists of systems of interrelated concepts. 

Research has demonstrated that the nature of the memory system does appear to be structured 

and that schemes do provide implicit cues to guide a person�s search through memory 

(Bower, 1970). By continually making new connections between old and new information, 

humans organize information into conceptual schemes within long-term memory. Learning 

new information is dependent in large part on how we organize or build our schemas. (Chi et 

al., 1981; Jonassen, Beissner, Yacci, 1993; Rumelhart, 1977). Effective and efficient retrieval 

of this information depends on how successfully we link individual concepts into meaningful 

schemes (Bransford, Brown, & Cocking, 2000; Rumelhart, 1977). The interrelationships 

between concepts are what give them meaning. The complexity of the structure and the more 

semantically meaningful the relationships are, the more we are able to recall ideas and facts. 

Prior knowledge and learning strategies such as chunking and categorizing information 

increase the number of links between prior knowledge and presented information. Bower 

(1970) and Mandler (1967) demonstrated through their research that memory is structured 

and that categorization aids subjects in recall of information. The smaller the area through 

which one had to search for information, the greater the probability that the information 

would be found. Mandler and Dean (1969) also found that by chunking new information and 

structuring it, an individual could extend their memory span.  
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Schema theory has important implications for this study. First, if learning consists of 

building knowledge structures, then the more existing concepts are interrelated and new 

concepts are linked with existing concepts, the better that knowledge will be comprehended 

(Jonassen et al., 1993; Rumelhart, 1977). Second, the more meaningful conceptual structure 

is, the easier information can be used in new situations. Third, if a more highly developed 

conceptual structure characterizes more knowledge, then a study of experts should show us 

what this learning looks like. According to Bransford et al. (2000), research on expertise 

identifies and explains the characteristics of a highly developed conceptual knowledge. 

 

Research in Expertise 

Much of the understanding about the development of conceptual knowledge evolves 

from the study of real-life expertise. Characteristics of expert learning are the abilities to 

quickly recognize patterns and relationships in information, efficiently organize knowledge 

in meaningful chunks, easily retrieve related chunks and procedures when needed, organize 

knowledge around important ideas, draw analogies, solve problems, generate reasonable 

arguments, and transfer learning to other situations (Bransford et al., 2000; Chi et al., 1981; 

Hinsley et al., 1977; Pierson, 2001; Shavelson, 1972; Shulman, 1986; Thro, 1978).  

Studies in the area of physics, geography, chess playing, mathematics, computer 

programming, history, as well as teaching have shown that the development of competency 

in any domain requires a well-organized schema and a command of concepts (Bransford et 

al., 2000; Chi et al., 1981; Hinsley et al., 1977; Wineburg, 1991). Wineburg found that 

history novices sometimes knew more facts than experts but when asked to make sense of 

historical documents, experts excelled in their elaborateness of understandings, ability to 

pose alternative explanations for events, and in their use of corroborating evidence. Other 

studies have linked a highly developed schema to problem solving performance (Jonassen et 

al., 1993). Chi, Glaser, & Rees (1982) found that differences exist between experts and 

novices in their approach to problem solving when they are asked to sort problems. Experts 

sorted problems based on principles that could be applied to the problem and novices sorted 

them based on surface attributes. Hayes (2000) studied geniuses in a variety of fields and 
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found that none of them produced genius-level work until after ten years of work in their 

field.  

Dunn and Taylor (1990) studied the complex conceptual knowledge of expert 

language arts teachers and found they were able to begin planning immediately a unit of 

instruction based on an unfamiliar topic. Experts made preliminary planning decisions based 

on their knowledge of their students, knowledge of content, and knowledge of activities and 

strategies used in the past. Without a knowledge base or experience, novices did not know 

how to begin planning but instead, began reading the unfamiliar material.  

Expert teachers have been found to exhibit schemas similar to experts in other fields. 

Carter, Sabers, Cushing, Pinnegar, and Berliner (1987) found similarities between other 

experts and teacher experts in the way they processed and stored information. The study 

compared expert and novice math and science teachers with content area experts from 

business who had no pedagogical experience. Teacher experts exhibited a better memory for 

information relevant to the current task and were better able to interpret quickly a simulated 

situation. Rich schemata allowed them to determine saliency and utility of information 

quickly. Classroom experience is most likely the result of expert teachers being able to 

manage effective classroom environments and understand their students even before they 

meet them. 

Based on the assumptions of schema theory and research in expertise, the better one�s 

memory structure is organized, the greater the abilities to solve problems, retrieve relevant 

information when needed, and transfer learning to other situations. These findings suggest 

that knowledge structures of experts do differ significantly from those of novices (Bransford 

et al., 2000). Because expertise is domain specific and the focus of this study is in integrating 

technology in the social studies instruction, expertise in the domain of teaching social studies 

should be defined. 

 

Expertise in Teaching and Technology Integration in Social Studies 

Historical Views of Social Studies Teaching 

It would be impossible to integrate technology in any subject area without first 

knowing how to teach effectively in the subject area. Through the years, changes in the 
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conceptions of effective teaching in social studies have been affected by theory, philosophy, 

and their revisions. The earliest conception, based on behaviorist theories, evolved from the 

teaching effectiveness research and was largely competency-based (Stanley, 1991). 

Proponents of the second conception, largely a reaction to behaviorist views of teaching 

believed that traditional approaches of isolating specific behaviors narrowed the view of 

instruction and ignored interactions among different forms of knowledge and the social and 

affective dimensions of teaching. The focus of research during this time shifted from 

observable behaviors to understanding the mental processes of learning and to how learners 

construct knowledge (cognitivism). The third conception of teaching focused on specific 

subject-matter knowledge that a teacher should possess. Researchers who study teaching with 

this approach believe nothing further can be gained by examining the typical classroom and 

have shifted their focus to expert social studies teachers to explain levels of teaching 

competence.  

Shulman (1987) presented a depiction of an effective teacher that emphasized the 

interactivity among seven types of knowledge: content, pedagogical, curriculum, contexts, 

learners, pedagogical content knowledge, and educational ends. He also argued for viewing 

teaching practice as highly contextual. Different types of knowledge are necessary for 

teachers to have the abilities to guide students in a particular discipline. Problems caused by 

trends in learning and teaching theories, poor research, and inadequate representations of 

classroom practice led Armento (1991) to suggest that new theoretical constructs and the 

multidimensionality of teaching be considered for their relevance in pedagogical 

effectiveness in social studies. One of these new constructs included theories in cognitive 

psychology that viewed teaching in more holistic and integrated ways. This movement led to 

the conceptualization of active construction of learning and is largely based on analyses of 

learners� mental processes needed to place information in long-term memory.  

 

Current Views of Social Studies Teaching 

The National Council for Social Studies [NCSS] articulated the most recent and 

influential conception of effective teaching (National Council for Social Studies, 1992). 

These established principles form the practical guidelines for what teachers should try to 
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replicate in the classroom. An NCSS task force identified five key characteristics of ideal 

social studies teaching and learning. These features are summarized in the task force's 

statement that social studies teaching is powerful when it is meaningful, integrative, 

challenging, value-based, and active. NCSS advocates a constructivist philosophy in their 

principles of teaching and learning. If teaching in social studies requires the interactivity of 

many types of knowledge (Shulman, 1987), technology integration can only add to the 

complexity in knowledge and skills required of teachers.  

Research on social studies technology integration is still in its infancy and therefore, 

limited (Berson, 1996). Much of the research reports student effects of using technology in 

the classroom but not the effects on teachers. Furthermore, the studies Berson reviewed were 

plagued with problems and provided only a few relevant findings. Among these findings are 

that the majority of social studies teachers are still apprehensive about integrating technology 

(Northup & Rooze, 1990). More elementary teachers use computers than secondary teachers. 

In addition, practice programs are the most frequently used applications. Effective use of 

computers was associated with instructor modeling and more individualized student-teacher 

interaction. While teachers reported some positive effects of technology, they were 

concerned about how it impeded extensive coverage of content and required more extensive 

planning.  

 

Technology Integration Expertise in Social Studies 

Dusick (1998) described two stages required to attain expertise in integrating 

technology. In the first stage, a teacher attains conceptual knowledge about how computers 

work and procedural skills in using them. In the second stage, teachers must blend what they 

learn in stage one with curriculum knowledge, pedagogical skills, and instructional design 

(Dusick, 1998). Appropriate methods and strategies are needed to use the computer, to 

manage student learning and behavior, and to design and facilitate effective instructional 

goals that support the content area curriculum while using this equipment. This complex 

process requires that a teacher handle time-sharing or time-swapping of many tasks and draw 

upon the needed resources available for the demands of the various tasks (e.g. memory, 

prediction, attention, coordination) (Anderson, 2000). As expected, both stages of technology 
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integration require extensive information processing capabilities that teachers may not be 

sufficiently equipped to handle. A basic assumption of this study is that many teachers are 

still in stage one of learning how to use technology. Another assumption is that much of the 

training largely ignores stage two in which teachers learn to combine technological skills and 

knowledge with the other types of knowledge required of them (Shulman, 1987). One stage 

of development is dependent upon the other and both need to be equally addressed.  

Technology integration expertise is rarely found especially within specific disciplines. 

In the book, Interactive Technologies and the Social Studies: Emerging Issues and 

Applications, Martorella (1997) presented a smorgasbord of emerging technologies that he 

hoped would serve as a key resource for social studies educators. Though cognizant of the 

dangers, he was excited about the potential of technology to offer new ways of interaction, 

exploration, and creativity in social studies classroom to enliven and enrich social studies 

instruction. Even though Martorella envisioned the possibilities for technology in the social 

studies discipline, he was realistic about the amount of knowledge it would take for teachers 

to attain this knowledge and the lack of adequate staff development and preservice teacher 

preparation currently available to train teachers in this area (Martorella, 1998).  

When all the computers, peripherals, software, and new laboratories have 
been procured and all the sites wired, there remain personnel and maintenance 
needs, which can be costly. A paramount need for schools is a new generation 
of technology leaders, part technicians, part teacher educators, and part k - 12 
curriculum specialists. In addition, these individuals may be expected to 
install and maintain a server and home page and to evaluate and recommend 
hardware and software procurements, often for two platforms. They also must 
be able to troubleshoot malfunctions, make repairs, provide on-demand 
technical assistance, supervise chat sessions, and evaluate hardware and 
software.  

Though data on their professional background are hard to come by, the scant 
evidence we have suggests that much of the training these individuals have 
received has been on the fly and from workshops, national and regional 
conferences, newsgroups, and self-directed readings. Sadly, teacher education 
programs have been responsive only to selected dimensions of the needs of 
technology specialists. Programs are particularly lacking in practicum 
experiences that afford in-depth, hands-on training that marries theory and 
practice holistically, much the same way that the traditional student teaching 
assignment does. Institutions also often support only a single platform in their 
training and have inconsistent policies regarding updating hardware and 
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software. (Personnel Shortages section, ¶ 1 & 4) 
 
Cramer, Rose, and Winterfeldt (1999) designed a staff development model explicitly 

for infusing technology in the social studies classroom. An examination of this model 

supported the need for stages of development, as well as conceptions of teacher 

effectiveness, learning and teaching theories, and instructional design. 

The model designed by Cramer et al. (1999) includes three complimentary and 

cyclical components: skill development, focus on instruction, and material development. In 

the first component, technology skills are offered depending on the needs of the learners. In 

the second component, teachers reflect on authentic pedagogical strategies, how to make 

changes in their own classrooms to incorporate technology, and ways that technology can 

play a role in deepening student learning within the newly designed instruction. The third 

component provides time for teachers to develop instructional materials and to meet 

individually with consultants. This cycle is repeated a number of times until they build an 

adequate knowledge base and repertoire of skills. 

This model demonstrates the demands required of teaching and technology 

integration in knowledge and skills. Different types of information that must be learned to 

develop a measure of expertise in technology integration include content area, content-

specific pedagogy, technology, and the ability to design effective instruction that integrates 

technology and facilitates student learning at the same time. Effective instruction, especially 

when using technology, should adhere to proven principles of instructional design. 

 

Instructional Design 

Instructional design principles, which guide teachers� classroom practices and 

correlate with schema theory are based on several assumptions: (1) learning results in the 

organizing of memory structures (mental models) that later aid in the retrieval of 

information; (2) a variety of learning outcomes exists and different conditions are required to 

promote the different outcomes; and (3) varied kinds of instructional strategies are needed to 

promote the acquisition of an assortment of knowledge and skills (Merrill, 1991). These 

theories, which prescribe how to choose appropriate instructional methods, objectives, 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 21 

 
 

 

evaluation, and strategies require analysis of the learning environment, the learners, and the 

learning task.  

As a dimension of teaching, the field of instructional design has experienced the three 

main theoretical influences of behaviorism, cognitivism, and constructivism (Mergel, 1998). 

Gagne, in the tradition of behaviorism, derived his Events of Instruction and Hierarchy of 

Learning, which are still widely used to develop systematic instructional design principles 

(Gagne, 1972). These guidelines, as in all behaviorist methods focus only on observable 

behaviors as evidence of learning and ignore the study of conceptual understanding. As a 

result of this concentration, the field of cognitivism emerged (Bransford et al., 2000). 

Cognitivism led to a concentration on the internal mental processes of the mind and how they 

could be used to promoting effective learning. Advance organizers, mnemonic devices, 

metaphors, chunking and the careful organization of instructional materials from simple to 

complex characterize cognitivist practices. Constructivism, the most recent trend in theory, 

supports the view that students through their own experiences construct learning. 

Constructivist teachers are to provide opportunities for meaning making, scaffolding, and 

experienced-based learning. 

Of these theories, cognitivism has had the largest effect on instructional design 

(Smith & Ragan, 1999).  These theories explain how humans process and store information 

in long-term memory and make it meaningful through the integration with prior knowledge, 

or information already stored in long-term memory. Cognitive theory shifted the attention 

toward the analysis of the learner as an integral component in providing effective instruction. 

Strategies are now designed to encourage students to construct their own meanings, to 

generate their own goals and organization of knowledge, and to provide much of their own 

events of instruction (Wittrock, 1974). Teachers must understand learners� prior knowledge, 

the organization of that knowledge, and general aptitude of learners in terms of processing 

skills. Learner-centered environments help students make connections between school and 

home and understand different cultural and societal practices (Bransford et al., 2000). 

Assessments that reflect a learner�s reasoning and understanding rather than behavioral 

outcomes can be used as formative evaluations that assist students in their thinking. 
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Behaviorism, cognitivism, and constructivism have each had a significant influence on 

teaching and instructional design.  

Finally, there are a variety of contextual factors that influence a teacher�s ability to 

integrate technology. The reflective teaching model (RTM) model proposes a view of 

teaching based on the interactivity among content, context, media/material, teacher, learner, 

and learning activities (Moallem & Earle, 1998; Schon, 1987; Willis,1995; Zeichner & 

Liston, 1996). This model looks at teaching within a framework of social and institutional 

cultures and can provide a holistic picture of how teachers conceptualize their performance in 

the classroom (Moallem & Earle, 1998).  According to RTM, there is a direct relationship 

between teachers� knowledge and beliefs and the way they interpret their classroom practice. 

The beliefs, values, and norms that teachers put the most faith in and use most frequently are 

those consistent with their knowledge of what has previously worked. Changes in teachers� 

practices, whether in pedagogy, curriculum, or environment are basically caused by their 

own reflection. 

Theories, research, and literature in teaching, technology integration models, and 

instructional design have important implications for a study on the cognitive aspects of 

technology integration. Based on schema theory and research on expertise, the organization 

of knowledge affects a teacher�s ability to integrate technology. For teachers to attain 

expertise in technology integration, they must have a sufficient depth of knowledge in the 

domain. This knowledge base would have to include pedagogy, curriculum, instructional 

design, technology, and technology integration. Without this knowledge base, teachers 

simply do not have the thinking capabilities to put this activity into practice. Teachers must 

have time for deliberate practice and reflection if technology integration is to become a 

regular part of classroom instruction. Because this study is employing methods unique to this 

field, a brief introduction of these methods will familiarize the reader with how expert 

conceptual knowledge can be defined and measured. If proven effective in measuring 

conceptual knowledge, these methods may have further applications in education other than 

in technology integration. 
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Measurement of Expertise 

Knowledge acquisition methods are used to measure conceptual knowledge of a 

domain (Wickens & Hollands, 1999). These methods include elicitation, structure, and 

representation of the abstract concepts in a knowledge domain. Eliciting an individual�s 

concepts within a domain can be accomplished through techniques such as card sorting, word 

associations, or backward thinking. Card sorting, a technique to be employed in this study 

was found to be the most proficient method of capturing procedural and declarative 

information during knowledge acquisition procedure (Cheatham, 2002). In a card sorting 

task, experts in a particular field identify a set of related concepts that define a subject 

domain. The concepts are then structured by similarities by placing cards into piles.  

Once information has been elicited from an individual in the card sorting task, data 

are analyzed through network scaling techniques. Using these techniques, a proximity metric 

is computed which describes the distance and strength of association between all concepts.  

Pathfinder scaling techniques and software were developed to provide a method of analyzing 

conceptual relationships without regard for their structure (Dearholt & Schvaneveldt, 1990). 

The Pathfinder algorithm links concepts into paths so that the links represent the strongest 

association between two concepts (Cooke & Schvaneveldt, 1988). While the software can 

map a wide range of concepts and links, it is most often used to reduce the links to the 

strongest associations, thus making interpretation easier. Using Pathfinder software, one can 

judge the importance of the relationships between items in each pair of concepts, between all 

concepts in a particular domain within an individual, and among conceptual frameworks of 

different individuals or groups (Branagham, 1990). Using these techniques, experts define 

the gold standard of a particular domain and all other participants� can be compared 

statistically to this measure using a similarity index. This comparison provides one way to 

determine the similarity in the conceptual knowledge among individuals. 

Studies on using Pathfinder have an obvious connection to schema theory, to the 

research on experts and novices, and to this study since all these approaches view domain-

specific knowledge to be a structural representation. Through elicitation of concepts and 

analysis of proximity data, the knowledge of expert teachers will form a baseline or gold 

standard to compare the conceptual knowledge of other teachers.   
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Research Hypotheses 

The research study will comprise three phases. In Phase 1, three experts will 

determine the conceptualization of technology integration in social studies or �gold 

standard.� In Phase 2, the knowledge of the three experts will be compared to classroom 

teachers. The scores of those teachers will be assigned to two different samples as a means to 

compare group characteristics of classroom experts and novices. First, the groups will be 

compared to one another and second; each group will be compared to the gold standard. 

Participants with the highest third of scores will be designated as experts and the lowest third 

of scores will be designated as novices. Finally, in Phase 3, the instructional design practice 

of those teachers most similar to experts in their conceptualization will be examined 

qualitatively in the classroom. 

The hypotheses are based on several assumptions. First, research in expertise (Carter 

et al., 1987; Chi et al., 1981; Dunn and Taylor, 1990; Hinsley et al., 1977; Wineburg, 1991) 

indicates that experts are significantly different from novices in the structure of their 

conceptual knowledge. Second, data collected by The US Department of Education (1999) 

indicates that increased time in professional development is strongly associated with 

perceptions of improvement in teaching. If this is the case, then teachers who have reached 

higher levels of expertise will have higher self perceptions of their abilities to integrate 

technology. Third, even when most teachers use computers, they use them for low-end 

applications such as word processing (Anderson & Ronnkvist, 1999; Becker, 1998; CEO 

Forum, 2000; Cuban, 2000; Liu et al., 1998; Roblyer & Edwards, 2000; U.S. Department of 

Education, 1999). Based on this finding, if teachers are moving toward expertise in 

integrating computers, they will be using high-end computer applications such as multimedia 

or database. Fourth, Becker (2000) found that most teachers provide students with only a few 

opportunities to use the computer in a school year and it is assumed that teachers who are 

moving toward expertise allow students to use computers more often than novices.  
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Individual Hypothesis 

Hypothesis 1 

For all participants in Phase 2, the following independent variables will have a 

significant effect on the similarity index: (1) hours of technology staff development 

received in the past years, (2) self-perception of novice/expertise, (3) extent students 

are allowed to use technology, (4) type of technology most often used by students, 

and (5) second most often type of technology students use. 

 

Within Group Hypotheses (Novice and Expert) 

Hypothesis 2 

For the expert group in Phase 2, there will be a statistically significant positive 

relationship between their similarity index and the gold standard. 

 

Hypothesis 3 

For the novice group in Phase 2, the correlation between their similarity index and the 

gold standard will be much lower than for experts. 

 

Hypothesis 4 

For experts in Phase 2, the following independent variables will have a significant 

effect on the similarity index: (1) hours of technology staff development received in 

the past years. 

 

Hypothesis 5 

For novices in Phase 2, the following independent variables will have a significant 

affect on the similarity index: (1) hours of technology staff development received in 

the past years. 

 

Summary 

Even though access is plentiful and models of effective technology integration and 

current research provide a rationale for its practice, technology integration has not become 
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standard classroom practice for a majority of teachers. A study of such a complex topic as 

technology integration requires examination of the development of expertise, instructional 

principles that should be evident in the practices of expert teachers, context specific practices 

that characterize expert teachers of social studies, and the rise in the use of technology during 

social studies instruction. Since the development of expertise is largely the result of one�s 

cognitive changes especially related to the organization of information in long-term memory, 

these must be considered significant factors in trying to understand why many teachers are 

not using technology. No theory by itself or single thread of literature can offer an adequate 

framework for a topic in which so many domains are involved: the development of cognitive 

abilities, design of instruction, practice of teaching, practice of teaching the specific content 

of social studies, and the integration of technology in social studies instruction. By viewing 

technology integration from a perspective of multiplicity, it is hoped that this will create a 

more fitting framework to investigate such a complex topic. 

The primary objectives of this study are to examine and describe the 

conceptualization of technology integration in expert teachers and secondly, to examine how 

these teachers characterize this conceptualization in their design and practice of instruction. 

This information will be used to compare the conceptual knowledge of technology 

integration in novice teachers. If differences emerge from a comparison of the two groups, 

they may change our current expectations of teachers and allow us to better understand the 

cognitive processes so essential in developing the knowledge and skills needed to integrate 

technology. In addition, findings may help explain some of the reasons why so many teachers 

are not yet using technology and support the design of more effective methods of training 

teachers in attaining a level of expertise in this area. Chapter 2 presents a literature review 

and discussion of theories that support this study.  
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Chapter 2 

REVIEW OF LITERATURE 

 

 Research tells us that many teachers have ample access to technology, valuable 

reasons to integrate technology into their curriculum, and models of integration to follow; 

yet, the majority of them are still not integrating technology (Anderson & Ronnkvist, 1999; 

CEO Forum, 1999). From these findings, we can assume that current efforts to train and 

motivate teachers to integrate technology have been largely unsuccessful. A major goal of 

instruction is to provide knowledge, both declarative (i.e., knowing that) and procedural (i.e., 

knowing how), and adaptive strategies that enable learners to apply the knowledge in other 

contexts (Bransford et al., 2000). Learning and transferring new knowledge is largely 

dependent on how we organize the knowledge in our long term memory (Chi et al., 1981; 

Jonassen et al., 1993; Rumelhart, 1977). The interrelatedness or organization of concepts in 

our memory is called schema or conceptual knowledge (Rumelhart, 1977). Schema theory, 

which explains the nature of long-term memory, how it is structured, variables that affect its 

structure and consequently, how this structure affects retrieval capabilities provides the 

theoretical basis for understanding the conceptual knowledge of experts. 

Characteristics of experts exemplify what the results of successful learning look like 

(Chi et al., 1981; Hinsley et al., 1977; Shulman 1986). Research reveals that experts do not 

differ from novices in their general abilities but in how they have acquired knowledge 

(Bransford et al., 2000). Knowledge acquisition affects what they notice; how they organize 

and interpret information; how they remember, reason, and solve problems; and how 

efficiently they can do all of these. Review of the literature on the differences between 

experts and novices, characteristics of expert teachers who integrate technology in social 

studies, and the instructional design practices of these teachers will substantiate the 

importance of a highly organized schema in acquiring expertise in technology integration.  

Despite the fact that schema theory explains the attainment of expert knowledge, the 

complexity of technology integration cannot be explained by a single theory. Teaching is 

complex enough by itself but when technology is added to the equation, complexity 

substantially increases. A fundamental principle of instruction is that its purpose is to help 
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people learn and develop (Reigeluth, 1999). Likewise, the main purpose of technology 

integration is still to help people learn and develop but in doing this, technology is 

incorporated in the process. Schema theory can convey how an expert teacher processes 

information about technology integration but to get an accurate picture of the information 

that is processed, some understanding of the multiplicity of dimensions in technology 

integration must be understood. First, teachers consciously or unconsciously make decisions 

about their philosophy or theory of learning and this orientation shapes their thinking. 

Second, instructional design, the actual practice of teaching evolves from one�s philosophy 

about learning. Third, many extraneous variables other than a teacher�s own cognitive 

processes influence the thinking and practice of teaching. Some of these variables include the 

context of teaching, established policies, attitudes, and availability of resources. A solid 

foundation in learning theory is an essential element in the preparation of teachers because it 

permeates all dimensions of teachers� thinking and pedagogical practices. Depending on the 

learners and situation, different learning theories may apply. Theories are useful because they 

open our eyes to different ways of seeing the world and whether teachers realize it or not, 

their pedagogical decisions are most certainly based on a knowledge of learning theories 

(Mergel, 1998). It would be impossible to understand expertise in teaching without 

examining how learning theories influence a teacher�s thinking and practice. Multiplicity, 

applying components from many theories from different fields in their most fitting place is 

essential to understanding such a complex topic as technology integration. While this is a 

unique perspective, multiplicity can provide a new understanding of how many perspectives 

have a measure of validity and can serve complimentary rather than adversarial goals. 

Findings from this study may have important implications for teacher training in 

technology integration. First, investigating how expert teachers construct, store, and apply 

their knowledge of technology integration can provide us with a better understanding of how 

technology integration is defined. Second, based on the differences between the novice and 

expert groups of teachers, findings may suggest specific and more effective strategies when 

training novice teachers in the integration of technology. Finally, if proven effective in 

accurately representing conceptual knowledge, the network scaling techniques used in this 

study may have further implications in other areas of educational assessment. 
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Schema Theory - Basis for Expertise 

The organization of schema has important implications for the development of 

conceptual knowledge in any domain. Human memory organizes bits of information that 

only make sense as they form networks of interrelated concepts. Whether or not we are able 

to recall information depends on the degree of relatedness within and among these 

conceptual networks. If training in technology integration occurs outside the classroom 

context or it does not include strategies for using technology during instruction, then 

technology is unrelated to the knowledge and skills teachers possess about pedagogy, 

curriculum, and instructional design. Dockstader (1999) reminds us that effective use of 

technology in education depends on the interrelationships between technology and the 

instructional environment. If the information being stored is unrelated, in other words, if we 

do not form relationships between technology and classroom instruction; the likelihood of 

information retrieval is slim. A review of schema theory will describe the storage of human 

memory and the importance of conceptual relatedness in learning. 

In the 1920s, Sir Frederic Bartlett first introduced the construct of schema in order to 

have some form of mental representation to explain how humans deal with complex 

knowledge structures (Brewer, 2000). His major findings were that human memory is an 

active and constructive process; continually developing and adaptive; and is based upon 

affect, images, and context (Saito, 2000). In one particular experiment, individuals from 

different cultures read stories from unfamiliar cultures and then relayed this story to another 

individual, who then relayed it to another (Brewer, 2000). By the time the story reached the 

tenth person, participants had changed the story similar to one from their own culture. 

Bartlett found that stories changed in predictable ways as they were repeated, a finding that 

indicates people alter incoming information to fit their preexisting schema. 

By developing the construct of schema, Bartlett proposed a completely new form of 

mental representation from his contemporaries (Brewer, 2000). This proposal came during 

the popularity of behaviorism whose core component was that mental entities were to be 

excluded from scientific psychology. Bartlett published his experimental findings without an 

overall theoretical framework. Many of his protocols were very informal and lacked 

quantifiable measures. Because of these limitations, Bartlett�s work did not have a major 
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impact on cognitive psychology until the 1970s when it stimulated a variety of empirical 

research in which his findings were replicated using modern standards of methodology and 

data presentation. This research also encouraged new theoretical interpretations of schema, 

one of these proposed by Rumelhart in the 1970s. 

To appreciate the importance of schema, one must first understand some relevant 

encoding processes that affect the storing of information in long-term memory (Rumelhart, 

1977). Based on physiological evidence of perception, people receive visual or auditory 

sensory information in patterns. These patterns are registered in the sensory memory where 

they are stored briefly and await further processing. Over the course of a lifetime, people 

learn to identify and accrue units of information about objects and events and these units are 

called features. When new objects or situations are encountered, their features are compared 

against an existing knowledge base to make sense of what is seen or what is happening. 

During any new encounter, critical features are extracted and then data patterns are sent to be 

synthesized in working memory. Synthesis is constrained by the pattern�s critical features, 

contextual information, and our own existing knowledge. Synthesis reconstructs an 

abstracted representation of the sensory data and then stores this information in long-term 

memory. Features only act as constraints on what we see, but it is our preexisting 

expectations that are the determiners of what we see or understand. It follows that if people 

use their expectations to construct new knowledge, then this knowledge will be easier to 

understand if is consonant with prior experiences.  

After a time of development in computer science, schema theory emerged in 

cognitive psychology. Rumelhart (1977) described in a very influential paper his notions of 

schema and this work became the basis of modern schema theory. According to Rumelhart, 

schema can be understood as an abstract knowledge structure, highly organized and 

comprised of relational networks among concepts. Human memory must concurrently store 

information and build organizational schemes. This process occurs in what Rumelhart termed 

secondary memory, and more recently termed as long-term memory. The organization of 

information itself is not so important aside from the fact that retrieval of information depends 

on this organization. The more topics are related to information already stored, the greater the 

chances for retrieval of information when it is needed. Retrieval also depends on how good 
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retrieval cues are (i.e., the occasions for recall), whether or not the information is actually 

stored, and how carefully information was cross-referenced when it was received. Retrieving 

information from memory is a two-stage process. The first stage involves locating the 

relevant information and the second stage involves reconstructing information based on 

personal expectations, context, and prior knowledge and experiences about the nature of the 

world.  

Research has found that the recognition of images or words is strongly affected by 

their context (Palmer, 1975; Miller & Isard, 1963). Language understanding is even more 

easily affected by context than pattern recognition (Rumelhart, 1977). Bransford and Johnson 

(1973) conducted experiments in which subjects were presented with paragraphs of prose 

material with or without context and then subjects were asked to recall the material. 

Depending on the context, the same paragraphs were either reasonable or nonsensical. They 

found that the material presented in context was more comprehensible and memorable. 

Language understanding is an active process that involves the interaction of sensory input 

with a general knowledge of the world. These information sources work together to construct 

an individual interpretation of the input data. According to Rumelhart (1977), the results of 

encoding processes are that new information fades from our awareness and resides in long-

term memory while waiting to be reactivated by newer information. Although perceptual 

factors affect our initial encoding of information, how we transfer and store information in 

long-term memory is of greater importance to this study. Our later use or retrieval of 

information from long-term memory depends on how this memory structure is formed.  

Experiments have demonstrated the structural nature of memory (Bower, 1970; 

Bower, Clark, Lesgold & Winzenz, 1969). These studies show that groups of information are 

the units stored in memory and recall is a matter of assembling these chunks in their correct 

order. This order was hypothesized to coincide with an individual�s own internal structure. 

Based on this hypothesis, Bower (1970) theorized that if what is stored about a string is a 

sequence of groups then performance would degrade when the group�s structure of the string 

is altered. A continuous recognition memory procedure with five-place numbers was used to 

test this hypothesis. Items were read to subjects as number groups, for example, �fifteen, two 

hundred sixty three� for 15-263. Numbers were read a second time after varying numbers of 
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intervening items. The recurrence of items were grouped either the same or different from the 

item�s first occurrence. Subjects were to indicate whether what they heard was the same 

string of numbers. Findings indicated that recognition was poorer when the group structure of 

the string was altered between its first and second presentation. 

In another experiment, Bower (1970) theorized that if a sequence of groups is what is 

stored, then the typical benefits of repetition on recall of events should be reduced when 

groups of the string at each repetition are altered. To test this hypothesis, a procedure was 

used in which a particular digit series comprised of  �noise� items was presented and subjects 

were asked to immediately recall the series (p. 25). Subjects were presented and asked to 

recall a 12-digit series. A brief rest pause was allowed after each block of eight trials and 

then a new block was begun with an entirely new string. In half the blocks, group structure 

remained constant; in the other blocks, the group structure of the recurrent string was altered 

each time it was read. For example, a series initially grouped as 16-623-9567-8-43, may 

recur as 166-239-567-843, then as 1662-23-95-678-43. Subjects recalled by writing 

successive digits on an answer sheet so in each of the cases the same sequence of digits 

would be written down. Results of the experiment revealed that recurring strings repeated 

with the same group structure improved as repetitions occurred. However, the recall of 

strings with changing group structure showed no improvement over four trials. These 

findings indicated that reorganizations of the recurrent digit sequences were recalled as 

brand-new items. Digit groups act like a single word and with repetition, groups of words 

came to act like phrases or sentences. 

In other experiments, Bower (1970) found that the basic strategy adopted by people in 

free recall is the grouping or categorizing of list-words into subjective units or clusters. 

Almost any collection of �unrelated� words can be separated into subsets in which the words 

share similar features (p. 32). Features are usually semantic, but they can be graphemic (e.g., 

words starting with the same letter or having the same length) or syntactic (e.g., parts of 

speech). Subjective groups or interassociated clusters appear to become the units that people 

recall. Several methods exists to collect evidence of this thesis. Category-clustering can show 

which items have strong associations to taxonomic categories and according to Bower, ��it 

is practically guaranteed that adults will group items into these categories� (p. 33). Clusters 
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can then be indexed by the degree to which items in the same category are recalled adjacent 

to one another.  

Bower suggested that further strategies are needed to enable a person to recall all of 

his clusters from memory and to move from one cluster to another in recall. These additional 

strategies are needed in part because people usually know more than they can recall and 

because grouping or clustering is a lower-level retrieval task, while association of clusters is 

a higher-level retrieval task. The more powerful retrieval schemes are those that provide 

retrieval cues such as mnemonic devices or semantic category labels.  In summary, Bower�s 

experiments demonstrated that human memory is structured. Clusters of concepts or 

categories, rather than as individual and randomly placed ideas characterize this structure. 

Additionally, groups can be composed of more than one item. To recall information, humans 

subjectively associate groups, or clusters of concepts and more information can be recalled 

when categories are closely associated. 

Mandler (1967) also demonstrated the value of categorization in recall. Subjects in 

one experiment were given a list of 100 words to sort into two to seven categories. After a 

few days, subjects were brought back and asked to recall as many of the words they could 

remember. They were then asked to sort a new deck of 100 words into categories and 

brought back again to recall as many words as they could from the list. This procedure was 

continued until subjects had recalled a list sorted into six category sizes twice. The results 

showed that the number of words recalled was a function of the number of categories into 

which the words were sorted. These findings indicate that the smaller the area through which 

one must search for information, the greater the probability information will be found and 

that it will be found more quickly. In other words, when more categories with fewer words 

were formed, correct words were more likely to be found and were found more quickly. 

In addition, Mandler and his associates (Rumelhart, 1977) developed an experimental 

technique called the �one plus one task� that allows us to observe the categorizing or 

chunking process as he called it (p. 205). This technique is very useful in that it gives the 

subject plenty of time to organize (chunk) a growing word list and it allows the experimenter 

to see the trial by trial results of the subject�s chunking. In this technique, the experimenter 

presents a list of words to the subject one word at a time. After the presentation of a new 
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word, the subject is asked to recall, in any order, all of the words that have been presented up 

to that time. In one experiment, Mandler illustrated the sequence of responses for sixteen 

trials in a fifty-trial experiment (Rumelhart, 1977). For the first few trials, two subjects 

essentially recalled the list in a serial manner indicating that input order was the initial 

determining factor in recall. By the time the sixth word was given, both subjects had 

difficulty with recall and at this point subject one developed grouping strategies to aid in his 

recall of the words while subject two continued to recall them serially. By trial ten, subject 

two retained six chunks but could only recall six items. Although subject two eventually 

developed grouping strategies, half of the items he forgot were gone by trial fifteen�before 

he had begun to use memory strategies. By the end of the 50 trials, both subjects had made 

good use of chunking and subject two recalled 40 items based on six chunks of information. 

This experiment illustrates how efficient use of memory structure can facilitate memory 

recall. 

These empirical findings tell us that our long-term memory structure is a highly 

organized system that plays an important role in our ability to remember (Rumelhart, 1977). 

If incoming information matches existing memory structure, we can make use of that 

structure to place incoming information in the right place and to build large chunks of 

information that enhance our ability to recall. Human memory perceives what it expects, 

understands new information based on what it already knows, and remembers only what fits 

with what it knows.  

A basic premise of schema theory is that schema is organized semantically in 

networks of interrelated concepts (Jonassen et al., 1993). Specifying the structure of semantic 

memory can be accomplished through specifying the semantic relationships among the 

concepts that comprise semantic memory (Quillian, 1968). According to Rumelhart (1977), 

conceptual knowledge is the sum total of the relationships among concepts. Quillian (1968) 

provides a conceptualization of semantic memory called active structural networks. These 

networks are comprised of nodes (concepts or schemas) and ordered links or relationships 

(propositional relationships) connecting them. To search the network during comprehension, 

the mind starts at a node activated by input words and spreads throughout links connected to 

that node as well as to other nodes and their links. The activation of nodes decreases 
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proportionate to the strength of the links. This spreading activation introduces the idea of 

semantic similarity into a network, a function of the number of properties that concepts have 

in common. The more properties they have in common, the more they are linked together 

through those properties, and the more they are related. This concept of semantic similarity is 

an important assumption of the techniques to be used in this study to elicit, structure, and 

represent knowledge. If learning is arranged in a semantic network, then learning can be 

conceived as a reorganization of those networks in semantic memory. A semantic network 

describes conceptual knowledge, or what a learner knows and it provides the basis for 

learning new information through the restructuring of its concepts. 

Human memory is comprised of different types of knowledge (Rummelhart, 1977). 

Some of this knowledge is in the form of specific memories of particular events. Other 

knowledge is in the form of general abstractions which are no longer tied to particular events. 

These consist of generalizations we have made of the world and are assumed to be derived 

from particular experiences. Generalizations are such information as �what a cat is,� �what it 

means to integrate technology,� or �what sequences of events occur when riding a bike.� The 

sum total of this knowledge is what we call conceptual knowledge. This constitutes what is 

referred to as semantic memory and this is where we assign meaning and interpret words or 

sentences. Traces of these interpretations remain in episodic memory waiting to be retrieved 

if needed to make further sense of new information. 

Conceptual knowledge is comprised of declarative (i.e., knowing that, thinking) and 

procedural knowledge (i.e., knowing how, practice) (Jonassen et al., 1993). Declarative 

knowledge represents the awareness of objects, event, or ideas. When a person knows 

something, she or he can define or describe the objects of knowing but are not necessarily 

able to use that knowledge. Declarative knowledge of ideas is characterized as schemas 

(Rumelhart, 1977). Schemas are ideational constructs that are defined by the attributes they 

inherit from other schemas. Declarative knowledge forms the basis for thinking about and 

using those schemas. On the other hand, procedural knowledge describes how learners use or 

apply their declarative knowledge. This type of knowledge entails the interrelating of 

schemas into patterns that represent mental performance. Solving problems, forming plans, 

and creating lesson plans are examples of procedural knowledge. In order to perform these 
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activities, an individual must access and interrelate relevant schemata and extract the 

attributes relevant to the situation. Declarative knowledge provides the conceptual basis for 

procedural knowledge. However, a third type of knowledge has been proposed that actually 

facilitates the translation of declarative into procedural. This knowledge has been referred to 

as structural or strategic knowledge (Converse & Kahler, 1992; Jonassen et al., 1993). 

Structural knowledge is the knowledge of how declarative and procedural knowledge 

become interrelated within a domain through experience and training (Cheatham, 2002). It is 

the interrelatedness of knowledge that becomes evident in the thinking and practices of 

experts. 

Research on memory structure has important implications for the study. First, it 

demonstrates that human memory is a highly organized and interrelated network of semantic 

concepts. Second, the more highly the memory structure is organized, the greater the 

probability new information will be learned and recalled. Third, research explains how 

humans attempt to structure the knowledge they receive by employing categories (i.e., 

groups, clusters, or chunks). Fourth, organization of the memory structure is greatly affected 

by personal expectations, the context of learning, and a learner�s prior knowledge. From this 

research, we can make several inferences about the conceptual knowledge of technology 

integration in teachers. First, teachers have formed some degree of structure, or conceptual 

knowledge about technology integration. Second, this degree will depend in large part on 

how well the concepts about technology integration are organized. Third, the degree of 

structure will be influenced by a teacher�s expectations, context, and prior knowledge about 

the topic. Because memory structure influences the degree of learning, it has an obvious 

connection to the research on experts and novices and to this study. The more highly 

organized the conceptual knowledge, the greater the expertise in the domain. 

 

Research in Expertise 

 Beginning in 1965 with deGroot�s experiments on chess masters, the learning 

techniques of experts have been explored to understand the development of expertise (Chi et 

al., 1981). Much of the understanding about cognitive skills comes from the study of real-life 

expertise. This line of research has identified some characteristics that show us what the 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 37 

 
 

 

results of successful learning look like (Bransford et al., 2000). Chi et al. (1981) found that 

experts in physics appear to possess an efficient organization of knowledge with meaningful 

chunks clustered in units that are governed by underlying concepts and principles. This 

research suggests that experts not only have more conceptual chunks in memory but also 

efficient methods of retrieving related chunks and procedures. Hinsley et al. (1977) found 

that mathematics experts are able to quickly recognize patterns of information. Finally, in a 

study of history experts, Wineburg (1991) found that experts organize their knowledge 

around important ideas.  

 Chi et al. (1981) studied the categorization and representation of physics problems by 

experts and novice in four experiments. Subjects included eight advanced PhD students 

(experts) from the physics department and eight undergraduates (novices) who had just 

completed a semester of mechanics. In the first experiment, subjects were asked to sort 24 

problems selected from a physics textbook into groups based on similarities of solution. 

Researchers examined the existence of categories as a basis for representation in problem 

solving. While there were no quantitative differences in the number of categories produced 

by each group, qualitative analysis revealed the degree to which subjects of each group 

agreed that problems belonged to the same group. Results also revealed that experts and 

novices both used categories as a basis for problem solving but the types of categories 

differed between them. Experts associated abstract physics laws to approach and solve 

problems, whereas novices approached the problem based on the problem�s literal or surface 

features. While novices represented an incline plane primarily by it surface features, experts 

represented an incline plane with the laws of physics and the conditions under which the laws 

were applicable. Experts appeared to have the ability to quickly establish connections 

between externally presented ideas and internal models for these events, suggesting that 

perceptual chunking, or categorizing of information by experts allows for quicker recall. 

According to Chi et al. (1981), having more knowledge means having more conceptual 

chunks in memory, more features to define the chunks, more interrelationships between 

chunks, efficiency at retrieving chunks, and ability to apply this information to solve 

problems. These findings suggest that lacking a hierarchical, highly organized structure for a 
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domain prevents novices from using a chunking strategy to solve problems or to relate these 

problems to internal models.  

Expert teachers have been found to exhibit schemas similar to experts in other fields. 

A research study (Carter et al., 1987), drawing on the tradition of comparing novices and 

experts, found there were similarities in the ways expert teachers process salient classroom 

information. Furthermore, there were similarities between teacher experts and experts in 

other fields in the way they processed and stored information. The study compared expert 

and novice math and science teachers with content area experts from business who had no 

pedagogical experience. Given a simulated teaching task, participants were asked to take 

over and then questioned about their plans for instruction and their recall of information 

about students. Experts in this study as in other fields exhibited a better memory for 

information relevant to the current task, a finding that indicates experts are not generally 

more superior in intelligence, they just have more specialized competence in their field. Also 

seen in other experts, expert teachers in this study were better able to interpret quickly the 

simulated situation. Rich schemata appeared to provide them with a framework for 

meaningfully interpreting information. These schemata allowed them to determine saliency 

and utility of information quickly. According to the authors, classroom experience is most 

likely the result of expert teachers being able to manage effective classroom environments 

and understand their students even before they meet them. 

Wineburg (1998) studied history experts and future teachers interpretations of 

documents about Abraham Lincoln and his view of slavery. One of the experts was an expert 

on Lincoln and the other historian�s expertise lie in another area. The Lincoln expert quickly 

and easily interpreted the documents using his detailed content knowledge while the other 

historian became confused. This historian initially acted no different from the group of future 

teachers. However, he did not stop at his first analysis but went on to develop a hypothesis 

from which he sought a deeper understanding of the issues. Although his process took longer, 

the second historian eventually arrived at an interpretive structure whereas the future teachers 

never moved beyond their initial interpretation of the events. This experiment demonstrated 

the ability of experts to monitor their own thinking by what is known as metacognitive 

strategies. Even though the historian was not an expert in Lincoln, he adopted a hypothesis 
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that he needed to learn more about the context before he came to a conclusion. According to 

Bransford et al. (2000), this ability to approach new situations flexibly and to learn 

throughout their lifetimes is an important model of adaptive expertise. Adaptive experts do 

not simply do the same things more efficiently but they attempt to do them better. 

Dunn and Taylor (1990) studied the complex conceptual knowledge of expert 

language arts teachers. The study was based on a theoretical viewpoint that there are 

hierarchical relationships among intellectual skills. In other words, ��discrimination 

learning is prerequisite to concept learning, concept learning is prerequisite to rule learning, 

and rule learning is prerequisite to problem solving� (p. 6). Through hierarchical analysis, 

one can determine the intellectual skill level of an individual. Using the techniques of 

learning-hierarchy analysis and think aloud protocols, Dunn and Taylor conducted the study 

with seven language arts teachers at the high school level who had been teaching at least 

fifteen years (experts) and five students or recent graduates of a teacher education program 

(novices). Researchers presented a short story by Stephen Crane and instructed the teachers 

to design a unit for a class based on the story. Only one of the experts had read the story and 

that was over 20 years ago. None of the novices had read the story. Hierarchical analysis 

revealed several differences between novices and experts. Experts made preliminary 

planning decisions based on their knowledge of their students, knowledge of content 

(teaching Crane), and knowledge of activities and strategies. Experts immediately accessed 

their prior knowledge about teaching Crane that included their impressions of Crane�s work, 

students� reactions to Crane�s work, and the effectiveness of strategies used in the past. They 

also focused on a specific group of students, how these students would relate to Crane and 

whether their reading abilities would be sufficient for the task. Novices, on the other hand, 

immediately began reading the story by Crane. Elements of the expert hierarchy represented 

capabilities learned primarily through years of experience, as opposed to formal instruction. 

Since these skills are not likely to be learned through instruction, Dunn and Taylor suggested 

an advice-strategy instruction that encourages students to look for relationships and patterns 

to facilitate development of conceptual knowledge that can be used in problem solving. 

Research on problem solving indicates that a sophisticated knowledge base is the primary 

determinant of expertise and not superior thinking skills or strategies. However, the authors 
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still suggested advice-strategies as a link between thinking skills and domain-specific 

knowledge and as an aid to facilitate transfer of learning in novices. 

Research on experts and novices have important implications for this study. Teachers 

who have attained a level of expertise have a sufficient depth of knowledge in a domain that 

enables them to solve problems, access related information, and retrieve relevant knowledge 

when needed to understand new information. Even though these teachers have a 

sophisticated knowledge base, they know how to select information that is relevant to the 

task at hand and can retrieve this information with little effort. However, this does not mean 

that they accomplish a task faster; in fact, it may take longer for an expert to fully understand 

a problem. Expert teachers know how to use different approaches to categorizing information 

and this provides them with the ability to quickly establish connections between new ideas 

and what they already know.  

Research on expertise suggests that new material be organized in ways that lead to a 

comprehensive network of interrelated concepts and procedures. For technology integration, 

the interrelatedness of knowledge would include pedagogy, curriculum, instructional design, 

technology, and technology integration. This type of network would include a sophisticated 

knowledge base in the content area, technology, pedagogical skills, and combining all these 

to use technology. It would also include the abilities of chunking large units of information 

into smaller units, relating information to the existing knowledge base of the learner, 

showing the learner where patterns exists in the material to be learned, and designing training 

around ideas that can be easily remembered. The research on expertise reminds us that 

expertise is contextual. Experts are not more intelligent than others are; they have simply 

gained a deeper understanding of their particular field. This finding is the basis of conducting 

this study only in the middle school grade levels (6-8th grade) and in one content area (social 

studies). The contextual nature of expertise requires that we further examine teaching 

expertise in the field of social studies. 

  

Expertise in Social Studies Teaching 

For many years, effective pedagogy and the complexity of fusing content and 

methods have been controversial topics not well researched in the social studies field (Cuban, 
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1991; Noddings, 1993; Shulman, 1986; Stanley, 1991; Yeager, 2000). As in any other 

academic discipline, cycles in theory and philosophy dictate social studies teaching practice. 

The predominant school of thought in the first half of the twentieth century was behaviorism. 

The behaviorist view of learning was that only observed behaviors were worth studying. 

Although behaviorism is still influencing teaching today, theories in cognitive psychology 

that view teaching in more holistic and integrated ways are influencing research (Armento, 

1991). This movement, which led to the conceptualization of active construction of learning 

and the reorganization of prior knowledge, is largely based on analyzes of learners� mental 

processes needed to place information in long-term memory. Today, another significant 

influence on teaching comes from constructivist principles (Duffy & Jonassen, 1992). 

Constructivists also view learning as knowledge construction but they place emphasis not on 

the mental processes of the learner in this process, but on how learners actively create their 

own knowledge through meaning-making, a process the largely takes place in working 

memory (Mayer, 1999). To be discussed later is the National Council for the Social Studies 

(NCSS, 1992), which explicitly endorses this philosophy in the teaching of social studies.  

Theoretical debates have important implications for examining the philosophical and 

pedagogical practices of teachers who integrate technology in classroom instruction. 

Theories widely influence research, policy-making, and other theories but they do not nearly 

affect teaching practice quite so much. Teaching expertise has always been complex, 

somewhat elusive and ill defined and while theorists and scholars may characterize their 

view of teaching expertise, teachers will ultimately determine how this expertise evolves in 

the classroom (Dockstader, 1999). Because of the ever-changing theoretical debates and 

complexity of defining teaching expertise, a theoretical framework of multiplicity is being 

offered as a foundation for understanding teaching and technology integration. As mentioned 

earlier, it would be impossible to understand expertise in teaching without examining all the 

influences on teacher�s thinking and practice. Multiplicity can provide a look at the many 

dimensions of teaching and how technology can be integrated into this teaching.  
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Historical Views of Social Studies Teaching 

Thornton (1991) expressed his concern about defining expert teaching and reminded 

us that real expertise is defined in classroom practice. Thornton claimed that all teachers are 

curricular-instructional gatekeepers meaning that they make the day-to-day decisions about 

the subject matter and instruction. He warned about ignoring classroom realities within 

which this gatekeeping occurs. This, according to Thornton, was the reason that reforms 

seldom penetrated to the classroom level. Teaching requires simultaneous judgment about the 

material itself and the design for instructional use with a particular group of students. 

Thornton suggested that we identify outstanding cases of gatekeeping and let these serve as 

images of what is possible in teaching. 

Stanley (1991) also suggested that the teaching profession is a unique problem 

because of the excellent practice that remains hidden to those outside the classroom. In 

addition, Stanley advised that using teacher effectiveness findings might result in the 

exclusion of some excellent teachers and the hiring of some who fit the profile but are not 

effective in practice. While most of this research is generic, it has significant implications for 

social studies teaching because it guides the major conceptions of competence in social 

studies teaching over the last two decades.  

The first conception of competence evolved from the teaching effectiveness research 

and was largely competency-based (Brophy, 1973; Good, 1983; Rosenshine, 1983). The first 

goal of assessing teaching expertise was to assess teachers� behaviors or processes on 

specific outcomes (products) that could be measured objectively, usually by achievement test 

results. Effective teachers were thought to be task-or goal oriented, enthusiastic, and efficient 

planners of directed instruction. They expected students to master specific instructional 

objectives prescribed by curriculum; they structured content, used cognitive strategies, 

experiences, practice, and feedback to aid in student understanding. Even for the complex 

subject of social studies, McKenzie (1986) advised a step-by-step instructional approach 

guided by objectives. According to McKenzie, basic knowledge, a prerequisite to the 

acquisition of basic skills, provides the information that is required for making sense of 

complex life experiences. McKenzie also advocated the use of higher-level questioning and 
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problem solving but found that it was not used effectively because students did not have 

sufficient prior knowledge needed to give responses to higher order questions.  

The second conception of teaching was a reaction to the first that was based on 

dissatisfaction with traditional views of teaching. A point well made by Stanley (1991) is that 

traditional teaching research is inadequate in many ways. Variations in the classroom cannot 

be explained solely by teaching competence. In much of this research, student achievement is 

used as the dependent variable for teaching effectiveness but other variables (e.g., grade 

level, age, season, subject) that influence teaching behavior have been ignored and would be 

difficult to control. Moreover, by isolating specific behaviors narrows our view of instruction 

and ignores the interactions among different forms of knowledge and the social and affective 

dimensions of teaching. Armento (1991), Ornstein (1985), and Rosenshine (1983) share 

similar views on current research. Armento (1986), given the controversy over varying 

approaches to teaching, was surprised to find that very little research investigated 

effectiveness of teaching grounded in the different approaches. Furthermore, Armento noted 

that students do not always respond in uniform ways to techniques used in the traditional 

research. Ornstein (1985) argued that teacher effects are nearly the same as parents and peers, 

thus making it difficult to explain short-term effects and to control or explain long-term 

effects of teaching on students. Ornstein also reminded us that a student�s previous learning 

accounts for 60 to 80% of learning variation and therefore, limits the relevance of research. 

Rosenshine (1986) acknowledged that research has little to say about how to teach students 

to understand complex textual knowledge as would be found in the social sciences.  

Those who focus on specific subject-matter knowledge that a teacher should possess 

propose the third conception of effective teaching. These proponents argue that an adequate 

conception must include knowledge of how different content and classroom contexts affect 

teaching. Content is not only the discipline, but the specific topics within a discipline. This 

research generally is conducted using ethnographic methodologies such as long-term 

observations that lead to rich, thick descriptions of instruction. The results of this research 

have been stable for the past 25 years and, according to Stanley, they have been so 

throughout the century. Some of these researchers, believing nothing further can be gained 
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by questioning a typical classroom, have shifted their focus to expert social studies teachers 

to explain levels of teaching competence.  

One proponent of this conception of effective teaching, Shulman (1987), identified 

criteria for judging expertise in teachers. These criteria were based upon seven types of 

knowledge: (1) content knowledge (structure of their disciplines); (2) general pedagogical 

knowledge�a generic set of principles and strategies for organizing and managing 

classrooms; (3) knowledge of the curriculum, including the various programs and materials 

relevant in one�s area; (4) pedagogical content knowledge�a combination of content and 

pedagogy or a special form of professional understanding; (5) knowledge of learners and 

their characteristics; (6) knowledge of educational contexts, including group and classroom 

behavior, school culture and organization, and community and national cultural patterns; and 

(7) knowledge of educational ends, including educational values and the historical and 

philosophical grounds for their development. Shulman presents a portrait of an effective 

teacher but rather than over-generalizing from any representation, he argues for viewing 

teaching practice as highly contextual. All types of knowledge interact to provide teachers 

with sensitivity and strategies to guide and assess students in a particular discipline. This 

emphasis on the interactivity among types of knowledge contradicts common misconceptions 

that good teaching consists only of general methods, that a good teacher can teach any 

subject or that content knowledge alone is sufficient (Bransford et al., 2000). The 

interactivity of knowledge also supports the assumptions of schema theory that human 

memory is a comprised of interrelated networks of concepts and that the organization of the 

memory structure is greatly affected by personal expectations, the context of learning, and a 

learner�s prior knowledge.  

The problems of theoretical trends, lack of quality research, and authentic classroom 

practice have characterized the defining of expert teaching in social studies. Armento (1991) 

supports a view of multiplicity as she suggests that new theoretical constructs and the 

multidimensionality of teaching be considered for their relevance in pedagogical 

effectiveness in social studies. One of those dimensions must be how one influential 

organization, the NCSS (1992) defines effective teaching. 
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Current Views of Social Studies Teaching 

To understand a major influence on how technology is integrated into the social 

studies classroom, it is important to know the conception of effective teaching articulated by 

the NCSS (1992). More than theory, these form the practical guidelines for what effective 

teachers will attempt to replicate in the classroom. An NCSS task force identified five key 

characteristics of ideal social studies teaching and learning. These features are summarized in 

the task force's statement that social studies teaching is powerful when it is meaningful, 

integrative, challenging, value-based, and active.  

The first principle is that social studies teaching and learning should be meaningful. 

Teachers select content for its ability to promote progress toward social understanding and 

civic efficacy goals and teaching methods enable students to appreciate how the content 

relates to those goals. Students should learn connected networks of knowledge, skills, beliefs, 

and attitudes rather than disconnected bits of information. Content is taught in ways that 

relate to students� cultures and assists the student in recognizing the value of their own and 

the cultures of others. This validates the diversity found in the community by involving 

family members or local ethnic or cultural groups. This will result in learning that is 

motivated by appreciation and interest, not just by accountability and grades. Students learn 

to care about what is happening in the world around them and to use thinking and research 

skills to gather and interpret information.  

Another key feature of meaningful instruction is that it emphasizes depth of important 

ideas within appropriate breadth of topic rather than superficial coverage of too many topics. 

Teachers show students how to connect these ideas to their previous knowledge and 

experience and to think critically and creatively about them. Teachers inform students of 

when and how content will be useful to them in realistic contexts, and activities are planned 

that engage students in applying the content in simulated or real situations. These principles 

advocate that students learn best when teachers emphasize depth of content for understanding 

both in how it is presented to students and in how it is developed through activities. To make 

instruction meaningful also implies that an effective teacher is reflective in planning, 

implementing, and assessing instruction.  
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A second principle is that social studies teaching and learning should be integrative. 

A teacher integrates topics, time and space, technology, and other curricula within the social 

studies classroom. Social studies teaching crosses disciplinary boundaries to address topics in 

ways that promote students� social understanding and civic efficacy. It is supplemented by 

ideas from the arts, sciences, humanities, current events, and students� experiences. 

Integrating social studies across time and space helps students connect with past experiences 

and look ahead to the future. Skills are included when they are necessary for applying content 

in natural ways but done in such as way as not to interrupt the flow of content. NCSS (1992) 

explains how technology can fit into this integration: 

Integrated social studies teaching and learning include effective use of 
technology that can add important dimensions to students� learning. Teachers 
can provide students with information through films, videotapes, videodiscs, 
and other electronic media, and they can teach students to use computers to 
compose, edit, and illustrate social studies research reports. Computer-based 
learning, especially games and simulations, can allow students to apply 
important ideas in authentic problem-tackling or decision-making contexts. If 
students have access to computerized data bases, they can search these 
resources for relevant research information. If they can communicate with 
peers in other states or nations, they can engage in personalized cultural 
exchanges or compare parallel data collected in geographically or culturally 
diverse locations. (¶ 38)  
 
Powerful social studies teaching integrates other subjects across the curriculum. It 

provides diverse opportunities for reading, appreciation of humanities, communication, 

observation and measurement, development and display of data, inquiry and synthesis of 

findings using knowledge and skills taught in all school subjects. Social studies can be a 

natural bridge across the curriculum because it addresses such a broad range of content and 

can include attention to ethical and social policy implications while doing so. 

 Third, social studies is powerful when it is challenging. To establish a context that 

will support challenging teaching and learning, teachers encourage the class to function as a 

learning community. Students learn that reflection and collaboration deepens their 

understanding of the content. Students are expected to use evidence and arguments to support 

their opinions and they are challenged to come to grips with controversial issues. An 

effective teacher models a serious approach to inquiry and uses instructional strategies to 
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elicit the same from students. The teacher ensures that content is suited to students� 

developmental levels and cultural backgrounds. Exposure to many information sources that 

include varying perspectives and conflicting opinions on controversial issues will stimulate 

and challenge students� thinking. Challenge is also communicated in the teacher�s reactions 

to students� ideas by showing interest in and respect for students� thinking This means that 

teachers also challenge students� assumptions or responds with comments or questions that 

help students identify misconceptions, flaws in the argument, or unrecognized complications. 

A fourth principle is that powerful social studies teaching and learning is value-based. 

It considers ethics and controversial issues that provide a forum for the reflective 

development and application of social values. Students learn to be respectful of the dignity 

and rights of others when interacting socially, to gather and analyze relevant information, and 

to assess the merits of competing arguments. Social studies teachers develop awareness of 

how their values influence their selection of content, materials, questions, activities, and 

assessment methods. They reflect upon their teaching, assess it from multiple perspectives, 

and adjust it when necessary. Rather than promoting personal views, social studies teachers 

make sure that students become aware of the values and dilemmas in an issue and help them 

develop well-reasoned positions consistent with basic democratic social and political values. 

The teacher provides guidance in value-based reasoning especially when it is difficult to 

discern between democratic values and when other values suggest conflict between students� 

personal or family values.  

Finally, the fifth principle is that social studies teaching and learning is active. 

Thoughtful preparation and instruction demands that the teacher actively make curricular 

plans and adjustments. Rather than mechanically following the instructions in a manual, an 

exemplary teacher is prepared to update subject-matter knowledge and related pedagogical 

knowledge needed to teach the content effectively.  An effective teacher participates as a 

partner in learning with students.  Powerful instruction implements a variety of instructional 

materials such as new technologies, photographs, maps, field trips, and visits to the class by 

resource people.  The teacher uses assessments that are compatible with instructional 

methods and that focus on accomplishment of major social understanding and civic efficacy 

goals. This requires that teachers monitor students reflectively and adjust instruction and 
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assistance level as necessary. Interventions are designed that enable students to cope with 

task demands productively and allow them to handle as much of the task as they can while 

making progress toward fully independent and successful performance.  

Even in 1992, NCSS (2000) advocated a constructivist philosophy in their principles 

of teaching and learning. While this was made clear in the elaboration of each principle, this 

orientation is aptly summarized in their most recent statements: 

Students develop new understanding through a process of active construction. 
They do not passively receive or copy curriculum content; rather, they 
actively process it by relating it to what they already know (or think they 
know) about the topic. Instead of relying on rote learning methods, they strive 
to make sense of what they are learning by developing a network of 
connections that link the new content to preexisting knowledge and beliefs 
anchored in their prior experience. Sometimes the learning involves 
conceptual change in which students discover that some of their beliefs are 
inaccurate and need to be modified. The construction of meaning required to 
develop important social understanding takes time and is facilitated by 
interactive discourse.  (See NCSS, 2000, Section on Social Studies and the 
Nature of Learning) 

Social studies teaching is both social and active because what one learns is intimately 

linked to how one learns it (NCSS, 1992). It is social because it occurs in a group setting and 

includes interaction and collaboration. The learning is active because the curriculum 

emphasizes students� participation in authentic activities and realistic reflection and reaction 

to what they are learning. Teachers should provide opportunities for students to apply their 

existing knowledge by emphasizing authentic activities. Students should frequently engage in 

cooperative learning, model construction, re-creations of events that have shaped democratic 

values, role-playing, and simulation activities. NCSS (2000) continues to uphold a 

constructivist philosophy as evidenced by their most recent statement,  

�social studies should be taught in manners that are consistent with (1) a 
constructivist view of learning, and (2) the principles of teaching social 
studies that have been identified in previous NCSS publications as �essential 
characteristics of powerful social studies��the primary teaching tasks of 
schools and teachers are (1) to provide constructivist-rich learning 
experiences, (2) to stimulate and guide learner constructivist thinking, and (3) 
to remember continuously that all members of the community�students, 
teachers, staff members, administrators, and parents�are learning all the time 
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in their unique ways. (See NCSS, 2000, Section on Social Studies and the 
Nature of Learning) 
Learning and teaching theories, content and pedagogical knowledge, and 

philosophical endorsements have a major influence on social studies teachers who integrate 

technology. These provide the basic thinking framework within which social studies teachers 

will have to consider the use of technology. However, to actually practice effective teaching 

or technology integration, teachers must first know how to design effective instruction. 

Instructional design, the planning and practice of teachers also develop from a philosophy of 

learning. While the primary focus of this study is to measure the conceptual knowledge, or 

thinking of technology integration, it will be through teachers� instructional designs, or 

practice that philosophies and expertise become evident. It is most appropriate in this section 

to include a discussion of the learning theories that have largely influenced teaching and 

consequently, instructional design practices of teachers. This discussion will make even more 

evident, the need to view technology integration through a lens of multiplicity. 

 

Characterization of Expertise in Instructional Design 

The purpose of instruction is to help people learn and develop (Reigeluth, 1999). 

Fundamentally, instructional design theories and principles must support instruction for it to 

be effective. When designing instruction that integrates technology, teachers must not only 

apply good design principles but they must also adapt these principles to incorporate 

technology. The assumption can be made that expert teachers design effective instruction that 

both integrate technology and helps students learn. In addition to knowledge and skills for 

effective teaching, teachers who integrate technology must also have a personal knowledge 

of how to use technology and the ability to integrate this knowledge in classroom instruction 

(Dusick, 1998). Any effective instruction should adhere to proven principles of instructional 

design. Instructional design theories and principles will provide a framework for 

understanding how expert teachers characterize their expertise in their instructional designs 

that integrate technology. 
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History and Characteristics of Instructional Design 

Instructional design (ID) theories are theories that offer guidance on how to help 

people learn and develop (Reigeluth, 1999). The major characteristics of ID theory according 

to Reigeluth are first, ID theories are prescriptive rather than descriptive; they focus on 

means of attaining given goals for learning rather than on the results of a given event. 

Second, ID theories require at least two components; they identify methods of instruction and 

the situations in which those methods should and should not be used. Third, the methods of 

instruction can be broken down into more detailed components. Fourth, the methods increase 

the chances of attaining the goals rather than ensuring that the goals are attained. In 

descriptive theories, the major concern for people testing and developing them is validity. In 

prescriptive theories such as ID where methods are situational, the major concern is 

preferability, in other words, which method will attain the learning goals in a given situation 

better than any other method? Methods are also componential in that they comprised of 

different components and therefore, can be done in different ways. ID theories can vary 

greatly in whether they offer general or detailed guidance. Smith and Ragan (1999) tell us 

that instructional design activities offer a process for the systematic planning of instruction. 

In essence, the quality of instructional design depends on its activities: analysis, strategy 

development (methods), evaluation, and revision. While this process may look linear, it is 

iterative, moving back and forth, as a project develops. Smith and Ragan provide a simple 

model of design similar to the model proposed by Dick and Carey (1985). Figure 1 provides 

a summary of this model. 
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Figure 1.  Smith and Ragan Instructional Design Model 
 
1 From Instructional Design (2nd Ed.) (p. 7), by P.L. Smith, P. L. and T. J. Ragan, 1999. Upper Saddle River, 
New Jersey: Prentice-Hall, Inc. Copyright 1999 by Prentice-Hall, Inc. Reprinted with permission. 
 
 

According to Reigeluth (1999), ID theories are often confused with learning, 

instructional, and curriculum theories. While they are different, these theories provide 

foundations for instructional designers. Learning theories describe what goes on in the 

learner�s head when learning occurs while ID theories describe specific events outside of the 

learner that facilitate learning. As an example, schema theory proposes that new conceptual 

knowledge is attained by gathering new information into existing schemas and by 

restructuring that schema when inconsistencies arise. Although schema theory of learning 

helps us understand how learning occurs, it does not provide a way of instructing someone 

how to develop his/her own schema. Instructional theories (e.g., Gagne�s Theory on 

Conditions of Learning, Collins�s Theory of Inquiry Teaching, and Bloom�s Model of 
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Mastery Learning) explicitly address the features of the learning environment that will 

intentionally promote learning. ID theories concern themselves only with what instruction 

should be like. Finally, curriculum theory describes what to teach while ID theories prescribe 

how to teach. Reigeluth suggests that while these theories are different, it would be useful for 

educators to supplement and/or combine their knowledge of ID theory with the other 

theories. ID theories deal with the matter of designing instruction for creating quality 

learning events. While other theories do not provide instructions for instructional design, they 

do support the questions every instructional designer must ask. Smith and Ragan (1999) 

agree with Reigeluth that ID theories have drawn from other theories such as general systems 

theory, communication theory, learning theory, and instructional theory. According to Smith 

and Ragan, while general systems theory and communication theories have had an important 

impact, it is learning and instructional theories that continue to have the most influence on 

the principles of ID. The earliest influence in learning theory was the behaviorist movement. 

 

Behaviorism 

Contributions of the behaviorist movement include Pavlov�s classical conditioning, 

Thorndike�s laws of learning, Watson�s formation of the behaviorist movement, and 

Skinner�s operant conditioning (Smith & Ragan, 1999). Early behaviorists concentrated only 

on observable behaviors as evidence of learning and their emphasis in learning was on the 

influence of the environment rather than on the learner. Central to the behaviorist belief is 

that a predetermined body of knowledge exists in the world, separate from human beings 

(i.e., objectivism). The role of education is to organize, present, and explain this 

predetermined knowledge to learners. Learning occurs when a learner simply strengthens an 

association between a stimulus (human drives or external rewards and punishment) and a 

response (e.g., correct answer) (Bransford et al., 2000). The role of the learner is to passively 

receive knowledge and the role of the instructor is to transmit this knowledge to the learner. 

Behaviorism views the mind as a "black box" in the sense that response to stimulus can be 

observed quantitatively, without any consideration of the thought processes occurring in the 

mind (Mergel, 1998).  
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One of the most influential leaders in the behaviorist movement is Robert Gagne 

(Roblyer & Edwards, 2000). Gagne built on behaviorist and information-processing views by 

translating principles from their learning theories into practical instructional strategies that 

could be used during directed instruction (See section, Influence of Cognitive Theories). 

Gagne derived a set of guidelines that teachers could follow to design optimal �conditions of 

learning� (p. 56). His set of �Nine Events of Instruction� is the most popular of these 

guidelines (p. 56) (See section, Effects of Cognitive Theories on Phases of ID). Gagne (1972) 

identified types of learning, or behaviors that students demonstrate after acquiring knowledge 

that included intellectual skills, cognitive strategies, verbal information, motor skills, and 

attitudes. Events of instruction would be carried out differently based on the type of 

behaviors desired in students. A hierarchy of learning, according to Gagne, is a building 

process in which lower-level skills provide a necessary foundation for higher-level ones 

(Gagne, 1985). To teach skills effectively, teachers must first identify prerequisites that 

students possess. Gagne�s events of instruction and hierarchy of learning are still widely used 

to develop systematic instructional design principles. The behaviorist focus on observable 

behaviors made it difficult to study phenomena such as understanding, reasoning, and 

thinking and because of this limitation, the field of cognitive science and new approaches to 

learning research emerged (Bransford et al., 2000).  

 

Cognitivism 

Cognitivism marks the shift from studying observable behaviors to understanding 

mental processes of learning. Cognitivist models address component processes of learning 

such as knowledge coding and representation, information storage and retrieval as well as the 

incorporation and integration of new knowledge with previous information (Saettler, 1990). 

While behaviorists break down of a task into small steps to find the most efficient and fail 

proof method of shaping a learner's behavior, cognitivists analyze a task, break it down into 

chunks and use that information to develop instruction that will aid in the building of schema. 

Schema effect occurs when information does not fit a person's schema making new 

information more difficult. Other important concepts that evolved from cognitive theories are 

that meaningful information is easier to learn and remember. Practicing or rehearsing 
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improves retention especially when it is distributed practice. By distributing practice, the 

learner associates the material with many different contexts rather than the one context 

afforded by mass practice. Prior learning can interfere with the learning of new material. 

Mnemonics strategies used by learners can help learners organize relatively meaningless 

information. Finally, advance organizers prepare the learner for the material they are about to 

learn. These are not simply outlines of the material, but are material that will enable the 

student to make sense out of the lesson.  

Both cognitivists and constructivists view learning as knowledge construction 

(Mayer, 1999). This means that learners actively construct knowledge based on what they 

already know and new experiences. In constructivism, the role of the learner is to make sense 

of encountered knowledge and experiences and the role of the instructor is to provide 

guidance, modeling, and to create environments where a learner can interact meaningfully 

with knowledge. The difference between cognitivists and constructivists is that to understand 

how learners construct knowledge, cognitivists believe they must study the mental processes 

while constructivists believe they must study how learners� use their prior knowledge and 

experiences to make sense of new knowledge. Good and Brophy (1990) appropriately 

explained the relationship between behaviorism, cognitivism, and constructivism,  

 

Cognitive theorists recognize that much learning involves associations 
established through contiguity and repetition. They also acknowledge the 
importance of reinforcement, although they stress its role in providing 
feedback about the correctness of responses over its role as a motivator. 
However, even while accepting such behavioristic concepts, cognitive 
theorists view learning as involving the acquisition or reorganization of the 
cognitive structures through which humans process and store information. (p. 
187) 
 

Constructivism 

Jonassen, Peck, and Wilson (1999) point out that meaning making is at the heart of 

constructivism. Dewey�s ideas were the first to support the constructivist models of teaching 

and learning (Roblyer & Edwards, 1999). Among these ideas is the belief that instruction 

should be relevant and center around meaningful activities. Vygotsky (1978) introduced the 

concepts of scaffolding and zone of proximal development and emphasized the importance of 
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social collaboration in mental activity. Piaget (1969) is considered one of the major 

contributors of constructivist thinking with his stage theories of cognitive development in 

children. Piaget believed that children developed from one stage to another through a gradual 

process of interacting with the environment. Based on these theories, constructivist teaching 

should enable knowledge construction in the learner through providing context-rich, 

experienced-based activities. Knowledge should be anchored in the context in which learning 

activities occur. Dissonance in activities such as problem solving and questioning creates the 

desire to make sense of a phenomena and this ensures ownership of ideas and learning 

(Jonassen et al., 1999). Learning experiences should be relevant, meaningful, age-

appropriate, and interactive. They should facilitate critical thinking, help develop students� 

personalities, build on students� abilities to monitor their own cognitive development, and 

provide opportunities for students to collaborate as a means to scaffold their own learning 

and to socially negotiate meaning. 

Jonassen and McAleese (2000) stated in their paper, A Manifesto for a Constructivist 

Approach to Technology in Higher Education that �constructivistic learning environments 

are most effective for an advanced knowledge acquisition stage of learning (¶ 1). They 

described a continuum of learning phases, introductory, advanced, and expert that 

characterize this knowledge growth.  

Introductory learning occurs when learners have very little directly 
transferable prior knowledge about a skill or content area. It represents the 
initial stages of schema assembly and integration. 

The second phase of knowledge building is advanced knowledge 
acquisition, which is the learning phase that follows introductory knowledge 
acquisition and precedes expertise (Spiro, Coulson, Feltovich, & Anderson, 
1988). During this phase, learners acquire more advanced knowledge in order 
to solve more complex, domain- or context-dependent problems. 

Expertise is the final phase of knowledge acquisition. We know that 
experts have more internally coherent and more richly interconnected 
knowledge structures. They represent problems in a way that makes problem 
solutions more efficient. However, the richness of their representations and the 
automaticity of their performance is not necessarily a direct consequence of 
instruction. On the contrary, expertise usually results from extensive 
experience that requires broad transfer of the knowledge acquired during 
previous phases of learning. (¶ 1) 
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Jonassen and McAleese (2000) maintain that each phase of knowledge acquisition 

entails different types of learning and these require different approaches for learning. The 

initial phase of knowledge acquisition is better served by classical or behaviorist instructional 

design techniques. In the latter part of the initial knowledge acquisition phases when learners 

acquire more knowledge, a transition should be made to constructivistic approaches. These 

can provide richer and more complex learning opportunities that can be potentially more 

confusing to novice learners. Jonassen and McAleese succinctly expressed their beliefs on 

the role of constructivism in instructional design in the following statements: 

Most learners possess different aptitudes for learning different skills and 
knowledge. Learners also react quite differently to different instructional 
approaches based upon the information processing requirements of the 
instructional method as well as the social and contextual variables that describe 
the learning environment. An important contextual variable to accommodate in 
learning environment design is the skill level or prior knowledge level of the 
learners. While it may appear intuitive that advanced learners be taught using 
different methods than novice learners, that intuition is not often reflected in 
instructional design models which prescribe the same approach to instruction 
for all learners. (¶ 9) 
 
While they only mention behaviorist and constructivist learning theories, it is clear 

that Jonassen and McAleese (2000) have found a place for cognitivist strategies. They 

suggested the use of cognitive learning tools to engage learners in meaningful, higher order 

information. These tools could enhance cognitive learning strategies that generalize to new 

problem spaces in new contexts. Cognitive learning strategies also enable learners to take an 

active, constructive role in meaning making by helping them access and apply prior 

knowledge to new material. Activating and altering existing knowledge structures or 

schemata in order to interpret what is presented, aids students in generating meaning. 

Cognitive learning strategies also increase the number of links between presented 

information and existing knowledge which engages the learner in deeper levels of 

processing. The modified structures are then encoded into memory as distinctive features that 

may later be accessed to explain and interpret new information. 

A perspective of multiplicity, as is seen in this discussion of learning theories is 

critical to understanding effective teaching and design of instruction, as well as technology 
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integration. The rapidly-changing and complex nature of technology and its ability to provide 

for more mental representations than were ever before available require that we go beyond 

the basic objectives and goals once thought sufficient for evidence of learning. What learners 

can now learn and experience through technology far surpasses the information that any 

printed text can hold. Scientific visualizations, multimedia, and virtual reality, 3D animation, 

personal video production are only a few of the applications that provide contexts, problems, 

cases, opportunities, and knowledge categories that cannot always be measured by merely 

stating objectives. Our world is now small enough to travel or communicate worldwide in a 

split second, yet large enough so that personal explorations are possible anywhere around the 

globe. This perspective, similar to Armento in social studies teaching (1991) and Jonassen 

and McAleese (2000) in instructional design, is also much in accord with Winn�s (1992) 

assessment of the behaviorist/constructivist debate: 

I am not yet convinced that all knowledge can be constructed by students. The 
student has to have some knowledge from which to start construction. And 
that knowledge needs to be explicitly taught. Constructivists may well 
disagree with this. However, it seems that the systems that we have looked at 
deal with complex, ill-structured, advanced knowledge. It remains to be seen 
just how much of what is taught in public education (rather than in training) 
falls into this category. �There is a point where the complexity of learning 
makes prediction of performance and prescription of instruction impossible. 
(pp. 179-180)   
 
In the same way that behaviorism and constructivism has influenced the field of 

instructional design, cognitivism has had a significant affect. While all theories are relevant 

to this study, cognitive theories are particularly important since the primary goal of this study 

is to examine how teachers use their mental processes to conceptualize technology 

integration. Cognitive theories are the basis for understanding mental processes.  

 

Influence of Cognitive Theories 

According to Mayer (1999), the role of the learner in these theories is to passively 

acquire information and the role of the instructor is to present information and to create 

environments in which a learner is exposed to large amounts of information. Smith and 

Ragan (1999) maintain that while these theories are founded in objectivism, they are 

constructivist in the sense that the learner is viewed as constructing meaning from instruction 
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rather than being a recipient of meaning that resides within the instruction. Regardless of 

their orientation, these theories have major significance for a study on teachers� conceptual 

knowledge because attaining conceptual knowledge is a complex process of human 

cognition. 

Cognitive learning theory�s most influential contribution to instructional design is a 

set of information processing theories. These theories describe learning as a series of 

information transformations through a series of proposed storage or memory structures 

within the brain. Atkinson and Shiffrin (1968) were the first to model a multi-store model 

and R. Gagne (1987) provided an elaboration of this model. Rummelhart�s schema theory 

(1977) and Craik and Lockhart�s level of processing theory (1972) were provided as 

alternatives to the multi-store model and are today considered compatible with the original 

model. Explanation of the multi-store model will explicate schema theory, the theoretical 

basis of conceptual knowledge.  

According to the multi-store model (Atkinson & Shiffrin, 1968), we receive 

information from the environment through our senses which are converted to electrochemical 

messages and sent to the brain where they are stored briefly in a structure, or a cluster of 

structures, called a sensory register. Only a few of the stimuli that enter this register receive 

our attention and are further processed in the brain. Our prior experiences, expectancies, 

values, and beliefs influence which stimuli we choose to attend. Information that we attend to 

is passed to a structure called working memory, or short-term memory. Working memory has 

a limited capacity and a limited amount of time that it can hold information. There is 

continuous transfer of information between working memory and long-term memory and not 

all information that enters working memory enters long-term memory. Information that we 

remember for more than a short period of time is encoded into long-term memory. The most 

critical process of all the information processing is the transfer of information into long-term 

memory. For information to be stored it must be meaningful (Rummelhart, 1977). For 

information to be meaningful, it must be integrated with prior knowledge, or information 

already stored in long-term memory. The more effortful this meaning-making is, or the more 

it is elaborated, the more likely that it will be remembered. Deep processing considers 

information at the meaningful or semantic level, whereas shallow processing involves 
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consideration of only the surface features of the information. Organization is a critical 

characteristic of long-term memory. Information is stored within memory in networks of 

propositions, ideas, or concepts that are connected with relationships. The more highly 

developed this organization, the more the information will be available for retrieval. 

Schemata are a specific type of propositional networks. These networks represent the generic 

concepts that are stored in memory. Smith and Ragan (1999) provided us with a review of 

how cognitive theory has affected the major phases of design (analysis, strategy 

development, and evaluation).  

 

Effects of Cognitive Theories on Phases of ID  

The analysis phase of ID involves the analysis of the learner, the task, and the context 

(Smith & Ragan, 1999). The shift from behavioral to cognitive theory has shifted more of the 

attention toward the analysis of the learner. To provide effective instruction for learners who 

construct their own knowledge, designers must acquire information about the learners� prior 

knowledge, the organization of that knowledge, and general aptitude in terms of processing 

skills of learners (strategies and metacognition). Other concerns, attitudes, motivations, 

attributions, interests, social influences, are now believed to exert a strong influence on 

learning. In addition, designers must understand the developmental theories (Piaget, 1969; 

Vygotsky, 1978) that tell us how and when learners can grasp the complexities of the world.  

Cognitive theory has had a large influence on the way a learning task is analyzed 

(Smith & Ragan, 1999). Previously, learning was analyzed by noting the observable 

behaviors that had to be completed in a particular learning task. Attention to the mental task, 

called information-processing analysis or cognitive task analysis is now very important. This 

type of analysis, commonly used in the analysis of novice and expert differences, is reflected 

in the types of goals and objectives that are developed. This means that designers are giving 

more consideration to how well learners understand their performance. Making students 

thinking visible, helping them reconceptualize faulty conceptions, and providing feedback 

are strategies that instructors can use to assess whether students attain real understanding 

(Bransford et al., 2000).  
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According to Smith and Ragan (1999), the strongest influence of cognitive theory is 

the development of strategies of learning in task analysis. Strategies are now designed to 

provide a high level of support for learners� cognitive processes of attention, encoding, and 

retrieval of information. These strategies are composed of three different aspects: 

organizational strategy characteristics (i.e., how instruction will be sequenced, what content 

will be presented, and how this content will be presented), delivery strategy characteristics 

(i.e., what instructional media will be used and how learners will be grouped), and 

management strategy characteristics (i.e., scheduling and allocation of resources to 

implement the instruction). Organization of a lesson usually comprises episodes, or Gagne�s 

(1972) events of instruction. These events support the different kinds of learning goals. 

Effective instruction will consider learning goals and incorporate all the necessary conditions 

in the instruction tailored to that particular instructional goal. Gagne�s nine events of 

instruction are gaining attention, informing the learner of the objective, stimulating recall of 

prerequisite learning, presenting stimulus materials, providing learning guidance, eliciting 

performance, providing feedback, assessing performance, and enhancing retention and 

transfer. 

Events of instructions can be accomplished with a variety of strategies. It is important 

to remember that in each event, instruction is not necessarily something done to learners but 

something that can be generated by learners. Scaffolding can be provided by learners 

themselves (low scaffolding) or by instruction through high scaffolding. While all 

instruction, to some degree is designed to guide learner�s processing, an instructor has the 

flexibility to decide where on the continuum of locus of processing control should be. 

Students can be given much of the initiative in the learning process and this stimulates 

generative strategies not widely used until the present (Wittrock, 1974). These strategies are 

designed so that students are encouraged to construct their own meanings from the 

instruction and from it, to generate their own goals, organization, elaborations, sequencing 

and emphasis of content, and transfer to other contexts. In this way, students provide much of 

their own events of instruction. Some of the strategies that aid the generative processes are 

summarizing, underlining, and outlining. Generative strategies tend to be highly motivating 

by placing students in autonomous situations where they control their learning situation.  
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However, these same strategies may also lead to cognitive overload and emotional 

frustration for students who have no prior knowledge of the content or repertoire of learning 

strategies. In contrast, supplantive strategies tend to scaffold more of the information 

processing for the learner by providing elaborations that supply all the events of instruction. 

Supplantive strategies conserve novice learners� cognitive capacities for acquiring skills and 

knowledge by limiting the amount of responsibility they must assume for structuring the 

learning situation. Research suggests that generative strategies require greater mental effort 

and lead to more depth of processing that results in better learning (Jonassen, 1985; Wittrock, 

1974). However, because cognitive capacity is limited, if learners carry too much of the 

responsibility, they may be overloaded and unable to learn. The designer must balance the 

two competing demands. 

The analysis of the learning environment is now measured by the degree that it is 

learner-centered (Bransford et al., 2000). Effective instruction begins with what learners 

bring to the classroom, including cultural practices and beliefs as well as prior knowledge. 

Sometimes, what students bring enhances the construction of new knowledge; sometimes it 

hinders learning. Learner-centered environments help students make connections between 

school and home. According to Bransford et al. (2000), classrooms must also be knowledge-

centered. The abilities to think and solve problems require well-organized knowledge that is 

transferable to other contexts. Making classrooms learner-centered and knowledge-centered 

raises some pertinent questions for instructors. To what extent do curricular and instructional 

designs help students learn with understanding or hamper them with the memorization of 

disconnected facts? When is each of these developmentally appropriate? Finally, Bransford 

et al. (2000) believe that classrooms must be assessment-centered. 

Assessment can reflect an interest in a learner�s reasoning and understanding rather 

than mere behavioral outcomes. Formative evaluations allow the designer to obtain 

information about the internal processing of the learners. Feedback is fundamental to 

learning but continual opportunities need to be presented for appropriate feedback that 

focuses on understanding (Bransford et al., 2000). This requires that instructors monitor 

student thinking and learning transfer and use assessment as an opportunity to help students 

revise. Group work and collaboration with peers can add to the quality of feedback. 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 62 

 
 

 

Assessments also must accurately reflect the learning goals. Jonassen (1992) recommends 

authentic assessments which are assessments not separated conceptually from the remainder 

of the learning process. These evaluate learner�s activities throughout the initial phases of 

learning, as well as later learning toward a goal. Arter and Spandel (1992) recommend 

portfolios, a collection of student work that describes the student�s effort, progress, or 

achievement in a given area. These activities may be indicators of how students are 

progressing on metacognitive goals. Appropriately designed assessments can help teachers 

revise their own thinking and strategies (Bransford et al., 2000).  

Finally, in the analysis of the learning context Bransford et al. (2000) tell us 

classroom environments that are community-centered are also important for learning. This 

involves the classroom as community, the school as community, and the larger community 

outside of school. Norms and expectations of a classroom setting have major effects on what 

is taught and how it is assessed. These can be different for different students and content 

areas. Expectations of success, mode of participation, grading practices, competitiveness, and 

class rules either establish or hinder a sense of community depending on the student 

perceptions and cultural backgrounds. Connections with the larger community by involving 

the family, experts, and outside audiences can provide students with motivation, challenges, 

and authentic learning experiences. Just as the social context of learning needs to be analyzed 

by teachers, these same factors should be analyzed in this study to determine what influences 

a teacher�s formation of conceptual knowledge in integrate technology.  

 

Importance of Context in ID 

One model, the reflective teaching model (RTM), is having a significant impact on ID 

theory (Moallem & Earle, 1998; Schon, 1987; Willis,1995; Zeichner & Liston, 1996). Based 

largely on teachers� thinking processes, RTM proponents considers design as the interactivity 

among content, context, media/material, teacher, learner, and learning activities. This 

presents a shift from describing teachers� knowledge and practice only in a classroom 

context, to practice within a framework of social and institutional cultures. According to the 

RTM, it is necessary to look at the social and cultural system as characterized by reciprocity 

among participants and between the participants and the physical setting. Some basic 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 63 

 
 

 

assumptions of RTM are first, that there is a direct relationship between teachers� knowledge 

and beliefs and the way they interpret their classroom practice. Second, the beliefs, values, 

and norms that teachers put the most faith in and use most frequently are those consistent 

with their knowledge of what has previously worked. Third, changes in teachers� practices, 

whether in pedagogy, curriculum, or environment are basically caused by their own 

reflection. 

While this model is not derived from theory, when combined with principles of 

instructional design, it can provide a holistic picture of how teachers conceptualize their 

performance in the classroom (Moallem & Earle, 1998). Just as in ID theories, RTM is seen 

as a cyclic process of analysis, design/development, and evaluation. However, the model 

suggests the need for changing conceptions in instructional design theory and principles. 

First, teachers should be emphasized as designers of their own instruction. Second, the design 

of instruction, viewed as artistic, social, and cooperative, should supplement the linear and 

technical concepts of design. Third, instructional design should be viewed as an approach in 

which objectives and strategies evolve as teacher-designers becomes more acquainted with 

the social and cultural systems within which they work.  

RTM also proposes changes in the ways that research is conducted (Moallem & 

Earle, 1998). First, teachers should be studied within their social and cultural context. 

Second, research should shift its focus from an emphasis on cognition to social construction 

of knowing. While these suggestions for change are understandable, with a perspective of 

multiplicity in theory and research methods, cognitive and social influences can have equal 

consideration. In this study, teachers� will be examined not only by quantitative statistical 

analysis, but also by qualitative methods such as interviews and classroom observations. 

These will provide a holistic view of teachers� conceptualizations of technology integration 

and ensure that internal, environmental, and social variables are considered as significant to 

the attainment of a conceptual knowledge of technology integration. Thus far, this review has 

shown how multiple theories have had significant effects on the field of instructional design 

and its phases. Now, this review will turn to the actual process of designing instruction. 
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Phases of Instructional Design 

Instructional design, a process for the systematic planning of instruction depends on 

three phases, analysis, strategy development (methods), and evaluation (Smith & Ragan, 

1999). This process will serve as the framework for investigating and observing the design 

practices of teachers who integrate technology. Revision is ongoing in this iterative process. 

Understanding these phases is essential to knowing how effective instruction should be 

designed. Rowland (1992) has studied the process of design in a number of professions and 

have found that instructional design processes involve problem solving, technical skills, 

creativity, rational, and intuitive thought. During analysis, a designer will learn as much as 

possible about the environment, learners, and tasks the learners will be asked to perform 

(Smith & Ragan, 1999). In the strategy phase, designers determine the way instructional 

material relating to the task should be presented, the sequence of instruction, and media that 

will support the instruction. During evaluation, designers plan an approach for evaluating the 

instruction and student learning in order to determine what changes need to be made for 

improvement. Table 1 provides a summary of the phases and implications of instructional 

design that should be supported by instruction that integrates technology. 

 

Table 1 

Instructional Design Principles  
Principles Implications for ID 

Analysis 
Look at existing conditions that 
surround and support instruction 
(teacher, curricula, equipment, 
organization, community) 

 
Analyze Learning Context 

- Determine if there are weak areas in instruction or curricula 
that do not meet the needs of students. 

- Determine if new goals or strategies are needed to reach 
student needs. 

- Determine if instruction could be improved by using new 
materials, media, equipment, or human resources. 

- Determine what characteristics of the school, administration, 
and community can improve instruction. 
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Table 1 (continued)  
 
Analyze Learner 

- Determine characteristics of learners.  
▪ Gender, ethnicity, & racial group 
▪ Learning and cognitive styles (visual, field dependent, etc.) 
▪ Developmental traits (intellect, language, moral, 

psychosocial) 
 

Analyze Task 
- Determine prior learning. 

 - Determine types of learning outcomes � verbal, intellectual, 
cognitive, attitudes, and psychomotor  (Gagne�s [1985] 
domains of learning) 

- Write learning goals based on learning outcomes 
  

Strategy Development 
Take the information from the analysis 
stage and use it to help make decisions 
about instructional strategy. 

 

- Design lesson based on Gagne�s Event of Instruction 
- Determine best strategies for delivery of instruction. 

(organizational, delivery, and management) 
▪ Pace of instruction, time, level, amount of practice, 

guidance 
▪ Level of concreteness/abstraction, reading 
▪ Structure, gaining attention, motivation, chunking, 

grouping, 
▪ Medium, feedback, learner control, reinforcement 
▪ Context and number of examples and practice items 

 
Evaluation 
Assess the learner�s learning and the 
quality of instruction. 

 
 
- Review goals, learner, environment, task, assessment 
- Personal reflection 

 
 
 

 

One�s orientation to ID theory will affect how it is applied to technology integration. 

Based on the literature of learning theories and the knowledge of what technology integration 

entails, some assumptions can be made about how teachers can design instruction that 

includes technology. Instructional designs of expert teachers should follow some basic 

guidelines or principles from theory. As experts, these teachers may have passed the stage 

where they explicitly write a step-by-step plan for each lesson. It may be difficult also for 

these experts to articulate a plan according to principles of instructional design. One of the 

problems with examining experts is that they find it difficult to verbalize their knowledge. 

Declarative and procedural knowledge in experts become so interrelated through experience 

and training that it is often tacit and automatic (Cheatham, 2000; Converse & Kahler, 1992; 

Gruber, 1990). For this reason, it will not be assumed in this study that expert teachers can 
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necessarily state a systematic plan of instruction. However, through personal interviews and 

classroom observations effective principles of instructional design should become evident. 

The implications of instructional design theory have important significance in how 

much expertise we can expect from teachers in such a field as new as technology integration. 

Although expert teachers should know how to design effective instruction, they may not have 

systematic plans for how they integrate technology into these plans. Further implications, 

which are largely ignored when discussing expertise in technology integration, may be 

noteworthy in understanding why the majority of teachers are not integrating technology. 

 

Implications of Theory for Technology Integration 

Similar to Shulman�s (1987) model of effective teaching, technology integration 

requires many types of information comprised of knowledge and skills in one�s content area, 

content-specific pedagogy, technology, and ability to design effective instruction that 

integrates technology and facilitates student learning at the same time. In concurrence with 

the statement by Jonassen and McAleese (2000), technology integration comprises stages of 

knowledge acquisition that require different types of learning. While the initial phase of 

knowledge acquisition in technology integration can be better taught by directed, or 

behaviorist techniques, a transition should be made to constructivistic approaches after basic 

skills have been accomplished to provide richer and more complex learning opportunities in 

which teachers can explore the practical uses of technology in instruction. 

Although literature discusses the need for different types of knowledge and skills and 

different types and phases of learning for teaching and technology integration, several factors 

are ignored in this discussion. First, research indicates that to feel comfortable using 

technology takes approximately 1,000 hours of training or more (Liu et al., 1998; Roberts & 

Ferris, 1994). Studies in skills acquisition also demonstrate that the amount of time needed to 

learn complex multi-task skills, a characteristic of using technology, is substantial (Anderson, 

2000; Maddix, 1990; Wickens, 1989). This fact is very significant when teachers report that a 

lack of time is the largest factor in not using technology.  

Because of the complexity of technology, to use it during instruction requires a 

progression through two stages (Dusick, 1998). The �thinking� part of skills acquisition is 
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especially important in learning to use technology (Ericsson & Oliver, 1995). The cognitive 

components used during this phase include verbal instructions that contain identifiable and 

attainable goals in order to provide the learner with a comprehensive knowledge base that is 

sequentially organized to make sense and be easily retrievable from memory. It is in this 

phase that learners learn what they are to do; this includes the procedures for what they are to 

do. Borich (1992) maintains, �The teaching of facts, rules, and action sequences is most 

efficiently achieved through a process called the direct instruction model� (p. 184). Most 

suited for direct instruction are the lower levels of the cognitive, affective, and psychomotor 

objectives in which mastery and overlearning may be essential to subsequent learning. In this 

type of learning, the desired response is almost identical to the learning stimulus, such as 

when teaching the sequences of a skill. The desired outcome resembles the stimulus material 

and the purpose of the lesson is to apply what is learned, not to discover or invent new 

material. Direct instruction is limited to learning stimulus material in a way that it can be 

remembered and material parts composed into a whole so that they can be rapidly and 

automatically recalled. Borich described this type of instruction as most often characterized 

by: full class instruction, provision of detailed and redundant practice; allowing mastery of 

one new fact, rule, or action sequence before another is learned, and formal arrangement of 

the classroom to maximize drill and practice. Each method, while characteristic of 

behaviorist practice are still essential components in learning skills. Within the direct 

approach there are a many effective strategies to structure the material and to present it to 

learners. Among these strategies are structuring content sequentially, dividing the topic into 

subdivisions (subgoaling or chunking), or combining the various elements of the content 

together to provide an overall framework.  

Smith and Ragan (1999) agree that a direct or didactic approach seems best for 

teaching procedures:  

Because procedures are efficient means for the repeated solution of situations 
that might otherwise be solved by the application of a principle or through 
problem solving, it makes sense to teach the procedure as efficiently as 
possible. The best strategy appears to be a straightforward presentation of the 
procedure with demonstrations of the applications of the procedure, rather than 
having learners struggle with discovering the procedure for themselves. (p. 
217)  
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After the �thinking� phase of acquiring new skills, previous habits are associated in 

new ways and errors in movements are corrected (Ericsson & Oliver, 1995). It is in this 

phase that learners learn how to do a skill. In this phase, the learner needs to be able to 

retrieve required information from memory in order to make correct responses. Several 

strategies would be effective in assisting learners during this phase. Learners can be asked to 

sequence and list steps in order to strengthen relationships among them. Key cues can be 

given to indicate to a learner where they should focus attention (attention switching). 

Mnemonics devices, visual aids, discussion, and practice can enhance the recall and retrieval 

of procedures. Summarizing, reviewing, repetition, and rehearsal will help learners remember 

the steps of a skill. Finally, helping learners recognize when a procedure is completed and 

providing adequate feedback will help the learner identify common errors and 

misconceptions and assess their own performance. These directed approaches have to be 

employed at some time during a technology integration lesson. Students cannot use 

databases, or any other application for higher-order thinking until they have sufficient skills 

in how to maneuver the computer and the application. While we would like to think that 

planning a constructivist activity will teach these skills, one only has to sit at a computer to 

find that a certain amount of directed instruction is necessary before any higher-order 

thinking can be considered. Granted, this skill component does not have to consume the 

lesson, but it must be an integral component. 

While a direct instruction model using presentation and demonstration seems best for 

teaching rules and complex procedures, constructivist methods are more suited for teaching 

concepts, patterns, and abstractions (Borich, 1992). These include real-world activities in 

which one has to analyze, synthesize, make decisions, organize material, and articulate. 

Complex, higher-level behaviors such as these require a different set of teaching strategies. 

Constructivist instruction  (i.e. indirect) �means that a learner acquires a behavior 

indirectly by transforming stimulus material into a response or behavior that differs from 

both (a) the stimulus used to present the learning and (b) any previous response given by the 

student� (Borich, 1992, p. 220). By transforming and rearranging the material, the learner 

creates, or constructs her own meaning of the material by going beyond what was presented 

in direct instruction. Even though direct instruction, the prerequisite to constructivist 
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activities, must provide appropriate associations and generalizations among concepts, for 

outcomes of higher-level learning the stimulus material cannot contain all the potential 

instances of the concept being learned. Most suited for constructivist instruction are the 

higher-level cognitive, affective, and psychomotor objectives in which learners are required 

to form and combine concepts into larger patterns and abstractions. These activities are 

typical in advanced knowledge acquisition in ill-structured domains. Integrating technology 

into classroom instruction is a real-world activity; one that requires both the lower-level 

cognitive processes and the higher-level cognitive processes that go beyond the facts and 

procedures learned in acquiring technology skills. 

According to Borich (1992), classroom activities in a constructivist approach are less 

teacher-centered and contain strategies that encourage the learner to think critically. Studies 

cited by Borich indicate that these teaching behaviors have the strongest correlation with 

positive student attitudes and are thought to be most useful in providing behaviors that will 

be needed in a real world setting (p. 215). Roblyer and Edwards (2000) described this type of 

instruction as most often characterized by: problem solving, exploration, development of 

products, group work, alternative assessments, and open-ended questions.   

Perkins (1992) claims that constructivist learning imposes �sharp demands on 

learners�cognitive complexity, task management, and �buying in�� (p. 161). Even though 

this type of learning environment is desirable, its cognitive load may cause problems for the 

learner. Learners face inconsistencies and conflict when previously learned models challenge 

alternative models of constructivist instruction. For example, students may be asked in a 

conventional model to describe the major reasons for the Civil War. Students could find the 

answer to this question in the usual model of looking up the reasons in a textbook. This might 

be presented to the teacher in a typed report. In a constructivist model, a group of students 

are provided diary entries from various participants in the Civil War: a Northern soldier, a 

Southern soldier, a general, a slave, a plantation owner, a western pioneer, and a politician. 

Students are instructed to discuss the perspectives of these people and reach consensus about 

the reasons for the Civil War. They present the information to the class in the form of play. 

When confronted with this constructivist activity, students may not have the mental strategies 

to accomplish the task. They are asked to use something other than a textbook, to do 
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something other than find facts, to draw their own conclusions about a topic, and to present 

what they have learned in a meaningful manner. This type of activity still requires that the 

teacher plan for instruction, but this instruction should be to help students learn the strategies 

of self-regulated learning. 

This type of learning is referred to as cognitive strategy learning, �those techniques 

that learners use to control and monitor their own cognitive processes� (Smith & Ragan, 

1999, p. 231). These strategies lead to discovery, invention, or creativity. The first group of 

strategies, organizing strategies, is to help learners structure and organize information so that 

it can be stored in memory with an appropriate schema. These strategies will give learners a 

conceptual preview of what is to be learned. Charts, diagrams, discussion, graphic 

organizers, outlining, and other forms of grouping can aid in this process. The second group 

of strategies, elaborating strategies, is used to establish associations between new and 

previously learned knowledge. Strategies such as mental imagery, analogies, keywords, and 

finding personal examples would strengthen associations. The third group, rehearsing 

strategies, assists learners in encoding and retrieval of information. Examples of this type of 

strategy are reciting and writing a list of steps several times. The last group, metacognitive 

strategies, assists learners in determining their own level of understanding. These could 

include self-questioning, rubrics, time management, and stress reduction.  

No single approach should exclusively dominate an instructor�s style (Borich, 1992; 

Jonassen & McAleese, 2000; Roblyer & Edwards, 2000). Combining models provides a 

variety of strategies that are appropriate for different learning objectives and students. 

Roblyer and Edwards (2000) also remind us that since we are still in the exploratory stages of 

combining pedagogical approaches, there are few practical guidelines for helping teachers 

combine approaches and integration strategies within a curriculum. An emphasis on the 

interactivity among types of knowledge seems most appropriate for the understanding 

expertise in technology integration. Teachers must not only be trained in the use of 

technology but in strategies for integrating technology use with instruction in a specific 

content area. Many approaches are needed to adequately address the different objectives and 

needs of learners during learning with technology. Time for teachers and students must be 

provided for deliberate practice and reflection if learning is to become meaningful and 
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practical. It is essential that learning occurs in authentic contexts and that ongoing support is 

available. A basic assumption of this research is that the majority of teachers are still not 

integrating technology because of the overemphasis on constructivist practices in education 

that largely ignores the need for direct instruction and practice by students and teachers for in 

order to use technology in the classroom. Constructivist practices are meaningful for teaching 

many content areas but only when appropriately sequenced in a repertoire of instructional 

methods, when the knowledge level of the learners has passed the novice stage, and when the 

intended outcomes are sufficiently achieved with these strategies. Rather than applying 

components of multiple theories when most appropriate for the type of knowledge or 

learning situation, it is assumed that teachers should be ready to implement technology in a 

constructivist manner just as they should in teaching their content area. Literature in theory 

and practice disputes these misconceptions held by many today. If given an adequate amount 

of directed instruction and time to practice, there may be an increase in teachers who 

integrate technology and find that by its very nature, this practice affords the higher-level, 

constructivist learning opportunities that are endorsed today.  

While the literature on multiple theories and their implications for technology 

integration raise more questions than they answer, they do provide us with a background to 

investigate expertise in social studies technology integration and to further examine how this 

expertise is characterized in instructional design. Studies, while mostly outdated, indicate that 

technology integration can enhance social studies content. Because of the problems with 

research, a current model of technology integration in social studies will be reviewed as a 

representation of how several contemporary social studies educators envision technology 

integration in social studies. Finally, anecdotal evidence will provide illustrations of effective 

technology integration implementation.  

 

Expertise in Technology Integration in Social Studies 

According to a review of the literature conducted by Berson (1996), research on 

social studies technology integration is still in its infancy and therefore, limited. While 

available studies are plagued with problems, they do provide few but relevant findings on 

technology integration in social studies. Because of this limited research, it may prove 
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valuable to investigate a model of social studies staff development in technology integration. 

While not yet tested empirically, a model can provide an illustration of how technology 

integration can fit into the existing framework of social studies teaching and support the 

principles of effective instructional design. In addition, anecdotal evidence can show us how 

teachers actually practice technology integration. Supported by Shulman (1987), Stanley 

(1991), and Armento (1991), anecdotal evidence of effective classroom practice should have 

an influence in defining any teaching expertise. 

 

Research on Social Studies Technology Integration 

Berson (1996) reviewed the literature on the effective use of computer technology in 

social studies. He stated that the research base in social studies technology integration is in its 

infancy and therefore, limited. However, he does discuss findings and their implications for 

pedagogical practices and suggests future research directions based on his findings. Common 

problems encountered in this review of research included design flaws, inadequate analysis 

of data and insufficient presentation of results, and poor description of methodology. 

According to a national survey by Northup and Rooze (1990), the majority of social studies 

teachers appear to be apprehensive about integrating technology. In other studies, it was 

found that significantly more elementary teachers use technology than secondary social 

studies teachers; drill and practice program are the most frequently used applications in 

social studies; and the most cited rationale for integrating computers is the belief that 

technology will encourage problem-solving and facilitate inquiry-based approaches to 

learning. In eight social studies classrooms where databases were used for problem-solving 

activities, it was found that effective use of computers was associated with instructor 

modeling of steps and procedures, providing student practice, cooperative learning in small 

groups, sharing of outcomes; increased motivations; prior exposure to relevant content 

knowledge and functional computer knowledge, and critical thinking (Berson, 1996, p. 492).  

When teachers integrate computers for students to retrieve raw historical data, it has 

been found that this aids students in the development of skills in critical analysis, 

examination of relationships, analysis of patterns, and reflective thought. While teachers 

reported these positive effects, they also indicated that technology assisted instruction 
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required more extensive planning in order to restructure the learning environment. Teachers 

served more in the role as facilitator and although they acknowledged the development of 

independence and greater depth of processing that technology afforded, they were concerned 

about how it impeded extensive coverage of content.  

Fontana, Dede, White, and Cates (1993) identified eight essential elements for 

effective implementation of instruction in multimedia: (1) explicit instruction, (2) modeling, 

(3) tutoring/coaching, (4) student control (5) collaborative learning, (6) equity, (7) the quality 

of the database, and (8) professional development. Other findings indicated that computer 

graphics could be used as tools to aid organizational skills through visual representation, to 

accommodate diverse learning styles, and to enhance interpretation skills in maps and graphs. 

Computers also allowed more individualized student-teacher interaction, developed students� 

skills in teamwork, and encouraged active rather than passive learning. Writing activities, 

using word processors, facilitated classroom communication, data analysis, and report 

development. When online interactions that included authentic audiences were integrated 

into instruction, it motivated students to be more thoughtful and deliberate in the writing and 

facilitated oral communication skills. Internet resources also allowed for crosscultural 

relationships that positively affected student motivation and enthusiasm.  

According to Berson (1996), the shift of how teachers teach and design instruction to 

incorporate technology requires an extensive examination of how this technology can fit into 

the overall instructional schemes. While there is some evidence that technology facilitates 

student learning, it is still relegated to being an appendage to traditional classroom 

instruction. In 1996, Berson found that the greatest barrier to technology integration was a 

lack of access. However, today we know this barrier has been somewhat removed but even 

increase access alone has not instigated large-scale changes in the amount of teachers 

integrating technology (Becker, 1998; CEO Forum, 2001; Cuban, 2000; Liu et al., 1998; 

Roblyer & Edwards, 2000; U.S. Department of Education, 1999). Berson (1996) suggested 

the need for more research because the evidence so far has not been satisfactory. More 

research is needed in how technology can enhance civic competence and contribute to 

citizenship skills since these are NCSS (1992) goals of social studies instruction.  
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A Model of Staff Development in Social Studies Technology Integration 

Cramer et al. (1999) designed a staff development model explicitly for infusing 

technology in the social studies classroom �to promote powerful teaching and learning, and 

provide time for faculty�s new skills and instructional conceptualizations to become reality� 

(p. 3). This model supports a theoretical perspective of multiplicity in that it presents 

components that agree with teaching and technology integration expertise; behaviorist, 

cognitivist, and constructivist learning and teaching theories; and instructional design 

principles. 

Three complimentary components comprise the cyclical model: skill development, 

focus on instruction, and material development combined with individual consultation time. 

In the skill development component, a variety of technology skills are offered depending on 

the needs of the learners, level of expertise, equipment and software availability, and school 

or district level initiatives. During this component, examples and instructor modeling provide 

illustrations of effective technology integration implementation.  

The second component focuses teachers on how to revise their classroom to help 

students learn how to use their minds and demonstrate their abilities. A book published in 

1995 by Newmann, Secada, and Wehlage, A Guide to Authentic Instruction and Assessment: 

Vision, Standards and Scoring was used by the authors to provide structure for this type of 

conversation. Cramer et al. (1999) tell us that the book is based on research that indicates 

technology does make a difference in student achievement when it is used for higher-order 

thinking skills. The book compiles findings of a national research study of teachers who 

practice authentic instruction, assessment, and student performances and is used to illustrate 

the features of authentic pedagogy. Also included in the book are scoring guides to help 

teachers design authentic task, assignments, and practices. Authors of the book believe that 

the construction of knowledge, disciplined inquiry, and value beyond school must be 

intertwined in the design of social studies instruction. Construction of knowledge is a blend 

of what others have produced about a topic or problem and how the learner organizes new 

information and applies it to new activities. Disciplined inquiry requires the use of prior 

knowledge, an in-depth knowledge of content, and some form of communication about 

conclusions. Value beyond school occurs when learners� accomplishments have value apart 
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from their documented competence in school. In other words, students make connections 

with learned knowledge and either their personal lives or public problems. Teachers then 

have time to reflect and conceptualize how to make changes in their own classrooms. They 

are encouraged to reflect on curriculum, how they would design lessons or units based on the 

principles in the book, and then how technology could play a role in deepening student 

learning within the newly designed instruction.  

The third component addresses guided practice by providing time for teachers to 

develop instructional materials and to meet individually with consultants. During this phase, 

instructors with technical expertise help with technical needs and pedagogical experts help 

with curricular thinking through  �Just in time instruction� (Cramer et al., 1999, p. 7). 

Independent practice is expected during the staff development sessions. In this model, 

teachers continually go through the three cycles: they build a knowledge base of skills and 

authentic pedagogy, explore how this knowledge can be put into practice, then, return for 

more skills instruction. 

The authors shared results of the staff development model through the anecdotal 

evidence of one team of elementary social studies teachers. The teachers created a unit 

focused around one problem, �Why people immigrated to the U.S. and Wisconsin� (Cramer 

et al., 1999, p. 6). Teachers found a CD entitled, I lost My Name at Ellis Island to provide 

background information on immigration. They complemented this information by finding 

appropriate Internet sites, textbooks, literature, and by conducting interviews with parents. 

Connections to the real world were made when students interviewed their parents and 

conversed with local seniors through the local �Senior Net,� an email system that allowed 

students and seniors to be paired as pen-pals for an intergenerational dialogue on why they 

immigrated to Wisconsin (p. 7). Students used the categories of construction of knowledge, 

disciplined inquiry, higher order thinking, and deep knowledge by collecting and analyzing 

data from the various resources. Finally, students demonstrated their learning through the 

creation of PowerPoint slide shows. 
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International Society for Technology in Education 

 The International Society for Technology in Education [ISTE] (International Society 

for Technology in Education, 2003) endorses standards that should exemplify characteristics 

of teachers considered experts in technology integration. This professional organization, 

dedicated to advancing the effective use of technology in K�12 education and teacher 

education has developed Technology Leadership program standards. These standards �are 

aligned with the six National Educational Technology Standards for Teachers, but extend the 

performance expectations of each standard to reflect preparation for serving as a director, 

coordinator, or technology integration specialist at the district, regional, and/or state levels, 

assisting teachers as well as Technology Facilitators in their efforts to support student 

learning and educator professional growth with technology� (ISTE, 2003, Supporting 

Explanation section). Some of the standards experts are to exhibit are: 

 

! Design developmentally appropriate learning opportunities that apply 

technology-enhanced instructional strategies to support the diverse needs of 

learners.  

! Apply current research on teaching and learning with technology when 

planning learning environments and experiences. 

! Identify and locate technology resources and evaluate them for accuracy 

and suitability. 

! Plan for the management of technology resources within the context of 

learning activities. 

! Plan strategies to manage student learning in a technology-enhanced 

environment. 

! Facilitate technology-enhanced experiences that address content standards 

and student technology standards. 

! Use technology to support learner-centered strategies that address the 

diverse needs of students. 

! Apply technology to demonstrate students' higher order skills and 

creativity. 
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! Manage student learning activities in a technology-enhanced environment. 

! Identify and apply educational and technology related research, the 

psychology of learning, and instructional design principles in guiding the 

use of computers and technology in education. 

 

These characteristics, as well as research findings on teaching, technology integration, 

and models of staff development in social studies provide the framework for identifying 

practices of teachers in the social studies classroom who are considered experts in technology 

integration. 

 

Summary 

A framework of multiplicity prepares the foundation for understanding the topic of 

technology integration. Schema theory provides the underlying theory of conceptual 

knowledge, or how teachers think about technology integration. Through schema theory, the 

processes needed to organize a body of knowledge in any domain were described. 

Characteristics of experts exemplify what a highly developed organization of knowledge 

should look like in actual practice. Expertise, as well as how expertise is defined in social 

studies pedagogy described how these characteristics should look in a particular context. 

Since expert teaching most obviously characterizes itself in a teacher�s instructional design, 

this literature, as well as the learning theories that serve as its basis was examined. Finally, a 

staff development model illustrated how current experts view the practice of technology 

integration in social studies.  

Findings from this study have important implications for teachers in the area of 

training and implementation of technology integration. First, cognitive factors do affect a 

teacher�s ability to integrate technology. Second, based on the differences between the novice 

and expert groups of teachers, findings may suggest better strategies when training novice 

teachers in the integration of technology. Third, for any teacher to attain a level of expertise 

he or she must have a sufficient depth of knowledge in the domain. Fourth, training materials 

should be organized in ways that lead to a comprehensive network of interrelated concepts 

and procedures. For technology integration, this would include knowledge of pedagogy, 
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curriculum, instructional design, technology, and technology integration. Fifth, training 

should be situated in a real context and include a variety of methods and strategies depending 

on the levels or stages of pedagogy, curriculum, instructional design, technology, and 

technology integration. Sixth, if teachers are not adequately prepared with the knowledge and 

skills of technology integration, they should not be expected to use technology in subject area 

constructivist activities. Seventh, time for teachers and students must be provided for 

deliberate practice and reflection if learning is to become meaningful and practical. Eighth, 

the thinking of teachers can provide valuable insight into what the real practice of technology 

integration should look like. Finally, if proven effective in accurately representing conceptual 

knowledge, the network scaling techniques used in this study may have further application in 

other areas of educational assessment. 

This study will combine quantitative and qualitative measures in descriptive and 

correlational research designs. Chapter 3 discusses the methods, collection of data, and 

analyses of data sampling procedures, instruments of measurement, and research hypotheses. 

Of particular interest in the next chapter is the discussion on Pathfinder Network Scaling 

techniques to be used in analysis of the data collected from the conceptual knowledge of 

teachers. 
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Chapter 3 

METHODOLOGY 

 

The purpose of this research was to investigate the conceptual knowledge of 

technology integration in middle school social studies teachers. Statistics tell us that a 

majority of teachers are not integrating technology in their classroom instruction (Anderson 

& Ronnkvist, 1999; Becker, 1998; CEO Forum, 2001; Cuban, 2000; Liu et al., 1998; Roblyer 

& Edwards, 2000; U.S. Department of Education, 1999). This reluctance has been studied 

from many perspectives but rarely from the view of teachers� cognitive processes. Several 

cognitive processes important for successful learning or the attainment of expertise in a 

particular domain are the acquisition of a large domain of knowledge and the ability to 

efficiently organize that knowledge (Alexander, 1992; Bransford et al., 2000). These 

processes are essential in forming links between existing and new knowledge and for 

transferring this knowledge from one context to another. Research indicates that experts 

more efficiently organize their knowledge in meaningful chunks, quickly recognize patterns 

of information, and easily retrieve related chunks and procedures when needed (Chi et al., 

1981; Hardiman, Dufresne, & Mestre, 1989; Hinsley et al., 1977; Shulman 1986; Simon & 

Chase, 1973). Experts also tend to exhibit greater degrees of group similarity than do novices 

in a particular domain. (Chi et al., 1981; Hinsley et al., 1977; Kellogg & Breen, 1990; 

Shulman 1986; Simon & Chase, 1973). Finding from this study may explain some of the 

ways that cognition affects teachers� ability to integrate technology and suggest instructional 

strategies that may be used during training in this area. 

The study included three distinct phases:  
 

! Phase 1: An extreme case volunteer sample of three experts established the gold 

standard or conceptualization of technology integration that would be used to 

compare the knowledge of all other participants. In addition, experts completed a 

self-report survey and demographic questionnaire.  
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! Phase 2: A non-random volunteer sample of 6-8th grade social studies teachers (n = 

94) completed surveys and a concept mapping exercise used to compare their 

knowledge with the gold standard created by Phase 1 experts. The top and bottom 

third of scores in the Phase 2 participants were assigned to two distinct samples, 

experts (n = 31) and novices (n = 31). These two extreme case non-random 

samples were used to compare the characteristics of the two groups with one 

another and with the gold standard. 

 

! Phase 3: Three expert teachers, an extreme case non-random sample taken from 

participants in the expert group of Phase 2 were observed and interviewed during 

classroom instruction. 

 

This chapter describes the research design used in the study and presents the 

methodology employed which includes the target population, sampling and sampling 

procedures, instruments of measurement, data collection, statistical analysis, research 

hypotheses, and implementation procedures. 

 

Research Design 

This study employed both quantitative and qualitative measures with descriptive and 

correlational research designs. Quantitative measures were used to operationally define and 

objectively measure the technology integration conceptual knowledge of teachers. As 

described by Gall, Borg, and Gall (1996), the purpose of a correlational design is to discover 

the degree and direction of relationships between variables. In a single study, the 

correlational design permits the examination of a large number of variables either singly or in 

combination. This study attempted to discover relationships in the following areas:  

! Among the concepts that comprise expert teachers� knowledge as measured by 

network scaling techniques, commonly called the gold standard;  

! Among the concepts that comprise novice teachers� knowledge as measured by 

network scaling techniques;  
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! Between teachers’ knowledge as measured by an established instrument of 

technology integration (TTI) and network scaling techniques; 

! Among other variables (e.g., hours of training) and measures derived from network 

scaling techniques;  

! Between novice and expert groups on measures derived from an established 

instrument of technology integration (TTI) and network scaling techniques. 

 

Gall et al. (1996) also described the descriptive research design as “a type of 

quantitative research that involves making careful descriptions of educational phenomena” 

(p. 373). In this study, descriptions were made of teachers’ conceptual knowledge; factors 

other than cognitive measures that may have had an effect on the technology integration 

expertise of teachers, and instructional design principles that characterized the classroom 

practice of expert teachers as measured by observation and interviews.  

The statistical part of this study involved the measurement and comparison of 

technology integration expertise in individuals. First, levels of expertise were captured 

through card sorting and concept mapping procedures and identified through a Pearson 

correlation, referred to as a similarity index in network scaling techniques. Second, a Pearson 

correlation identified the relationship between measures of self-reported technology ability 

(TTI) and similarity indices. Third, multiple regression allowed the analysis of factors other 

than cognition that affected teachers’ ability to integrate technology. Finally, multiple 

analysis of variance provided the mean scores on the TTI, network scaling similarity indices, 

and number of common links and was used to identify whether there were significant 

differences between expert and novice groups on these two measures. The descriptive part of 

the study involved characterizing samples’ average scores, variability of scores, and to 

indicate the frequency of data on several demographic factors. 

The qualitative component of this research involved observations and interviews in 

two phases. In Phase 1, expert teachers were observed while establishing the gold standard 

and interviewed afterwards. In Phase 3, classroom observations and interviews were 

conducted with three expert teachers.  



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 82 

 
 

 

Each of the three phases of the study required different sampling procedures and 

samples, data collection techniques, implementation procedures, and data analysis. After a 

general discussion of some of these areas, each phase will be discussed in more detail in this 

chapter in the section, Implementation Procedures. 

 

Target Population 

 Gall et al. (1996) described the target population as “…the population (typically very 

large and geographically dispersed) that is represented by the experimentally accessible 

population (usually local and relatively small)” (p. 772). The target population for this study 

consists of social studies teachers throughout the United States who teach 6-8th grades with 

similar curricula in each grade as those taught in North Carolina. Participants and sampling 

procedures will be discussed separately in forthcoming sections that describe each phase of 

the study. 

 

Instruments of Measurement 

Four instruments were used to collect data in this study: Teaching with Technology 

Instrument [TTI] (Atkins & Vasu, 2000) (see Appendix A), Use of Technology Survey [UTS] 

(see Appendix B), Observational Design Notes (see Appendix C), and Technology 

Integration Instructional Design Evaluation [TIDE] (see Appendix D). 

 

Teaching with Technology Instrument 

Validated by Atkins and Vasu (2000), the TTI self-report measure was developed to 

assess training needs in technology for teachers. The instrument provided data on teachers’ 

knowledge, understanding, and use of technology in the classroom related to basic computer 

competencies recommended by the International Society for Technology in Education. 

Originally, the TTI was designed with 46 dichotomous choice (yes/no) questions but to 

provide more variability among levels of expertise, the 86 questions were given four levels of 

measurement to indicate how individuals rated the level at which they possessed the skills  

(1 = not at all, 2 = minimally, 3 = confidently, 4 = able to teach others). Total scores for an 

individual ranged from 0 to 344. The data is considered interval for data analysis. The 
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instrument was used to compare the self-reported expertise of participants and to examine if 

this measure correlated with the measure of expertise as measured by the network scaling 

similarity index. Cronbach�s alpha (.9462) was used to establish reliability of the TTI.  

Different levels of self-reported measures would range from 86 to 344. It is assumed 

that experts would rate themselves in the highest level of ratings on most skills. TTI scales 

are listed in Table 2. 

 

Table 2 

Range of Scores on the TTI 

Scale 
Description  

of rating 
Range of scores 
for each scale 

1 Not at all 0 - 86 
2 Minimal 87 - 172 
3 Confident 173 - 258 
4 Able to teach others 259 - 344 

 

 

Use of Technology Survey 

The questionnaire, Use of Technology Survey designed by Atkins and Vasu (2000) 

was used to collect data on various variables that were believed to affect technology 

integration other than teachers� cognitive processes. With permission from the authors, the 

original instrument was revised for this study to reflect information related to social studies 

and to update the technologies used in the classroom. The categories assigned for each 

demographic variable and its associated level of measurement are as follows: (1) Name of 

school, nominal (2) Age, ordinal: 20-29, 30-39, 40-49, 50-59, and 60 or older; (3) Gender, 

nominal: female or male; (4) Race, nominal: White, Black (African American), Native 

American, Hispanic, Asian, and Other; (5) All areas of teaching licensure, nominal; (6) 

number of years teaching social studies, ordinal; (7) hours of technology training received in 

the past year, ordinal: none, 10 or less, 11-20, 21-30, and 31 or more; (8) self-perception of 

novice/expert, nominal: nonuser, novice, intermediate, experienced, expert; (9) extent of 

student use of technology, nominal: daily, weekly, monthly, quarterly, once or twice a year, 

never; and (10) type of technology students most often used, nominal: spreadsheets, 

database, word processing, published software, multimedia, internet, web design, geographic 
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information systems, desktop publishing, video editing and/or image manipulation, and 

other; (11) type of technology students used second most often, nominal: spreadsheets, 

database, word processing, published software, multimedia, internet, web design, geographic 

information systems, desktop publishing, video editing and/or image manipulation, and other. 

Teachers were also asked to report any other problems associated with using technology in 

class. Used in a study conducted by Atkins and Vasu (2000), the variables of age and number 

of hours of technology training were found to have a significant positive relationship with the 

TTI.  

 

Instructional Design Observation Notes 

 The instrument, Instructional Design Observation Notes was created by the 

researcher for use during the observation of experts in Phase 3. Elements included in the 

three stages of Smith and Ragan�s (1999) instructional design model, analysis, strategy 

development, and evaluation were the focus of the observations and served as a guide in 

designing the instrument. Its purpose was to direct the researcher to instructional design 

elements to be examined during observations.   

 

Technology Integration Instructional Design Evaluation (TIDE) 

The TIDE instrument was used to rate the evidence found during observations, audio 

taped interviews, lesson plans, and other accompanying materials. The researcher designed 

this instrument because an appropriate form of measurement could not be found for the 

purposes of this study. Using the Smith and Ragan ID model (1999) as a framework for 

identifying instructional design elements that characterize expert teaching, some elements 

were slightly revised or additional ones included to reflect those items deemed most relevant 

to technology integration. Revisions were based on elements found in models of technology 

integration described in previous chapters and in the advanced program standards proposed 

by International Society of Technology in Education for Educational Computing and 

Technology Leadership (ISTE, 2003). The Smith and Ragan model comprises three main 

phases, analysis, strategy, and evaluation. Each of these phases was weighted almost equally. 

Analysis received 33% of a participant�s score, strategy received 34% of the score, and 
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evaluation received 33% of the score. Because strategy development comprises three 

different types of strategies, organizational, delivery, and management, each of these also 

was weighted almost equally (organizational, 12%; delivery, 11%; and management, 11%).  

The instrument was used for two purposes. The first was to determine the level of 

evidence found in a teacher�s instruction that adhered to principles of instructional design. 

Because this instrument has not been investigated for validity or reliability, participants were 

rated and given a percentage score but this information was only used to state a range of 

evidence that was found. Levels of evidence are less than adequate, adequate, and more than 

adequate. The second was to provide a measure of similarity between two observers in 

interpretations of the collected evidence. After the researcher wrote interpretations of 

evidence, rater 2 read the summaries and suggested differences in interpretation. Table 3 

shows the ranges of scores on the TIDE.  

 

Table 3 

Ranges of Scores on the TIDE 
Amount of Evidence 
Observed 

Range of Scores 

Less than adequate  00.00  � 33.32 

Adequate 33.33  � 66.65 

More than adequate 66.66 � 100.00 

 

  

Data Collection Methods 

In this study, several methods were used to collect data. Knowledge acquisition (KA) 

techniques were used to collect the major concepts thought by experts to be most descriptive 

of technology integration and concept mapping was used to collect the organization of these 

concepts in all other participants.  

KA methods, techniques used to discover the organization in an expert�s domain 

knowledge (Gammack, 1987) were used to elicit and structure experts� knowledge of 

technology integration in this study. These techniques require the identification of a set of 

related concepts that describe a domain of knowledge (Jonassen et al., 1993). Conceptual 
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analysis, the basis for KA provides the techniques for analyzing concepts and their implicit 

relationships in a given subject (Sowa, 1992). The process of KA progresses in three discrete 

stages: (1) concept elicitation, (2) structure elicitation, and (3) structure representation 

(Cheatham, 2002; Converse & Kahler, 1992). These methods are based on the assumptions 

that semantic distance can be represented in terms of geometric space and that concepts 

depicted spatially are differentially related. Using techniques such as concept listing or 

brainstorming, concepts pertinent to a domain of knowledge are elicited from experts 

(Jonassen et al., 1993). Experts then structure or group the concepts in some meaningful 

manner. When two concepts or groups of concepts are linked together, the link is referred to 

as a semantic relationship and these provide the relative semantic proximity of concepts that 

can be statistically analyzed. Analysis of structured concepts can indicate knowledge deficits, 

characteristics of categorization, and valuable information that can be helpful in conveying 

relationships among concepts to other learners.   

Card sorting was the first technique used in this study to structure experts� concepts 

of technology integration. This technique provides information about how the statements are 

related to each other (Trochim, 2003b). Participants in Phase 1 of this study brainstormed 

words or phrases thought to be most descriptive of a domain and each of the words or 

phrases were printed on separate 4x6 index cards (see Appendix E for Expert Card Sorting 

Instructions). Participants were instructed to sort the cards into piles in a way that made sense 

to them. The only restriction in this procedure was that each statement could only be placed 

in one pile (i.e., an item cannot be placed in two piles simultaneously). In addition, 

participants were told that some items may be sorted by themselves. Except for these 

conditions, the group could pile the cards in any way that made sense to them. The entire 

procedure was completed without any further instructions as to the type of meaning or 

organizational scheme imposed upon the concepts. Questions were asked only for 

clarification or to gain understanding of the relationships between concepts. After completion 

of the card sorting procedure, participants were asked what each pile represented and to 

identify any relationships they saw between concepts. 

 A second technique, concept mapping was used to acquire the structure of the 

concepts for participants in Phase 2 and to compare their structure with that of the experts 
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(see Appendix F for Concept Mapping Instructions and Appendix G for Sample Concept 

Map). This technique was used as a more practical method of collecting the structure of 

concepts from a larger sample of participants and from a wider geographical area. Concept 

mapping is comparable to card sorting in that words or phrases are listed and then sorted into 

groups according to similarity of meaning. However, they are dissimilar in that concept 

mapping is completed by sorting given concepts rather than by brainstorming a list of 

concepts and then sorting them into groups. As concept mapping was used in this study, 

participants were provided the concept list (see Appendix H for Concept List) established by 

experts, asked to draw as many circles as needed on paper, and to write the terms with 

similar meaning in different circles (see Appendix I for Participant Concept Map).  

 

Card Sorting 

Information and Design (2003), a usability consulting firm tells us that “Card Sorting 

is a technique for exploring how people group items, so that you can develop structures that 

maximize the probability of users being able to find items” (¶ 1). This technique is widely 

used for defining web site structures. The UsabilityNet (2003), a project funded by the 

European Union to promote web usability described card sorting. 

This is a method for discovering the latent structure in an unsorted list of 
statements or ideas. The investigator writes each statement on a small index 
card and requests six or more informants to sort these cards into groups or 
clusters, working on their own. The results of the individual sorts are then 
combined and if necessary analysed [sic] statistically. If the informants are 
representative of the user population for whom the application is being 
designed, then the result will reflect the structure in which the users expect the 
ideas or concepts should be presented. (¶ 1)  
 
An accepted variation on the basic technique is to have people collaborate in 

grouping the items. Jonassen et al. (1993) described the card sorting technique as a method 

for identifying how a learner or learners organize information in memory. This technique has 

been tried using problems in physics, mathematics, and computing (Gammack, 1987). In a 

study conducted by Stein, Baxter, and Leinhardt (1990), the card sorting technique was found 

to be a useful tool in assessing a mathematics instructor’s structural knowledge. Card sorting 

has been found to be effective in capturing conceptual as well as procedural knowledge. 
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Cheatham (2002) found that card sorting was the most proficient method for capturing both 

types information. She also found that this technique had greater predictive validity than 

other methods for concept elicitation. Converse and Cheatham (1997) found that while the 

declarative and procedural knowledge distinction is important, it is almost impossible to 

separate the two once it has been compiled into structural knowledge, as is so often seen in 

experts. Since the task of teaching and technology integration involves conceptual as well as 

procedural knowledge, the card sorting technique was determined most appropriate for use in 

this study.  

Card sorts completed by experts have been found to reflect more differentiated 

organizational structures than those of novices (Stein et al., 1990). The advantages of card 

sorting are that it is a well-structured task that can be easily completed by most participants, 

it can be used to identify the organization of knowledge in a content area as well as 

deficiencies in this knowledge, and people usually find this procedure easy and natural 

because they can complete the task in a less formal atmosphere than in many other 

experiments (Gammack, 1987, Jonassen et al., 1993). The disadvantages of card sorting 

procedures are that sometimes these tasks are restrictive if a concept is only allowed in one 

group. This procedure also limits participants to the concepts chosen by experts so it is 

therefore, a limited “picture” of a participant’s cognitive structure (Jonassen et al., 1993, p. 

51). This is in contrast to other KA techniques such as free word association in which 

participants can include any concepts from memory. Card sorting, employed in this study by 

experts in Phase 1, was used to establish the gold standard or list of concepts thought most 

descriptive of technology integration. Concept mapping was used to elicit the organization of 

knowledge in Phase 2 participants.  

 

Concept Mapping 

According to Novak (2003), “…concept maps are tools for organizing and 

representing knowledge. They include concepts, usually enclosed in circles or boxes of some 

type, and relationships between concepts or propositions, indicated by a connecting line 

between two concepts” (¶ 1). Trochim (2003a) developed a methodology called concept 

mapping which he described as “… a structured process, focused on a topic or construct of 
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interest, involving input from one or more participants, that produces an interpretable 

pictorial view (concept map) of their ideas and concepts and how these are interrelated� (¶ 2). 

To construct the map, ideas are first described or generated and the interrelationships 

between them articulated, analyzed, and mapped into visual representations or clusters 

(Trochim, 2003b). Participants interpret clusters of concepts and the final named cluster map 

constitutes the conceptual framework and the basic result of the concept mapping process. 

Even though Trochim�s method sometimes uses card sorting to group concepts, he suggests 

that other methods such free-hand or drawing were methods just as useful for developing a 

conceptual framework. This study employed the free-hand method of concept mapping as 

participants were given a list of concepts and asked to create their own concept map. 

Trochim (2003c) examined the reliability and validity of concept mapping and the 

complexity of determining these in concept mapping. While he states that his process 

provides an accurate representation of what people are thinking (i.e., reliability and validity), 

Trochim admits that the reliability and validity of concept mapping needs further research. 

According to Trochim, ���reliability� should be understood to mean the degree to which a 

map is �repeatable�� (2003c, see section �Reliability and Validity of Concept Mapping�). 

Validity is meant to refer to the degree to which a map accurately reflects reality. The 

problem lies in that reliability could mean the overall replicability (e.g., similarity across 

maps) or the reliability of a specific step in the process of concept mapping such as in 

brainstorming, sorting, rating of concepts, or cluster labeling. One could look at the degree to 

which the same individual or group gets similar results on multiple occasions or the degree to 

which several equivalent groups (i.e., randomly assigned) independently produce similar 

results. Since there are numerous factors that could affect the reliability of concept mapping, 

Trochim suggests that we can get a rough indication of reliability by visually examining 

maps from similar populations on similar topics. Even though no single estimate of the 

reliability of this complex multi-step process is possible, studies have indicated some 

significant consistency in using concept mapping. 

Trochim, Cook, and Setze, (1994), used concept mapping to develop a conceptual 

framework of staff's views of a supported employment program for persons with severe 

mental illness. An estimator, analogous to an average inter-item correlation for the sort data 
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was computed by looking at the average interrelationships among the sorts of the 

participants. This was accomplished by computing the contingency coefficient for all pairs of 

sorts. For the thirteen participants who sorted data (two of which were excluded from the 

final map analysis), there were 78 pairs ([13 x 12] / 2) for which the contingency coefficient 

could be estimated. The resulting coefficients ranged from .62 to .95, with an average of .85. 

All coefficients were statistically significant with p < .01 as determined by a chi-square test. 

This indicated considerable consistency among the sorters.  

By estimating a coefficient analogous to a split-half reliability, assessment was made 

of the reliability of the analysis (Trochim et al.,1994). Eleven participants were randomly 

divided into two groups. Separate similarity matrices were constructed for each random 

group, and separate multidimensional configurations were computed. The correlation 

between the two halves was estimated and the Spearman-Brown correction was applied to 

estimate reliability. The reliability estimate for the similarity matrices was .79 (df = 4,559, p 

< .001) and the reliability estimate for the final multidimensional configuration was .56 (df = 

4,559, p < .001). Even with an extremely small number of participant sorts aggregated, there 

was a clear statistical consistency in the results.  

Trochim (2003c) suggested that it would be possible to examine validity of hand 

drawn maps and concept maps by looking at whether concept maps confirm theoretically 

expected differences. If it is known how two groups should differ in their conceptualizations, 

then a comparison of their concept maps could help to confirm or deny expectations. In this 

study, it was expected that novice and expert groups would differ considerably in their 

conceptualizations of technology integration. This would be evident by the variability in 

correlations between the participants’ similarity indices and the gold standard, correlations 

being an indication of how highly organized the domain is in an individual. Following the 

acquisition of concepts, statistical analyses were performed on the concepts grouped in the 

card sort of experts and then on concepts grouped by participants in Phase 2 through a 

concept mapping exercises.  
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Statistical Analysis Methods 

KA techniques provide information about the structure and interrelationships among 

concepts stored in long-term memory. Techniques for analyzing cognitive structure are based 

on the assumptions that human memory is organized semantically or according to meaningful 

relationships and that similarity data can provide a representation of the organization of 

concepts in human memory. Data taken from the card sorting and concept mapping exercises 

were converted into a similarity matrix, which forms the input for statistical analysis. 

A similarity matrix has as many rows and columns as there are words or phrases in a 

concept list. The diagonal elements show an item's similarity to itself or in the case of this 

study, whether the concepts were related or placed in the same group. The top half of the 

matrix is the mirror image of the bottom half. Each of the values in the matrices for this study 

are either zeros or ones. A �1� indicates that the statements for that row and column were 

placed together in a pile while a �0� indicates that they were not. The similarity matrix would 

be considered the structure of the conceptual domain because it provides information about 

how participants grouped the concepts. Raw data from the similarity matrix are typically 

entered into a computer program that computes the similarities among all pairs of concepts 

through the use of scaling techniques. This computation indicates the similarity of 

participants� concept maps. Based on the assumption that experts� conceptual knowledge will 

more closely resemble other experts, Phase 2 maps of teachers designated as experts should 

have groupings more alike (i.e., a larger amount of the same pairs of concepts) than those of 

novices and therefore, larger similarity indices. The Pathfinder (Interlink, 1994) program, 

PCKnot was used to analyze data collected from the KA techniques in this study. A sample 

similarity matrix is illustrated in Figure 2 for a participant who sorted ten statements into six 

piles. 

 

 

 

 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 92 

 
 

 

 

Figure 2.  Similarity matrix resulting from ten sorted cards. 

 

Pathfinder Statistical Analysis 

Pathfinder software (Interlink, 1994), based on the Pathfinder network scaling 

algorithm, was developed to model semantic memory in humans and to provide a paradigm 

for scaling similarity data (Schvaneveldt, Dearholt, & Durso, 1989). The software package is 

a set of programs; each used depending on the particular task. For example one program, 

Rate is used to rate concepts of a participant and then another program, PCKnot is used to 

statistically analyze the concepts within one or many networks.  

Pathfinder techniques have been used and validated in a variety of disciplines 

including social and psychological sciences, human-computer interaction, information 

sciences, and statistical analysis (Schvaneveldt, 1990). Most importantly for this study, 

Pathfinder scaling techniques have provided an alternative assessment for empirically 

measuring an individual�s organization of learned material (Goldsmith & Johnson, 1990). 

Through their study, Goldsmith and Johnson investigated the feasibility of using semantic 

networking to assess classroom learning in a college course on psychological research 

techniques. To assess the effects of classroom learning on cognitive structure required some 

means of objectively comparing a student�s conceptual representation with an expert, 

someone who was assumed to reflect a desired organization of the domain�s concepts. The 

student�s structural knowledge was compared to the instructor�s representation of the same 
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concepts. Findings indicated that Pathfinder scaling techniques provided a valid measure of 

an individual�s knowledge structure and that they were better predictors of domain 

performance than other network models. The study demonstrated that it was possible to 

discriminate among students within a level of expertise and still describe smaller differences 

of performance along a quantitative continuum. Other studies have validated the use of 

Pathfinder in assessing learning in elementary mathematics (Gomez, Hadfield, & Housner, 

1996), in physical education teaching methodology courses (Housner, Gomez, & Griffey, 

1993), and in pulmonary physiology (McGaghie, Boerger, McCrimmon, & Ravitch, 1996). 

Pathfinder procedures link concepts into paths such that the links can represent the 

strongest association between two concepts (Cooke & Schvaneveldt, 1988). Other scaling 

techniques have been used to analyze similarity matrices but for many domains of knowledge 

these present problems. Multidimensional scaling techniques are limited to symmetrical data, 

or concepts that are linearly related and hierarchical clustering techniques are limited to 

class-inclusion structures, or concepts that are related by position. Pathfinder scaling 

techniques were developed to eliminate the limitations of other network models (Dearholt & 

Schvaneveldt, 1990). Similarity matrices in Pathfinder may be symmetrical or asymmetrical 

unlike dimensional representations (Jonassen et al., 1993). Measures of distances, 

relatedness, or similarity ratings between pairs of concepts in a target domain are required as 

input by Pathfinder (Schvaneveldt, 1990). While the program can represent the full range of 

concepts and links, it is most often used to reduce the links to the strongest associations, thus 

making interpretation easier.  

The result of this procedure is a network called a PFnet, either in the form of a 

directed graph (symmetrical similarities or distances) or an undirected graph 

(nonsymmetrical). A number of psychological and design studies have compared PFnets with 

other scaling techniques and found that they provide a useful tool for revealing conceptual 

structure and in correctly classifying experts and novices (Cook et al., 1986; Goldsmith & 

Johnson, 1990; Schvaneveldt, 1990; Schvaneveldt et al., 1989). In PFnets, a concept is 

represented as a node in the network and lines between the nodes represent their 

relationships.  
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Pathfinder�s calculation of similarity, or similarity index is the main method for 

assessing two or more PFnets (Schvaneveldt, 1990). This index examines the degree to 

which the same concept (represented by a node) in several PFnets is surrounded by similar 

neighboring concepts. Pathfinder compares each concept in two networks then averages the 

results across the nodes to compute an overall index of similarity. Similarity is the number of 

links in common divided by the number of links that are in either network (similarity = 

common links / (total links � common links). Two identical networks would yield a 

similarity of one and two networks that share no links would yield a similarity of zero. The 

measure is the proportion of all links in either network that are in both networks. The result 

of Pathfinder analysis is a similarity index, a statistical measure in the form of a Pearson 

Product-Moment correlation. Pathfinder also provides other statistical information about the 

similarity (Interlink, Inc., 1994). Table 4 summarizes the types of Pathfinder analyses. 

 

Table 4 

Pathfinder Statistical Analyses 
Statistic Description 
Point Prob Probability that the two networks would share the given number 

of links by chance. 
Tail Prob Probability that the two networks would share the given number 

of links or more by chance. This can be used as a statistical test 
of the similarity of two networks. 

Expected Values These values are given for both the number of common links and 
for similarity. These values reflect how much more (or less) 
similar two networks are than would be expected by chance. 

 

Pathfinder similarities can be computed on different levels of the networks. Levels 

are (1) a concept and its features within a single participant�s network; (2) multiple concepts 

within a participant�s network; (3) networks among different participants; (4) and networks 

among expert and novice groups. Figure 3 illustrates the different levels of similarity. 
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Concept 2 

Concept 1 
Concept 3

Features 

Network 1 
Concept 2

Concept 3 

Concept 1

Network 2 

Similarity (1) 
between a concept 

and its features 

Similarity (2) 
among multiple 

concepts 

Similarity (3) among different networks 

* Similarity (4) among groups of networks, not shown 

 

Figure 3.   Levels of similarity in pathfinder networks. 

 

A number of these combinations were computed while comparing networks. First, the 

conceptual network of Phase 1 experts was analyzed and established as the gold standard 

(level 2). Second, the concept maps of 94 participants in Phase 2 were analyzed (level 2). 

Third, the network of each Phase 2 participant was correlated with the gold standard (level 

3). Finally, after expert and novice groups were established as the top and bottom third (n = 

31) of similarity indices in the sample of 94 participants, an average similarity was obtained 

for each group and the average correlated with the gold standard (level 4).  

The Pathfinder program, Rate is normally used when concepts are rated on a scale of 

1-9, with �1� indicating that concepts are not similar at all and �9� being that they are 

completely similar. This program was used to rate the concepts in this study with �1� being 

that the concepts were not in the same group and �9� indicating concepts that were related 

since they were grouped together. This produces a similarity matrix comprised of only the 

numbers, �1� and �9,� the exact opposite result described earlier of a matrix consisting of �1� 

(two concepts grouped together) and �0� (two concepts not grouped together). When the data 

are analyzed on a matrix consisting only of �1� and �9,� a negative coherence score is 

produced. Changing all �1s� to �0s� and all �9s� to �1s� in the matrix prior to analysis could 

solve this problem. However, this is not necessary because when the negative scores for two 

networks are analyzed for similarity, a positive similarity index is still produced. None of the 

numbers in the matrices were changed for this study.  
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While experimenting with the software, the Rate program was used to record raw data 

for 11 networks but this was found not to be the most efficient method of recording data that 

simply needed to be placed in a proximity matrix. Raw data were entered into a spreadsheet 

and saved as individual text files producing a proximity matrix for each participant. This was 

found to be a more efficient method of creating proximity matrices and of checking the data 

for accuracy. Even though the raw data could have been recorded with �1s� and �0s� as 

needed, because the data for the first 11 networks was recorded as �1s� and �9s,� a decision 

was made to maintain this method throughout data input. Inputting data was a very time 

consuming process because each of the 94 participants had 1175 pairs of concepts to be 

recorded. After data input was completed, the 94 proximity matrices were analyzed using the 

PCKnot program. 

The purpose of this study was not to examine all possible links in each network but to 

find only the proportion of concepts grouped alike in two networks. Based on a phone 

conversation with Dr. Roger Schvaneveldt2 of Arizona State University, East, one of the  

application designers of Pathfinder software, it was suggested that proximity parameters were 

changed since this study was only concerned with whether or not concepts were grouped 

together rather than being rated on a scale of 1-9. (personal communication, November 25, 

2003). The program�s default limits on proximities are set at a minimum = 0.0 and a 

maximum = infinity. In this study, because all numbers in each matrices were only �1� or 

�9,� limits on proximities for making PFnets were changed from minimum = 8 and 

maximum = 9. This reduced the number of links within a network to a manageable number, 

as opposed to having an infinite number of links. In a network of 49 concepts where each 

concept can be linked to all other concepts, the results would be 1175 links. If the minimum 

and maximum limits are changed to 8 and 9, the software will only analyze those concepts 

that are grouped together and as a result; the number of links will be changed considerably to 

less than 200-400 in most networks of this size. Figure 4 illustrates a PFnet with all possible 

links.  

                                                 
2 At the time of the conversation, Dr. Schvaneveldt had not read this paper nor had any background knowledge of the study. 

Therefore, his suggestions were in no way an endorsement or approval of this work in detail. 
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Figure 4. PFnet with 49 nodes and all possible links displayed. 

 

A Pfnet reduced only to those concepts grouped together (i.e., concepts rated �9�) 

becomes a very close visual representation of the actual network. Figure 5 illustrates this 

change in proximity limits and the resulting 112 links. 

 
 

Figure 5. PFnet with 49 nodes and 112 links displayed. 
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The main goal in this study was to discover how similar are the sorts of participants 

or how many items were treated in the same way in two networks. By comparing only the 

grouped concepts that are common to two networks, an index of similarity is obtained. 

 

SAS Statistical Analysis 

Individual Analysis 

The Statistical Analysis System (SAS) software (Version 8.02) was used to run 

stepwise regression analysis on other variables that may affect teachers� ability to integrate 

technology other than cognitive factors as measured by the similarity index (i.e., dependent 

variable). Independent variables included hours of staff development received in the past 

year, self-perception of novice/expertise, extent students are allowed to use technology, and 

type of technology most often used by students. Due to a small sample size (n = 94), the 

variable, second most often type of technology students used was eliminated from analysis. 

Correlations were calculated between TTI scores and similarity indices to discover if there 

was a relationship between the two measures. For all participants, the average scores, 

variability of scores, and frequency of data were used to describe age, gender, race, number 

of years teaching, area of licensure, hours of staff development received in the past five 

years, self perception of novice/expert, extent technology is used in the classroom, type of 

technology most often used with students, and the type of technology used second most often 

with students. 

 

Expert and Novice Group Analysis 

For each group (n = 31), stepwise regression analysis was used to determine if 

training affected the similarity index. Correlations also were calculated between TTI scores 

and similarity indices for participants in each group. Multiple analysis of variance was used 

to determine whether there were significant differences between the expert and novice groups 

on the TTI scores, similarity indices, and number of common links. For participants in each 

group, average scores, variability of scores, and frequency of data were also calculated. 
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Implementation Procedures 

Three distinct phases comprised this study. Each of the three phases required different 

sampling procedures and samples, implementation procedures, data collection techniques, 

and data analysis. In Phase 1, expert teachers established the gold standard of technology 

integration through KA methods. This gold standard, or conceptual structure described 

technology integration and its Pathfinder measure served as a basis of similarity comparison 

among all other participants. In Phase 2, data were collected from a large sample of teachers 

using a concept mapping exercise. This exercise required teachers to organize in a 

meaningful manner the concepts established by the experts in Phase 1. Teachers in this phase 

were not provided the organizational structure of concepts from Phase 1 but only a list of 

concepts. After each participant�s network of concepts was analyzed, it was compared to the 

gold standard resulting in a similarity index. Based on the Pathfinder similarity indices, those 

participants from Phase 2 in the highest and lowest third of scores were designated as the 

expert (n = 31) and novice groups (n = 31) respectively.  Further analyses were calculated 

within groups. In Phase 3 of the study, the classroom practices of three teachers were 

examined qualitatively through observation and interviews. 

 

Phase 1 

The purpose of Phase 1 was to identify an extreme case non-random sample of expert 

teachers who could establish the gold standard of technology integration. According to Gall 

et al. (1996), an extreme case sample allows a focus on the uniqueness of individuals that can 

provide an understanding of the more typical cases. Expert teachers in middle school social 

studies who integrate technology would be considered highly exceptional since so few 

teachers in any content areas use technology to a large degree. This type of sample was 

necessary since one of the purposes of this study was to examine expertise.  

According to research, the number of years teaching should increase teaching 

expertise in that teachers who have been teaching longer have acquired a larger organization 

of knowledge in their content area. Research in the area of teaching expertise has shown that 

expert teachers possess an efficient organization of knowledge, have specialized competence 

in their field, are able to monitor their own thinking through metacognitive strategies, have 
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capabilities that are learned primarily through years of experience, as opposed to formal 

instruction, and have a sophisticated knowledge base which is the primary determinant of 

expertise and not superior thinking skills or strategies. (Carter et al., 1987; Chi et al., 1981; 

Dunn & Taylor, 1990; Hinsley et al., 1977; Wineburg, 1991). In the area of social studies 

teaching, Shulman (1987) also agreed that teaching expertise depended on the attainment and 

organization of knowledge.  

Experts in Phase 1 were determined by the fact that they either held state 

certifications both in social studies and technology or had a comparable number of years of 

experience in both fields. A sampling frame was obtained from a North Carolina educational 

agency, Department of Public Instruction [NCDPI] of teachers in the state who were certified 

in both social studies and technology and who were currently employed in NC schools. On 

this list, six of the teachers were listed as being in the middle school area and of these, only 

two had taught middle school social studies. Four teachers had either taught high school 

social studies or some other subject area and were not qualified. The two qualified teachers 

were contacted by email and asked to participate in the study. Only one of those teachers was 

willing to participate in the study. 

As other avenues to solicit participants, advertisements were placed on the National 

Council for the Social Studies online Databank discussion forum (NCSS, 2003), National 

Council for the Social Studies technology listserv, and on a local listserv, Middle Educators 

Global Activities (MEGA, 2003) (See Appendices J & K for advertisements). MEGA was 

developed to partner middle grades teachers with North Carolina State University�s College 

of Education with the aim of helping teachers use technology in the classroom. From the 

MEGA listserv, two responses were received. One of those teachers was certified in the state 

of NC in both social studies and technology but had not appeared on the NCDPI list. The 

other teacher worked at a local private middle school as a fulltime technology specialist but 

held no certifications in either area. However, his years of experience in the social studies 

classroom and in technology qualified him as an expert participant. 

These three teachers, one obtained from the NCDPI sampling frame and two from 

advertisements were selected as experts for Phase 1 of the study. Each teacher had taught 

social studies in either sixth, seventh, or eighth grades for a number of years (13, 18, and 22 
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years). By selecting expert teachers who were considered knowledgeable in the same content 

area, as determine by certification and/or experience and who taught in the same grade levels, 

the internal validity of the study was strengthened by ensuring that differences among these 

teachers was their ability or inability to use technology during instruction. It should also be 

noted that these teachers were not presently teaching in the social studies classroom but had 

moved into technology positions within their schools or districts. Each teacher indicated that 

the motivation to move out of the classroom and into fulltime technology positions had been 

their interest and use of technology during their years of classroom experience. 

A meeting was scheduled at North Carolina State University [NCSU] to conduct 

Phase 1 of the study with the three expert participants. A letter was mailed to each participant 

explaining the purpose of the study, time and place to meet on the NCSU campus, procedures 

they would follow in completing the study, assurance of confidentiality, and contact 

information (see Appendix L for cover letter). At the beginning of the meeting, the researcher 

explained the purpose of the study and the procedure to be completed. Participants were 

asked to sign an informed consent form (see Appendix M) and to complete the TTI and UTS 

instruments. The researcher read the instructions for the knowledge acquisition procedure 

and then observed as the teachers worked among themselves to complete the activity. The 

researcher answered questions only about procedures and only when necessary taking care 

not to influence the thinking of teachers in anyway. Teachers brainstormed and collaborated 

to establish a list of concepts and determine the organizational structure of these concepts 

that best described technology integration. These concepts were written on individual 4x6 

index cards and then moved around on a large sheet of white paper to show their 

organizational structure. The index cards were taped to the paper to preserve the data for 

analysis. After this procedure, teachers were emailed interview questions and their typed 

answers were returned by email (See Appendix N for Expert Interview Questions). The two-

hour session was videotaped. For participation in the study, teachers were served dinner and 

paid a stipend of $100 plus $.36 a mile travel. 

Pathfinder software was used to statistically analyze the data collected from the card 

sorting procedure to produce the gold standard Pearson correlation.  
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Phase 2 

A non-random volunteer cluster sample of 6-8th grade social studies teachers in the 

state of NC were selected to participate in Phase 2 of the study. To obtain the sample of 

teachers, county level superintendents in 30 counties were emailed to request permission to 

conduct research in their counties (see Appendix O). Of those requested, only 15 granted 

permission. Contacts were then made with county level contacts or principals at individual 

schools to ask permission and to request the name of a social studies teacher that could help 

collect data for the study (see Appendix P). An initial contact with these teachers was made 

through email correspondence and as soon as they provided the number of social studies 

teachers in their schools, packets were mailed to them with instructions on how to deliver and 

mail packets (see Appendix Q for Lead Teacher Cover Letter). Packets included the 

following: an introductory cover letter explaining the purpose of the study, procedures to 

follow in completing the study, assurance of confidentiality, and contact information (see 

Appendix R); a Participant Informed Consent form (see Appendix S); Concept Mapping 

Instructions; Sample Concept Map; Concept List; TTI; UTS; and two sheets of 11x17 paper. 

The lead teacher then mailed back all information in a pre-postage envelope provided them. 

A letter of appreciation along with a stipend of $10 per completed packet returned was paid 

to each lead teacher who assisted in delivering, checking, and mailing packets (see Appendix 

T for Lead Teacher Letter of Appreciation). Some teachers gave each participating teacher at 

their school the $10 stipend as an incentive to get the packets completed. 

Even though a non-random volunteer sample of 6-8th grade social studies teachers 

was needed for this phase of the study, to make the sample as random as possible and to 

achieve a large variation in characteristics within this group, permissions were asked of 

counties in all three geographical regions of the state. The counties in these regions included 

large variations in socioeconomic status; physical, cultural, and human characteristics; size of 

schools; numbers of students; availability of equipment; and school cultures. Figure 6 

illustrates the geographic area where county and school permissions were requested, county 

permissions were obtained, packets were mailed, and where completed packets were returned 

to the researcher. 
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Figure 6.  Area of participant solicitation. 

  

After all data were collected in Phase 2, Pathfinder software was used to compute 

similarity indices between each individual network and the gold standard. Expert and novice 

groups were identified as the top and bottom thirds respectively on the individual similarity 

indices. An average similarity index was calculated for each of the groups and each average 

was then correlated with the gold standard. These two extreme case non-random samples at 

defined points of variation were selected in order to examine the differences between novices 

and experts. Gall et al. (1996) suggest this type of sample when the researcher needs to 

develop insights into the characteristics of types of cases and variations that exist across 

those types.  

Using SAS software to analyze data on the 94 participants, first descriptive statistics 

characterized average scores, variability of scores, and indicated frequency of data on 

demographic factors as well as on TTI scores and similarity indices. Second, to determine if 

a relationship existed, TTI scores were correlated with similarity indices. Third, to test 

Hypothesis 1, stepwise regression was used to determine whether five independent variables 

affected teachers� ability to integrate technology as measured by the similarity index 

(dependent variable). Next, participants from the sample were selected based on their 

similarity indices to establish the expert and novice groups (n = 31). Again, descriptive 

statistics were used to characterize average scores, variability of scores, and to indicate 
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frequency of data on demographic factors as well as TTI scores and similarity indices for 

each group. Second, a correlation was used to determine if a relationship existed between 

TTI scores and similarity indices of each group. Third, to test Hypotheses 4 and 5, regression 

was used to determine if hours of staff development affected the similarity indices of the two 

group�s participants. Finally, MANOVA was computed to discover if there were differences 

in the means of the novice and expert groups on TTI scores, similarity indices, and number of 

common links.  

 

Phase 3 

 In the last phase of the study, an extreme case, non-random, volunteer sample of three 

teachers was selected from participants in Phase 2 who were in the expert group. An attempt 

was made to select participants based on specific criteria. First, the highest similarity index 

ranking was selected. Second, based on information provided on the UTS instrument, 

participants indicated whether they would participate further in the study. This eliminated 

many experts and of those willing to participate in Phase 3, attempts were made to select 

teachers in different counties to ensure sufficient variation. After contact was made with 

teachers in four counties, the three participants who were in the expert category and also 

agreed to participate in Phase 3 were located in the same school. This selection of experts 

was entirely coincidental and occurred only after two observations in other counties were 

cancelled.  

In this phase, observations and interviews were requested and through email, a time 

was scheduled with each of these teachers to observe a classroom lesson that integrated 

technology. Expert 1 was observed on one day and on a return visit to the school, the two 

other experts were observed on the same day. Interviews were conducted immediately after 

the lesson during the teachers� planning periods. Prior to the scheduled time, cover letters 

were sent to the teachers explaining the study, thanking them for participation, assuring 

confidentiality, and providing contact information (see Appendix U). Participants were asked 

to sign a Participant Informed Consent form (see Appendix V). Principals were sent 

student/parent informed consent forms to ask parents� permissions to observe and videotape a 

class in which their child participated. The form explained the purpose for the observation, 
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informed them that the lesson would be videotaped, and to ensure them confidentiality of 

their child (see Appendix W). Different techniques were used to collect data in Phase 3. On 

the day of observation, notes were recorded and the lesson videotaped. The researcher and 

another rater used the TIDE instrument to record whether and to what extent instructional 

design elements were characterized in teachers� lessons and to measure the similarity of 

ratings between two observers. Finally, interviews were conducted with each teacher and 

tape recorded (see Appendix X for Interview Questions).  

 

Concerns 

 The time associated with obtaining county permissions, contacting schools, soliciting 

teachers, and collecting data are worthy of mention in this type of study. County 

superintendents were first contacted via email in July 2003 resulting in very little response. 

In September 2003, requests were sent via email to additional counties as well as second 

requests to those contacted in July resulting in a much higher response rate. Third requests 

were sent in October 2003 with only one county responding who chose not to participate. 

From a total of 30 counties contacted, 15 counties granted permission, four counties 

responded that they chose not to participate, two counties required additional completion of 

forms to be submitted by mail, and 9 counties did not respond after several requests were 

made. After county permissions were received, principals were contacted at 107 schools. 41 

principals responded and packets were sent to teachers at 32 of those schools. Nine schools 

were not sent packets because contact with a lead teacher could not be made. Only 17 

schools returned packets. Many of the lead teachers who received packets emailed to say that 

their teachers did not have time to complete the study packets because of other 

responsibilities. Out of 294 packets mailed, 104 were returned and 10 of the concept maps 

were incomplete rendering the data unusable. A majority of the packets were returned over a 

two-month period between October and November 2003. Table 5 details the number of 

schools and packets distributed to teachers. 
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Table 5 

School Participationa 

County 

No. of 
schools 

contacted 

No. of 
school 

responsesb 

No. of 
schools to 

whom 
packets 

were sent 

No. of 
schools 

returning 
packets 

No. of 
packets sent 

No. of 
packets 
returned 

Alamancec 6 6 6 5 30 30 
Cabarrus 6 4 4 1 44 16 
Catawba 5 3 0 0 0 0 
Columbus 11 2 1 0 2 1 
Gaston 11 5 5 2 43 11 
Harnett 1 1 0 0 0 0 
Iredell 7 2 2 1 19 4 
Johnston 13 6 6 3 47 8 
Lenoir 4 0 0 0 0 0 
Moore 6 2 2 1 6 3 
Onslow 8 2 1 1 5 4 
Randolph 4 0 0 0 0 0 
Sampson 4 1 1 1 3 3 
Union 6 3 3 1 38 13 
WS Forsythe 15 4 1 1 2 1 
Totals 107 41 32 17 239 94 
aTable does  not include 10 packets with unusable data. bIncludes responses from schools who granted and denied 
permission. cData from teachers in Alamance County were obtained at an afternoon workshop. All other counties were 
mailed packets to be completed and returned via mail. 
  

Each participant�s concept map contained 49 concepts that were checked for accuracy 

and completion and then grouped and color coded for data input. Each map resulted in 1175 

pairs to be rated in the Pathfinder program, Rate taking approximately 1.5 hours for each 

participant or a total of approximately 1275 hours spent on inputting data. 

In addition to time concerns, costs for this study were significant. These included 

Phase 1 stipends for experts; Phase 2 stipends for teachers; copies of packet materials, 

envelopes, and postage; Phase 3 stipends and travel expenses; and fees for data input and 

rater 2.  Table 6 details the total costs for the study. 
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Table 6 

Cost of Research Study 
Cost Amount 

Envelopes $45.16 

Postage $243.52 

Copies $141.13 

Expert fees $397.20 

Participant stipends $710.00 

Data input $1,245.00 

Travel 141.61 

Rater 2 fee $50.00 

Transcriber fee $800.00 

Total $3773.62 
 

 

Significance 

 Examination of expert characteristics and the differences between experts and novices 

could identify the need for additional teaching strategies that should be incorporated into 

teacher training in the integration of technology. These strategies could be incorporated into 

teacher education classes and inservice teacher workshops. Findings may have some effect 

on the levels of expertise teachers are expected to have attained at the present time. Finally, 

even though it is known that experts have a large amount of organized knowledge in a 

particular domain, it may not be well understood how complex and multidimensional is the 

knowledge required for teachers to effectively integrate technology. This study may help 

describe the complex nature of technology integration. 

 

Summary 

This study employed both quantitative and qualitative components with correlational 

and descriptive designs. The purpose for selecting these designs was to uncover and describe 

relationships among expert and novice teachers in their conceptualization of technology 
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integration. The statistical component of the study largely involved comparisons of network 

similarity indices between individuals and the gold standard and between expert and novice 

groups and the gold standard. In addition, scores on an established measurement of 

technology integration, TTI were correlated with the similarity indices to determine if a 

relationship existed between the two measures. Also, several independent variables were 

examined for their effect on participants’ similarity indices. Finally, analysis of variance was 

used to determine if there was a difference between the novice and expert groups on TTI 

scores, similarity indices, and number of common links. Table 7 provides a summary of the 

statistical analysis of the data listed by phase. 

 

Table 7 

Statistical Summary of the Study 

Purpose Instruments 
Level of 

Measurement Measure 
Data 

Analysis Hypotheses
Phase 1 – Expert Analysis      

Establish the gold standard 

of technology integration Card sort Ordinal 

Proximity  

Data 

PFa 

r N/A 

Phase 2 – Individual Analysis     

Describe average scores, 

variability of scores, & 

frequency of data 

UTSb 

SIc & TTId N/A 

Demographic 

variables, SI, 

TTI scores 

 

Mean, SD, 

Frequency N/A 

Correlate TTI scores with 

SI TTI Ordinal 

TTI Scores  

& SI 

 

r  

 

Correlate individual 

networks with the gold 

standard Concept maps Ordinal 

Proximity  

Data 

  

PF  

r = SI N/A 

Identify other variables 

that may have an effect on 

the SI UTS 

Ordinal and 

Nominal 

Demographic 

Variables  

(Ind.) 

& SI (Dep.) 

 

 Regression 

R2 1 
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Table 7 (continued) 
 

Phase 2 – Expert and Novice Group Analysis    

Describe average scores, 

variability of scores, & 

frequency of data 

UTS 

SI & TTI N/A 

Demographic 

variables, SI, 

TTI scores 

 

Mean, SD, 

Frequency N/A 

Correlate TTI scores with 

SI within each group TTI Ordinal 

TTI Scores  

& SI 

 

r N/A 

 

Correlate groups’ SI with 

gold standard 

Concept  

maps Ordinal 

Group SI 

Mean 

PF  

 r 2 & 3 

Determine if hours of staff 

development have an 

effect on the SI of novice 

and experts groups UTS Ordinal 

Hours of Staff 

Development 

(Ind.) 

& SI (Dep.) 

Regression 

R2 4 & 5 

Determine whether there 

are significant differences 

between groups 

TTI,   

SI & CLe N/A 

Mean of SI, 

TTI, & CL 

MANOVA  

R2 N/A 

 

Phase 3 – Expert Analysis      

Examine qualitatively the 

classroom practices of 

expert teachers 

Interviews & 

Observations N/A 

Qualitative 

data Qualitative N/A 
aPF = Analysis calculated with Pathfinder software. bUTS = Demographic variables taken from the Use of Technology 
Survey. cSimilarity index, a comparison of two networks calculated by Pathfinder software.  dScores on Technology with 
Teaching Instrument. eCommon links. 
 

The descriptive part of the study involved characterizing the samples’ average scores, 

variability of scores, and frequency of data on demographic factors. The qualitative 

component of this research was conducted during Phases 1 and 3. Data were collected 

through observations, interviews, questionnaires, videotape, and audiotape. Chapter 4 
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discusses the analysis of the study including the statement of the problem, introduction, 

demographic variable analysis, and findings on the hypotheses. 
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Chapter 4 

PRESENTATION AND DISCUSSION OF DATA 

Statement of the Problem 

Teachers on a large scale are still not integrating technology in the classroom. Many 

factors have been found to influence their reluctance but an investigation into the effects and 

development of cognitive expertise of teachers in this practice deserves examination. The 

purposes of this research were to discover: (1) What concepts comprise expert teachers’ 

knowledge of technology integration in middle school social studies? (2) What factors other 

than conceptual knowledge affect teachers’ ability to integrate technology? (3) What is the 

relationship between experts and other teachers? (4) Are there significant differences in the 

conceptual knowledge of experts and novices? (5) What instructional design principles 

characterize the classroom practice of expert teachers? Chapter 4 contains results of both the 

quantitative and qualitative analysis of the data for all phases of the study. 

 

Introduction 

 Research has shown that cognitive processes are important for the attainment of 

expertise. One of the significant differences between experts and novices is in how they 

organize knowledge within a particular domain in their long-term memory. This study 

attempted to demonstrate that teachers’ organization of knowledge was a significant factor in 

the development of expertise in this area and that novices would differ significantly from 

experts in their conceptual knowledge about technology integration. It was also hypothesized 

that several variables other than cognitive processes would have an effect on teachers’ 

conceptual knowledge: hours of staff development received in the past year, self-perception 

of novice/expertise, extent students were allowed to use technology, and type of technology 

most often used by students. Workshop training is one of the most widely used methods to 

train or change the conceptual knowledge of teachers in technology integration. If conceptual 

knowledge is shown to be a significant factor, then it can add to our understanding of why 

teachers are reluctant to use technology in the classroom and it should be given careful 

consideration in the future training of teachers in this area. 
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This study employed both quantitative and qualitative components with correlational 

and descriptive designs. The statistical part of the study provided an objective measure, or 

similarity index of experts’ conceptual knowledge of technology integration called the gold 

standard. Using the similarity indices, comparisons were made of the gold standard and each 

individual in the sample and between novice and expert groups and the gold standard. 

Multiple analysis of variance was used to identify whether there were significant differences 

between the means of expert and novice groups on scores of the TTI, a self-report measure of 

expertise, similarity indices, and number of common links. Through multiple regression, 

independent variables were examined for their effect on participants’ similarity indices. 

Through descriptive statistics, the sample was characterized on average scores, variability of 

scores, and frequency of data on age, gender, race, number of years teaching, area of 

licensure, hours of staff development received in the past five years, self perception of 

novice/expert, extent technology is used in the classroom, type of technology most often used 

with students, and the type of technology used second most often with students. The 

qualitative component of the study involved observing and interviewing Phase 1 experts who 

established the gold standard. In addition, three teachers established as experts in Phase 2 

were observed and interviewed in the classroom during a lesson that integrated technology. 

Data will be presented and discussed separately for the three distinct phases of this study. 

 

Phase 1 Analysis 

Quantitative Analysis 

 Three experts in Phase 1 established the concepts or gold standard of technology 

integration. Demographic variables of these experts are displayed in Table 8. 

 

Table 8 

Phase 1 Expert Characteristics   
Characteristic Expert 1 Expert 2a Expert 3 

NC county of residence  Alamance Edgecombe Wake 

Age 40-49 group 50-59 group 50-59 group 
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Table 8 (continued) 
 
Gender 

 
 

Female 

 
 

Female 

 
 

Male 
Race White White White 

Areas of licensure Social Studies, AG, 
Technology, 

Nationally Board 
Certified: Soc. St. 

Social Studies, 
AG, Technology, 
Nationally Board 
Certified: Eng/LA 

N/Ab 

Years of teaching 13 18 22 

Hours of staff development in the past 
five years 

31 or more hours 31 or more hours 31 or more hours 

Self perception of novice/expert Expert Experienced Experienced 

Extent of student technology use Daily Weekly Daily 

Type of technology students used most 
often 

Multimedia Internet Internet 

Second most often type of technology 
students used 

Word processing Database Multimedia 

a Expert 2 had not taught in classroom for two years but rather worked with several schools in her district helping 
teachers to integrate technology. Her data was based on her years of experience in the classroom rather than the last 
two years. bExpert 3 worked at a private school where licensure was not required. This expert was chosen for his years 
of experience in both technology and social studies rather than area of licensure. 
 

The self-report instrument, TTI was used to examine the status of knowledge, 

understanding, and use of technology in the classroom. Participants were asked to rate 

the level at which they possessed each of the 86 skills.  

All three experts rated themselves in the highest range, “Able to teach others”  (M = 

324.66, SD = 13.65). TTI scores for the three experts are listed in Table 9. 

 

Table 9 

Expert TTI Scores 
Participant TTI Score 
Expert 1 305 
Expert 2 247 
Expert 3 301 
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Gold Standard of Technology Integration 

KA methods were used to answer research question (1), “What concepts comprise 

expert teachers’ knowledge of technology integration in middle school social studies?” After 

experts created a concept map on this topic, the 49 concepts were coded with an alphabetical 

and numerical scheme to simplify data input (e.g., A1, A2, B1, B2). See Figure 7 for a typed 

version of experts’ concept map.  

Figure 7. Gold standard or expert description of the domain of technology integration in 

social studies. 

D1   Active learning environment 
D2   Virtual learning communities 
D3   Catalyst for school reform 
D4   Changes roles within learning environment 

B1   Students as teachers 
B2   Expanded audience 
B3   Students as knowledge 

producers 
B4   Student as active listener

C1   Motivator for 
educators 

C2   Increases teacher 
accountability 

C3   Management of 
collaboration 

C4   Teacher as facilitator 
C5   Need for structure and 

extension activities for 
success 

C6   Teacher needs 
additional skills 

ZZ   Parent roles change 

TECHNOLOGY IS A 
CHANGE STIMULATOR 

A1   Negative impacts 
A2   Difficulty processing 

information 
A3   Computer Ethics 
A4   New problems of when 

technology is appropriate 
to use 

A5   Adapting technology and 
teaching to special needs 
population 

A6   New problems of copyright 
and intellectual property 

CHALLENGES 

E1   Builds higher order thinking skills 
E2   Creativity 
E3   Divergent thinking 
E4   Analysis 
E5   Problem solving 
E6   Synthesis 
E7   Construction new knowledge 
E8   Evaluation 

F1   Leadership opportunities 
F2   Empowers students politically 
F3   Resourceful global citizenship 

G1   Influences affective domain 
G2   Builds empathy 
G3   Motivator for students 
G4   Extension of perception 
G5   Increased communication 
G6   Enhancement of self-expression 

XX   Reaches a variety of 
learning styles 

OFFERS TOOLS 

H1   Content and dialog with experts 
H2   Extends involvement in real world issues 
H3   Community service 
H4   Wealth and variety of resources 

immediately available 
H5   Availability of access to primary 

resources 
H6   Acceleration of learning 
H7   Content area expansion cross curricular 

J1   Data visualization 
J2   Understanding 

processes over time 
J3   Geo-spatial 

relationships 

NEW OPPORTUNITIES
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After concepts were coded, relationships between all 1175 pairs of concepts (i.e., 

whether a concept was placed in the same group as another concept) were input in the 

computer using the Pathfinder program, Rate or by creating a similarity matrix in a 

spreadsheet. Data were analyzed using the program, PCKnot. The score of comparison, a 

similarity index will be discussed in Phase 2. Because the original map was so large, only 

photos are provided in the appendices (see Appendices Y and Z for visuals of map).   

The gold standard network created in Pathfinder is displayed in Figure 8. Since 

concepts were coded, the network shows only the codes. Concepts can be typed to replace 

the codes once the map has been created. However, that was not done in this case because the 

number of concepts in the network results in a map too large to be constrained in the 

Pathfinder window. 

 
 
Figure 8. Pathfinder gold standard PFnet. 
 
 

Qualitative Analysis 

Expert Card Sorting Procedure 

 During the knowledge acquisition procedure, the three experts were observed and 

videotaped. First, teachers were asked to think silently for a few moments about how they 

would describe technology integration in social studies. After this contemplation, the group 

was asked to brainstorm those concepts they thought best described this topic. After 
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brainstorming, concepts were written on index cards and sorted into meaningful groups. 

Notes were taken during the entire exercise. 

Teachers began their brainstorming by expressing that it was impossible not to use 

technology in social studies because of the benefits it offered. By sharing their personal 

successes with technology integration, they described in detail the benefits experienced 

firsthand. Four themes evolving from this discussion were that technology provided: (1) tools 

that offer 21st century skills, (2) a means to experience opportunities previously unavailable, 

(3) stimulation for change, and (4) challenges. 

The fact that students need 21st century skills that require the “tools” of technology 

was a large part of the discussion but experts differed in how students were best prepared 

with these skills. One expert felt that the eighth grade computer skills curriculum did prepare 

students to work with different computer applications and this preparation made integration 

of technology easier and more successful. However, even this expert agreed that the skills 

should not be taught entirely in isolation but were best gained from the integration of these 

skills into the accomplishment of personal or educational tasks in the content areas. 

Examples of this type of integration were projects students created for a national contest, 

“Multimedia Mania.” In these projects, the expert worked with students who had little 

knowledge of the different applications but who successfully integrated Internet research, 

word processing, spreadsheets, database, and multimedia into the final products. By fitting 

the applications into an overall project, students were required to use each application in a 

way that made sense, provided an authentic construct, and allowed students to see the 

purposes of each application and make fitting connections among the applications.  

Skills included critical thinking, visual stimulation, 3D thinking, problem solving, 

geo-spatial intelligence, discovery, divergent thinking, imagery, analysis, interactivity, 

extension of perception, communication, evaluation, ethical understanding, construction of 

knowledge, cooperation, empathy of cultures, and political empowerment among many 

others. Because these skills were at the heart of the discussion, it was evident that experts 

placed more importance on these rather than the technical skills required in using different 

technology applications. These were the 21st century skills students needed and technology 

“tools” were simply the means to cultivate these skills. By focusing on broad or global skills, 
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technical skills would follow naturally. One expert described it as “Just in time learning, 

technology just in time, it’s about learning, it’s not about the tool, technology is the tool that 

helps them.” 

Based on the belief that technology is simply the tool that helps students learn, the 

major content of the brainstorming session centered on descriptions of projects that 

effectively cultivated 21st century skills. One project described how geographic information 

systems (GIS) software engaged students in extending their perceptions of their local 

community. The program provided students with greater ability to understand visual images, 

extended their perceptions of problems, and allowed students to get beyond the limitations of 

the textbook by requiring that they interact with the software to find answers on their own. In 

another project students used database as part of their research on different countries. 

Students created an original database and learned to sort and analyze the information 

contained within it. This project taught students to carefully find information on the Internet 

rather than assuming that textbook information was correct. Information also had to be 

evaluated as to its credibility and reliability. To find and evaluate information in such 

software as GIS, databases, spreadsheets, and the Internet required students to use critical 

thinking skills and multiple intelligences, skills that would be impossible without enthusiastic 

engagement and interaction by students. These are skills that develop as learning becomes an 

authentic and meaningful exercise.  

Another project that described this authenticity was an investigation into child labor 

and world hunger. Character education was integrated in the context of American History 

when students studied the two topics. Internet research, email correspondence, and 

PowerPoint presentations were required components of this project. During a family visit, 

one student actually discussed what could be done about world hunger with the prime 

minister of India and shared this information with the class upon his return to the states. 

Research on these topics allowed students to build their understanding of global issues, 

empathize with people of other cultures, become politically empowered, and by being 

actively involved in world issues, participate as citizens whose actions make significant 

contributions in society. In these ways, students are not just learning as an exercise, but they 

are actively making a difference in the learning process.  
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Many of the skills mentioned provide students with opportunities that were 

unavailable in the educational setting prior to the advent of technology. Because of instant 

communication, students can become members of virtual communities and through 

correspondence and mutual interaction, extend involvement in real world issues. A wealth 

and variety of resources are immediately available for the social studies content unlike what 

is available in textbooks. Students can carry on dialog with real experts outside the 

classroom, data can be visualized in new ways showing how events and processes occur over 

time, opportunities for community service can make social studies a content area that 

becomes meaningful for students, and leaning can be personally constructed and accelerated 

in areas of personal interests. Experts agreed that technology itself necessitates changes in the 

skills people need and these changes should be incorporated into the learning environment. 

However, these changes are not without problems.  

To achieve these results from using technology requires and stimulates changes in the 

roles of students, teachers, parents, and the learning environment. Parents must be willing to 

allow students to experience this kind of learning without fear of the potential and inherent 

dangers that exist. Teachers must be willing to become facilitators of the learning process 

rather than dispensers of knowledge. This requires that they increase their own technological 

skills and manage collaborative activities in the classroom. In using less traditional activities 

to promote learning, teachers will become more accountable in what students learn. If 

students are allowed to use technology and new methods are required by teachers to 

incorporate its use, teachers must be able to show that the time and effort in making these 

changes increase student learning. Experts described an example of this increased need for 

accountability when teachers used software largely of the drill and practice and game 

formats. Years ago, one expert found the software, Carmen Sandiego (Broderbund, 2004) to 

be a waste of time while another expert described how she successfully used the program by 

extending the learning with a card game on geography, integrating the content with math, and 

monitoring student activities. In this way, the software was not simply used as a game or as a 

stand-alone activity without content integration or involvement of the teacher but as a 

meaningful learning experience that integrated technology. When used in this manner, 

technology supported the curriculum and student learning outcomes but also required that the 
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teacher know the software, methods of using it as a learning resource, and the capacity of the 

software to be integrated with social studies content.  

Even when the benefits of technology to increase learning are evident, teachers can 

either be motivated and excited by its use or overwhelmed with the learning it requires of 

them. In order to maintain a traditional role of the teacher who is the classroom expert, 

teachers must maintain greater knowledge and skills than their students. On the other hand, to 

become comfortable using and teaching with technology requires that teachers perceive 

themselves as learners rather than experts. Web design, image and video editing software, 

presentation packages, and GIS software allow students to construct and produce their own 

knowledge for authentic and expanded audiences. They are becoming the experts in the 

classroom and if allowed, can be the teacher on topics they know and skills they have 

learned. Also, learning no longer has to exist within the walls of a classroom but can 

comprise communities of learners all over the world as students reach out to others in 

collaborative projects through the means of technology. Students become more active in their 

own learning and as a result, teachers and students must change roles to integrate technology 

effectively. When roles change, learning becomes more authentic as opportunities arise, 

available and up-to-date resources abound, and 21st century skills develop, these can become 

the catalysts for school reform.  

Balance and consideration of time are factors when choosing classroom resources. 

Availability does not always mean appropriateness. As one expert mentioned, if current 

information could be found faster in an encyclopedia, then it would be the most efficient 

resource for the purpose. If current and up-to-date information is needed, then Internet 

searching is most appropriate. Learning styles, attention span, and demographics of students 

are also important factors. If students have access to technology at home, then they most 

likely have greater technological skills to use at school. If a student is ADD or more 

kinetically inclined, then a technology activity may be more or less distracting or motivating. 

The three experts in this study believed that while integrated projects were constructivist in 

nature, to achieve success with a diversity of students these types of projects must be well 

structured, provide limited number of choices, and make available individual adaptations as 

needed. Other concerns such as the increased knowledge required on computer ethics, legal 
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issues, and adaptations for special needs students present teachers and administrators with 

challenges only now being addressed. These challenges become overwhelming especially 

when guidelines are not available for teachers on how to use technology appropriately. 

 

Expert Interviews 

Participants were emailed interview questions after the meeting, which they returned 

via email. Teachers were asked how well they thought the card sorting exercise would help 

define technology integration. All participants believed that the process of brainstorming and 

organizing ideas would show how teachers think about technology integration and how it 

could benefit learning. To one participant, it was questionable whether the relationship 

between technology integration and social studies would be obvious. They felt it important to 

define instructional technology not merely in terms of the types of applications that are 

available but rather, as a set of enabling tools that empower learners to think and 

communicate. Participants were asked whether the exercise was difficult or easy. They all 

felt it was easier to communicate about the technology with other experts in the same field 

than with those less experienced or with those in another content area. However, two experts 

thought it was difficult to agree on verbiage and to know just how to focus the discussion 

around the themes of social studies. All thought that more time was needed and a second 

session would have allowed them to return after having time to think on the concepts.  

It was mentioned to the participants at the beginning of the session that they were 

chosen as experts because of their years of teaching in the social studies area and also in 

integrating technology. One expert mentioned that she thought the assumption of the exercise 

was that years of teaching experience had a direct relationship with the ability to integrate 

technology, something she had not found to be true. The comment was apparently an 

influential factor for her and should be omitted or clarified when conducting further studies 

of this kind. She further explained that her experience had taught her that some of the newest 

teachers are the most creative, flexible, and willing to learn the use of technology. The more 

experienced the teachers, the less likely they are willing to integrate technology. For this 

study, it was believed that experts should know the social studies curriculum, teaching 

methods, and how to integrate technology into these. At the present time, based on research 
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in teaching, and because technology integration is a comparatively new area of research, 

criteria had to be established as the foundation of expertise in technology integration as it is 

applied in the social studies classroom and this was assumed to be interest, certification, 

and/or years of experience in both areas. It was not an assumption that teachers within the 

larger sample would necessarily have any of these characteristics. Rather, other teachers 

would simply provide a measure of how teachers evolve in their expertise to use technology. 

In fact, it was the assumption of this study that hours of training had more to do with 

expertise than years of teaching. 

When asked if technology expertise evolved from their years of teaching in the 

classroom, two experts stated that it did. The computer was not available in their early years 

of teaching but as technology became available, it offered new ways of extending the social 

studies curriculum and reaching a variety of student interests and learning styles. One expert 

said that her original interest in technology began in her masters program and this learning 

was applied and expanded in the classroom. The greatest factors believed to hinder teachers 

in integrating technology were a lack of time, professional development, onsite support, and 

high stakes testing that prevents teachers from taking risks and moving away from direct 

instruction. To remove these hindrances, schools could reduce class size to make instruction 

less difficult to manage when using technology, provide ongoing and onsite support until 

teachers have learned to infuse technology routinely, place facilitators and extra opportunities 

for training in every school, provide a teacher training lab at the school, and make training a 

requirement rather than a choice. When asked what they might do differently if they went 

back to the classroom to teach, they all expressed that they would just use more of what they 

have learned and of the resources that are now available to improve their teaching in the 

social studies classroom. 

 

Expert Concept Map 

When viewing the 49 concepts experts established as a description of technology 

integration in social studies, two points are of particular interest, the lack of concepts on 

types of technologies and lack of concepts directly related to the social studies content. 

Experts’ reason for not focusing on individual technologies and skills was addressed 
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previously in the discussion of the observation. To include concepts on technologies, experts 

believed this would have given the impression that technology integration was comprised of 

isolated skills, a misperception they wanted to prevent. Also, a cursory glance of the 49 

concepts appears that they have little to do with social studies. These features of the expert 

concept map were of particular importance especially in light of a pilot study conducted in 

the previous year.  

In the pilot study, two experts described technology integration with only 23 concepts 

(see Appendix AA for Pilot Study Concept List and Map). Largely named were concepts on 

technology software or functions such as PowerPoint, research, documents, graphic art, and 

scanning and some of the major themes found in many social studies textbooks such as 

government, economy, location, religion, food, and geography. Although the pilot study 

experts were obtained through district and school level referrals, it was not discovered until 

the day the card sorting procedure that one teacher had not completed her first year of 

teaching and both teachers held no certification in the social studies area, in fact one held a 

certification in physical education. Both teachers taught social studies and were referred by 

their media center personnel as teachers who used technology extensively in the social 

studies classroom. In reality, their low number of years teaching, lack of certification, and 

little experience in social studies made them both novices. Even so, valuable information was 

gained from having novices complete a concept map in that it prompted the verification of 

expertise in this study through either certification or comparable number of years experience 

in teaching in social studies and instructional technology. Conversely, an incorrect 

assumption of this researcher was that experts in the next study simply would provide more 

of the types of concepts provided earlier. When concepts describing neither technology 

functions nor themes of social studies were found in this study, this encouraged a more 

careful analysis of the concept map. In addition, in the interview one of the experts expressed 

doubt that the relationship between technology integration and social studies was made clear 

in their concepts.  

Because of characteristics of the chosen concepts, the pilot study findings, and 

expressed doubt of one participant, a comparison was made with the current teaching and 

learning standards promoted by NCSS (1992) to discover if a clear relationship existed 
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between the concept map and social studies standards. A review of the videotape recorded 

during the card sorting procedure as well as the concept map revealed very significant 

relationships to current teaching and learning standards. NCSS described five characteristics 

of ideal social studies teaching and learning. These characteristics are described as 

instruction that is meaningful, integrative, value-based, challenging, and active. The 

following discussion describes the close relationship between the expert concepts and NCSS 

standards. 

According to NCSS (1992), teaching is made meaningful when content and methods 

are selected for their ability to promote social understanding and civic efficacy. To do this, 

content must comprise interconnections of knowledge, skills, beliefs, and attitudes rather 

than disconnected bits of information. The content relates to and helps students value their 

culture and the culture of others, validates diversity by including others in the community, 

results in learning that is motivated by appreciation and interest, emphasizes depth of 

important ideas in which students think about critically and creatively, produces care about 

what is happening in the world, and engages students in simulated or real situations and helps 

them understand when their knowledge can be applied in realistic contexts.  

Experts were insistent that isolation of technical skills was not adequate to describe 

effective technology integration. Shaping technology integration concepts were 21st century 

skills rather than technical ones. These skills empowered students politically; produced 

empathy for others; increased communication with an expanded audience; developed cultural 

awareness and concern; included dialog with experts and involvement in real world issues; 

provided leadership opportunities; offered tools that require the use of higher order thinking, 

creativity, analysis, problem solving, synthesis, divergent thinking, and evaluation; gave 

opportunities for authentic service and citizenship.  

A second characteristic is that teaching integrates topics, time and space, technology, 

and other curricula. Teaching crossed disciplinary boundaries and is supplemented by the 

arts, sciences, humanities, current events, and students’ experiences. These help students 

connect with past and future experiences and this type of teaching is done in natural ways so 

as not to interrupt the flow of content. Effective use of technology adds important dimensions 

to student learning through access to a variety of resources and electronic media. Technology 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 124 

 
 
 

allows students to compose, edit, and illustrate social studies; provides ways for students to 

apply ideas in authentic problem solving and decision making tasks; increases abilities to 

search for relevant information; widens communication and engagement in cultural 

exchanges; and provides opportunities to compare and display data collected in 

geographically or culturally diverse locations. Finally, when used in social studies, 

technology can provide opportunities for observation and measurement, inquiry and 

synthesis of findings using knowledge and skills taught in all subjects, and can include 

ethical and social policy implications while doing so.  

Experts described the effective use of technology as the learning of content that 

results from using technology. By designing projects that require the use of different 

technologies, skills are learned in authentic settings and connections naturally made between 

the content and technology. Experts emphasized the important dimensions or what they 

called, new opportunities that technology offered: authentic problem solving, expanded 

audience, content area expansion even among other curricula, data visualization skills to 

better understand processes over time and geo-spatial relationships. They also explained they 

ways technology could provide a means for investigating and presenting current events and 

world issues and a tool to show students how to find and evaluate the mass of available 

information. Experts related all these technology uses to skills needed in the 21st century, 

influences they have on the affective domain of students, ethical and legal issues that arise, 

and the increased motivation and self-expression students may experience. 

The third characteristic of powerful social studies teaching is when it is challenging. 

To accomplish this a teacher must encourage the class to function as a learning community. 

Students learn that reflection and collaboration deepens their understanding of content and 

are expected to use evidence and arguments to support their opinions. Teachers use 

instructional strategies that elicit an inquiry approach in students, are suited to different 

developmental levels, allow a variety of perspectives on controversial issues and stimulate 

student thinking.  

Experts envisioned technology as a change stimulator for students, teachers, parents, 

and the learning environment. Because technology now makes it possible and practical, not 

only the class but also those in the community as well as others in society can become part of 
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a learning community. Reflection and collaboration are necessary for this type of change to 

occur. As teachers become facilitators and managers of collaboration and students become 

teachers as they develop expertise that teachers do not possess, the learning community will 

change as the roles of participants are redefined. Students become active participants by 

constructing their own knowledge and doing so at a pace that is adapted to individual needs. 

To attempt new methods, teachers need additional skills, evaluation measures, adaptations 

for special needs students and specific learning styles, and attention given to ethical and legal 

issues. With new challenges come new opportunities, more accountability, and the potential 

for negative impacts. 

A fourth characteristic of effective teaching is that it is value-based. Instruction 

considers ethics and controversial issues and provides a forum for application of social 

values. Students learn respect for the dignity and rights of others, gather and analyze relevant 

information, develop awareness of multiple perspectives, and are provided guidance in value-

based reasoning. In order to achieve these characteristics, teachers must understand how their 

own values influence their selection of content, materials, activities, and assessments by 

reflecting on their own teaching. They must not promote their own views but enable students 

to develop their own reasoning abilities that will discern between democratic values and 

other conflicting values.  

The projects that experts described were for the purposes of helping students extend 

their perceptions, enhancing self-expression, understanding different values and cultures, 

thinking critically about world issues, and learning to locate and evaluate the current wealth 

of information and resources. Technology offers real or simulated forums for application of 

social values. Virtual or authentic learning communities from around the world can instantly 

communicate and collaborate in real world issues. Dialog with a variety of experts can add to 

the wealth of primary resources students have available. Through community service, 

students can actively build citizenship, leadership, and political empowerment rather than 

simply reading about these in a textbook. Finally, ethical discussion and application are 

recurring topics when using technology. Copyright issues, intellectual property, computer 

misuse, information overload, computer misuse and abuse, equal access, and other ethical 
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issues are not just discussed or read about but become part of the everyday activities inherent 

to integrating of technology. 

The last characteristic for powerful teaching is that it is active. Teachers must actively 

and thoughtfully plan instruction rather than following a manual. They strive to update 

subject matter and pedagogical methods needed to teach content effectively by implementing 

a variety of materials, new technologies, maps, field trips, and visits to class by resource 

people. The teacher is a partner in learning with students. He or she focuses on 

accomplishment of major social understanding and civic efficacy goals and does this through 

the process of active construction. Students develop a network of connections that allow 

them to make sense of what they are learning. Construction of meaning is required to develop 

social understanding and this is facilitated by interactive discourse.  

Experts mentioned the need for additional skills, structure, limited choices, 

collaboration, training, and guidance when teachers plan and implement technology 

activities. They described these as role changes teachers would have to make to become 

effective integrators of technology. Also important was that teachers see themselves as 

learners and allow students room to become active learners, knowledge producers, and 

experts. Finally, experts not only envisioned changes that teachers would have to make but 

parents, students, and the environment as well. With all these changes, experts believed 

technology could be the catalyst for school reforms. 

As described, experts’ concepts were closely aligned with characteristics of powerful 

teaching promoted by NCSS (1992) and show a very global view of how technology can 

enrich social studies instruction. The pilot study concepts showed little relationship with the 

NCSS standards but many of the concepts were highly related to topic outlines found in 

textbooks. Even though topics found in textbooks are correlated with national social studies 

themes students are to be taught, when these are chosen as the major concepts that describe 

technology integration it gives insight into the depth of conceptual knowledge and expertise 

that a participant has obtained. Evidence from the concept map and observation clearly 

support the expertise teachers in Phase 1 of this study had obtained in both social studies as 

well as technology integration within the social studies area. Table 10 summarizes the 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 127 

 
 
 

relationships between the five characteristics of powerful teaching and 49 concepts of 

technology integration. 

 

Table 10 

Matrix of NCSS Standards and Technology Integration Concepts 
 NCSS Standards for Teaching and Learning 

Expert Coded Concepts Meaningful Integrative Challenging 
Value-
Based Active 

A1   Negative impacts x  x x  
A2   Difficulty processing information   x x  
A3   Computer Ethics   x x  
A4   New problems of when 

technology is appropriate to use   x x  
A5   Adapting technology and 

teaching to special needs 
population x  x x  

A6   New problems of copyright and 
intellectual property x  x x  

B1   Students as teachers x x x  x 
B2   Expanded audience x x x  x 
B3   Students as knowledge producers x x x  x 
B4   Student as active listener  x x  x 
C1   Motivator for educators   x  x 
C2   Increases teacher accountability   x x x 
C3   Management of collaboration  x x  x 
C4   Teacher as facilitator   x  x 
C5   Need for structure and extension 

activities for success x  x  x 
C6   Teacher needs additional skills x  x x  
D1   Active learning environment  x x  x 
D2   Virtual learning communities  x x x x 
D3   Catalyst for school reform x  x x x 
D4   Changes roles within learning 

environment x  x x x 
E1   Builds higher order thinking skills x   x x 
E2   Creativity x x   x 
E3   Divergent thinking x x  x x 
E4   Analysis x x   x 
E5   Problem solving x x   x 
E6   Synthesis x x   x 
E7   Construction new knowledge x x   x 
E8   Evaluation x x  x x 
F1   Leadership opportunities x x x x x 
F2   Empowers students politically x x x x x 
F3   Resourceful global citizenship x x x x x 
G1   Influences affective domain x x x x  
G2   Builds empathy x x x x  
G3   Motivator for students x  x x  
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Table 10 (continued) 
 
G4   Extension of perception x x x x x 
G5   Increased communication x x x x x 
G6   Enhancement of self-expression x x x x x 
H1   Content and dialog with experts x x x x x 
H2   Extends involvement in real 

world issues  x x x x 
H3   Community service  x x x x 
H4   Wealth and variety of resources 

immediately available x  x x  
H5   Availability of access to primary 

resources x  x x  
H6   Acceleration of learning x x x x x 
H7   Content area expansion cross 

curricular x x x x x 
J1   Data visualization x x x x x 
J2   Understanding processes over 

time  x x x x 
J3   Geo-spatial relationships x x x x x 
ZZ   Parent roles change   x x x 
XX   Reaches a variety of learning 

styles  x x x  
 

 

Phase 2 Quantitative Analysis 

Individual Analysis 

Participant Characteristics 

Demographic data were collected from a non-random, volunteer sample of 94 

participants. Data included age, gender, race, areas of licensure, number of years teaching, 

hours of staff development in the past five years, self perception of novice/expert, extent 

technology is used in the classroom, type of technology most often used with students, and 

type of technology used second most often with students. Although the levels of social 

studies licenses were not specifically requested, this additional data will be listed in the 

discussion of participant characteristics. 

 Table 11 illustrates the frequency and percentage breakdown of ages among the 94 

participants in Phase 2. Almost equal numbers of teachers were in two groups, ages 20-29 

and 30-39. These two groups comprised 57% of teachers. 43% of teachers were age 40 and 

above. 
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Table 11 

Age Groups of Phase 2 Participants 

Age Group 
Percentage 

n(%) 
20-29 group 27  (29) 

30-39 group 26  (28) 

40-49 group 19  (20) 

50-59 group 18  (19) 

60+    group 4    (4) 

Total 94(100) 
 

The age groups of participating teachers are depicted in the bar graph in Figure 9. 
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Figure 9. Percentages of age groups among Phase 2 participants. 

 

Table 12 illustrates the frequency and percentages of females and males among the 94 

participants in Phase 2. Two thirds of the teachers were females. 

 

Table 12 

Gender of Phase 2 Participants  

Gender 
Percentage 

n(%) 
Female 62  (66) 
Male 32  (34) 
Total 94(100) 
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The gender of participating teachers is depicted in the bar graph in Figure 10. 
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Figure 10. Percentages of gender among Phase 2 participants. 

 

Whites comprised the largest percentage of race among participants. Those 

participants listed as “Other” stated that they were “African,” “Mixed,” and “South African.” 

Table 13 illustrates the frequency and percentages of race among the participants. 

 

Table 13 

Race of Phase 2 Participants  

Race 
Percentage 

n(%) 
White 81  (86) 
Black 10  (11) 
Other 3    (3) 
Total 94(100) 

 

Percentages of participants’ races are depicted in the bar graph in Figure 11. 
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Figure 11. Percentages of race among Phase 2 participants. 

 

Participants were required to teach social studies either part time or fulltime during 

the school day but were not required to hold a license in the social studies area. Four teachers 

failed to specify if they were licensed in any area and eight teachers were obtaining a license 

through lateral entry programs (13%). There were 12 (13%) teachers licensed in some area 

other than social studies and 70 (74%) licensed in social studies. A total of 82 (87%) teachers 

were licensed in some area. Of the licensed teachers, 29 were licensed in two or more areas 

and 17 were licensed in more than two areas. Frequency and percentages of licensure areas 

are illustrated in Table 14. 

 

Table 14 

Areas of Teaching Licensure of Phase 2 Participants 

Area 
Percentage 

n(%) 
Social Studiesa (Elementary, MS or HS) 24  (26) 
English/Language Artsa 5    (5) 
Sciencea 2    (2) 
Elementary (K-6)a 4    (4) 
Emotionally/Mentally Disableda 1    (1) 
Lateral Entry 8    (9) 
No License Listed 4    (4) 
Licensed in three or more areasb 17  (18) 
Total 94(100) 
aParticipants are licensed only in this area. bSocial studies may or may not be one of the licenses.  
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 Percentages of licensure areas are depicted in Figure 12. 

4%
9%

4%

18%

31%

5% 1%2%

26%

0%

5%

10%

15%

20%

25%

30%

35%

Social
Studies

English/LA Science Elementary
K-6

EMD Lateral
Entry

None listed Hold tw o
licenses

Hold three
or more
licenses

Area of Licensure

Pe
rc

en
ta

ge
s

 
Figure 12. Percentages of licensure areas among Phase 2 participants. 

 

 Of the 74% participants licensed in social studies, licenses were held in the 

elementary, middle, and high school areas. Of these participants, 3% were not licensed to 

teach in middle school (note: Elementary level includes all subjects in grades K-6). Table 15 

depicts the levels of social studies licenses. 

 

Table 15 

Levels of Social Studies Licenses among Phase 2 Participants 

Level 
Percentage 

n(%) 
Elementary (K-6) 8  (12) 

Middle School (6-9) 38  (54) 

High School (9-12) 2    (3) 

Both Elementary & Middle Schools 7  (10) 

Both Middle & High Schools 15  (21) 

Total 70(100) 
 

 Percentages of social studies license levels are depicted in Figure 13. 
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Figure 13. Percentages of social studies license levels among Phase 2 participants. 

 

Table 16 illustrates the frequency and percentages of number of years teaching. The 

largest percentages of teachers had taught between 1-5 years (M = 9.03, SD = 8.82). 

 

Table 16 

Number of Years Teaching  
among Phase 2 Participants  
Number of  
Years 

Percentage 
n(%) 

< 1 year 3    (3) 

1-5 years 42 (45) 

6-10 years 21 (22) 

11-15 years 8    (9) 

16-20 years 7    (7) 

21-25 years 7    (7) 

26-30 years 4    (4) 

30+ years 2    (2) 

Total 94(100) 
 

Percentages of the number of years teaching are depicted in the bar graph in Figure 

14. 
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Figure 14. Percentages of the number of years teaching among Phase 2 participants. 

 

 The largest percentage of participants received 10 or less hours of staff development 

in technology integration in the last five years. Table 17 illustrates the frequency and 

percentages of staff development received. 

 

Table 17 
 
Hours of Staff Development Received in the  
Past Five Years among Phase 2 Participants 

Hours 
Percentage 

n(%) 
None 5    (5) 

10 or less 37  (39) 

11-20 hours 21  (22) 

21-30 hours 13  (14) 

31 or more hours 18  (19) 

Total 94(100) 
 

Percentages of hours of staff development received in the last five years are depicted 

in the bar graph in Figure 15. 
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Figure 15. Percentages of hours of staff development received in the last five years among 

Phase 2 participants. 

 

Almost equal numbers of participants perceived themselves as either intermediate or 

experienced in computer use, comprising 85% of the participants. Only two percent of 

teachers perceived themselves as experts. Frequency and percentages of self-perception are 

depicted in Table 18. 

 

Table 18 

Self Perception of Novice/Expert 
in Phase 2 Participants 

Perception 
Percentage 

n(%) 
Nonuser 0    (0) 

Novice 12  (13) 

Intermediate 41  (44) 

Experienced 39  (41) 

Expert 2    (2) 

Total 94(100) 
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Percentages of self-perception are depicted in the bar graph in Figure 16. 
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Figure 16. Percentages of self-perception among Phase 2 participants. 

 

Most students in the classroom use technology weekly or monthly. Only 10% use the 

computer daily and the same percentage never use the computer (5%) or use it only once or 

twice a year (5%). Frequency and percentages of extent technology is used by students are 

depicted in Table 19. 

 

Table 19 

Extent Technology is Used by Students in the 
Classroom among Phase 2 Participants 

Extent 
Percentage 

n(%) 
Daily 9   (10) 

Weekly 27   (29) 

Monthly 35   (37) 

Quarterly 13   (14) 

Once or Twice a Year 5    (5) 

Never 5    (5) 

Total 94(100) 
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Frequency and percentages of the extent technology is used by students in the 

classroom are depicted in Figure 17. 
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Figure 17. Percentages of extent technology is used by students in the classroom. 

 

The Internet (41%) is the type of technology students most often used in the 

classroom followed closely by word processing (36%). No participants chose spreadsheets, 

desktop publishing, or video editing as the software most often used. Accelerated Reader was 

the only other type of software named. Ten participants did not list any software as the most 

often used. Five of those marked more than one choice making the data of no use and five 

never used technology and therefore, did not need to answer questions on the type of 

technology used. Frequency and percentages of the most often type of technology students 

used in the classroom are depicted in Table 20. 

 

Table 20 

Type of Technology Students Most Often Used among 
Phase 2 Participants 

Technology 
Percentage 

n(%) 
Database 2    (2) 

Word Processing 34  (36) 
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Table 20 (continued) 

 

 

Published Software 2    (2) 

Multimedia 3    (3) 

Internet 38  (41) 

Web Design Software 1    (1) 

Geographic Information Systems (GIS) 1    (1) 

Other 3    (3) 

Marked more than one choice or never uses 

technology 10  (11) 

Total 94(100) 
 

Percentages of the types of technology most often used by students in the classroom 

are depicted in Figure 18. 
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Figure 18. Percentages of the types of technology most often used by students.  

 

The second most often used software is also the Internet (37%) followed again by 

word processing (35%). Even though numbers are low, spreadsheets and desktop publishing 
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are among the software used second most often in the classroom. Video editing, web design, 

and other types of software are not listed in this category. Multimedia was chosen by eight 

percent of the participants as the second most often used software, an increase in the three 

percent in the most often used category. Frequency and percentages of the second most often 

types of technology used by students in the classroom are depicted in Table 21. 

 

Table 21 

Second Most Often Type of Technology Students Used 
among Phase 2 Participants 

Technology 
Percentage 

n(%) 
Spreadsheets 1    (1) 

Database 3    (3) 

Word Processing 33  (35) 

Published Software 3    (3) 

Multimedia 7    (8) 

Internet 34  (36) 

Geographic Information Systems (GIS) 1    (1) 

Desktop Publishing 2    (2) 

Marked more than one choice or never 

uses technology 10  (11) 

Total 94(100) 
 

Percentages of the second most often types of technology used by students in the 

classroom are depicted in Figure 19. 
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Figure 19. Percentages of the second most often types of technology used by students. 

 

A list of demographics for all 94 teachers in Phase 2 is provided for age, gender, race, 

areas of licensure, levels of social studies licenses, number of years teaching, hours of staff 

development in the past five years, self perception of novice/expert, extent technology is 

used in the classroom, type of technology most often used with students, and type of 

technology used second most often with students (see Appendix BB). 

 

Correlation of TTI Scores with Similarity Indices 

TTI scores indicate a self reported level of expertise in technology integration. Scores 

ranged from 109 to 340 (M = 226.51, SD = 50.38). A majority of participants rated 

themselves in the second lowest range of minimal in their level of expertise, an indication 

that teachers have not reached a level of confidence in their ability to use technology in the 

classroom. Table 22 displays the frequency and percentages of participants in ranges of the 

TTI. 
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Table 22 

Participants in Each of the TTI Ranges 

Description of 
Scale 

Range of Scores 
in Each Scale 

Participants in 
each Range 

n(%) 
Not at all 0 - 86 0    (0) 

Minimal 87 - 172 56  (60) 

Confident 173 - 258 11  (12) 

Able to teach 
others 259 - 344 27  (29) 

Total  94(100) 
 

 
Phase 2 participants organized the 49 gold standard concepts and the data were coded, 

grouped and colored according to codes, then analyzed using Pathfinder software (see 

Appendix CC for Participant Concept Map and Codes used for Data Input). Correlation of 

TTI scores and the similarity indices was 0.0577, an indication that there is very little 

relationship between the two measures. The scatterplot in Figure 20 illustrates the relationship 

between these two variables in 94 participants. 
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Figure 20. Scatterplot of similarity indices and TTI scores for all participants. 
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Correlation of Individual Networks with Gold Standard 

The similarity index indicates the correlation of a participants’ level of expertise in 

technology integration with the gold standard as measured statistically by Pathfinder 

software [Similarity = links in common/ (total links in all networks – links in common)]. 

This analysis would answer research question (3), “What is the relationship between experts 

and other teachers?” Similarity indices ranged from 0.057 to 0.233 (M = 0.125, SD = 0.0399) 

indicating very little similarity with the gold standard or conceptual knowledge of experts. 

Similarity indices and TTI scores for all participants are depicted in Table 23. 

 

Table 23 

Distribution of Similarity Indices and TTI Scores 
Of All Participants 

Similarity 
Indexa 

TTI Total 
Score Participant 

 Similarity 
Index 

TTI Total 
Score Participant 

0.233 200 070  0.120 277 045 

0.227 174 041  0.118 280 015 

0.222 164 091  0.118 200 037 

0.209 227 016  0.117 209 025 

0.207 190 071  0.113 123 010 

0.126 312 002  0.113 274 030 

0.195 192 048  0.110 154 059 

0.182 194 014  0.109 337 086 

0.177 274 040  0.108 129 064 

0.176 277 021  0.107 229 074 

0.173 255 033  0.107 195 084 

0.170 180 044  0.106 267 018 

0.169 271 019  0.106 239 063 

0.166 278 008  0.104 222 026 

0.161 233 082  0.104 200 027 

0.160 301 061  0.102 253 050 

0.156 197 083  0.101 174 092 

0.155 193 072  0.100 174 092 

0.154 193 031  0.099 261 085 
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Table 23 (continued) 

 
0.154 246 054  0.098 182 020 

0.149 190 007  0.098 179 067 

0.149 215 023  0.097 282 046 

0.148 247 053  0.096 271 029 

0.147 176 093  0.094 167 062 

0.146 192 087  0.093 265 006 

0.144 177 065  0.093 266 012 

0.140 305 051  0.093 265 090 

0.136 142 078  0.092 309 005 

0.134 217 035  0.092 178 047 

0.134 223 052  0.091 251 013 

0.132 298 024  0.091 184 038 

0.132 221 034  0.090 199 043 

0.132 268 081  0.089 340 036 

0.131 242 017  0.088 266 079 

0.130 309 055  0.087 225 004 

0.130 168 057  0.087 181 009 

0.130 279 077  0.084 170 069 

0.129 337 011  0.082 188 073 

0.129 212 058  0.081 239 076 

0.127 296 001  0.078 136 003 

0.127 238 042  0.074 223 094 

0.126 247 089  0.072 233 075 

0.124 241 032  0.071 218 068 

0.123 240 060  0.068 109 039 

0.122 194 080  0.063 228 028 

0.121 234 049  0.061 177 088 

0.121 166 066  0.057 191 022 

Note. (n = 94). 
aAll numbers are listed in descending order by similarity indices. 
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Effect of Other Variables on the Similarity Index (Hypothesis 1) 

Multiple regression was used to test Hypothesis 1 that other variables would have an 

effect on the similarity index. This analysis would answer research question (2), “What 

factors other than conceptual knowledge affect teachers’ ability to integrate technology?” 

Variables included: (1) hours of technology staff development received in the past years, (2) 

self-perception of novice/expertise, (3) extent students are allowed to use technology, (4) 

type of technology most often used by students, and (5) second most often type of technology 

students use. Due to low sample size (n = 94), variable (5) was eliminated from analysis. 

Analysis revealed the only variable to have any effect on the similarity indices at the 0.07 

level was hours of training (F(1, 82), R2 = 0.0383). While the variable was not statistically 

significant and only 3.8% of the variation in participants’ similarity indices was affected by 

hours of training, this does indicate a possible trend within a larger sample. No other 

variables were found to be significant. Table 24 depicts the results of the multiple regression 

analysis. 

 

Table 24 

Effect of Other Variables on the Similarity Indices  
of  94 Participants 

Source DF 
Sum of 
Squares 

Mean 
Square 

F 
Value Pr > F 

Model 1 0.00506 0.00506 3.27 0.0744 
Error 82 0.12696 0.00155   
Corrected Total 83 0.13201    
 

 

Expert and Novice Group Analysis 

 Expert and novice group characteristics. 

 Expert and novice groups were selected from the top and bottom thirds (n = 31), 

respectively on their similarity indices. Expert similarity indices ranged from 0.132 to 0.233 

(M = 0.168, SD = 0.029). Novice similarity indices ranged from 0.057 to 0.101 (M = 0.0859, 

SD = 0.0122). Comparisons were made between the two groups on all demographic 

variables. 
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The largest percentage of experts was between the ages of 30-39. Novices had an 

equal number of participants in two of their age groups, 20-29 and 30-39. Frequency and 

percentages of the ages of expert and novice groups are listed in Table 25. 

 

Table 25 

Age Groups Within Expert and Novice Groups 

Age Group 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
20-29 group 7  (23) 9  (29) 

30-39 group 9  (29) 9  (29) 

40-49 group 7  (23) 8  (26) 

50-59 group 6  (19) 3  (10) 

60+    group 2    (6) 2    (6) 

Total 31(100) 31(100) 
 

 The age groups of experts and novices are depicted in the bar graph in Figure 21. 
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Figure 21. Percentages of age groups within expert and novice groups. 
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 The largest percentage of gender in both groups was female, reflecting the 66% of 

females within the larger sample. Frequency and percentages of the gender of expert and 

novice groups are listed in Table 26. 

 

Table 26 

Gender Within Expert and Novice Groups 

Gender 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Female 22  (71) 19  (61) 

Male 9  (29) 12  (39) 

Total 31(100) 31(100) 
 

 The bar graph in Figure 22 depicts the percentages of gender within expert and novice 

groups. 
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Figure 22. Percentages of gender within expert and novice groups. 

 

The largest percentage of the race in both groups was White. In the expert group, one 

participant in the “Other” category was of mixed Black and White race. In the novice group, 

the participant with “Other” race was South African. Frequency and percentages of race 

within expert and novice groups are listed in Table 27. 
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Table 27 

Race Within Expert and Novice Groups 

Race 

Expert 
Percentages 

n(%) 

Novice 
Percentages

n(%) 
White 29  (94) 24  (77) 

Black 1    (3) 6  (19) 

Other 1    (3) 1    (3) 

Total 31(100) 31(100) 
 

Percentages of race within expert and novice groups are illustrated in Figure 23. 
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Figure 23. Percentages of race within expert and novice groups. 

 

There were two expert teachers not licensed in social studies and one who did not list 

an area of licensure. In the novice group, there were four lateral entry teachers and three who 

listed no area of licensure. Frequency and percentages of licensure areas within the expert 

and novice groups are illustrated in Table 28. 
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Table 28 

Licensure Within Expert and Novice Groups 

Area 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Social Studiesa (Elementary, MS or HS) 5  (16) 10  (32) 

Sciencea 1    (3) 0    (0) 

Elementary (K-6)a 2    (7) 1    (3) 

Emotionally/Mentally Disableda 1    (3) 0    (0) 

Lateral Entry 0    (0) 4  (13) 

No License Listed 1    (3) 3  (10) 

Licensed in two or more areasb 14  (45) 6  (19) 

Licensed in three or more areasb 7  (23) 7  (23) 

Total 31(100) 31(100) 
aParticipants are licensed only in this area. bSocial studies may or may not be one of the licenses. 

 

 Figures 24 and 25 depict the areas of licensure for the expert and novice groups. 
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Figure 24. Areas of licensure for expert group. 
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Figure 25. Areas of licensure for novice group. 

 

Table 29 illustrates the frequency and percentages of number of years teaching. The 

largest percentages of teachers in both groups had taught between 1-5 years. The expert 

average years of teaching was approximately two years more than that of novices (Experts: 

M = 9.90, SD = 9.18; Novices: M = 7.74, SD = 7.90). There were more novices in the 6-10 

years of teaching range. Also, in the 11-30+ year range, there were 12 expert participants and 

only 6 novice participants. 

 

Table 29 

Number of Years Teaching Within 
 Expert and Novice Groups 

Number of  
Years 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
< 1 year 0    (0) 2    (7) 

1-5 years 13  (42) 13  (42) 

6-10 years 6  (19) 10  (31) 

11-15 years 4  (13) 2    (7) 

16-20 years 3  (10) 1    (3) 

21-25 years 3  (10) 2    (7) 
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Table 29 (continued) 

 

26-30 years 1    (3) 0    (0) 

30+ years 1    (3) 1    (3) 

Total 31(100) 31(100) 
 

 Figure 26 illustrates the numbers of years of teaching within the expert and novice 

groups. 
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Figure 26. Number of years of teaching within expert and novice groups. 

 

The largest percentage of participants in the novice group received 10 or less hours of 

staff development in technology integration in the last five years. Equal percentages (32%) of 

experts received 10 or less hours and 31 or more hours of staff development. Six more 

participants in the expert group than in the novice group received 31 or more hours of staff 

development. Table 30 illustrates the frequency and percentages of staff development 

received within the expert and novice groups. 

 

 

 

 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 151 

 
 
 

Table 30 

Hours of Staff Development Received in the Past  
Five Years Within Expert and Novice Groups 

Hours 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
None 1    (3) 3  (10) 

10 or less 10  (32) 13  (42) 

11-20 hours 7  (23) 6  (19) 

21-30 hours 3  (10) 5  (16) 

31 or more hours 10  (32) 4  (13) 

Total 31(100) 31(100) 
 

Figure 27 depicts the number of hours of staff development received in the past five 

years within expert and novice groups. 
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Figure 27. Number of hours of staff development received in the past five years within 

expert and novice groups. 

 
None of the experts or novices rated themselves in the lowest or highest levels of self-

perception as nonusers or experts. Almost equal numbers of participants in both groups rated 

themselves as intermediate and experienced. In the expert group, one less participant was 
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rated as “Novice” and one more participant rated as “Experienced” as compared to the novice 

group. Frequency and percentages of self-perception are depicted in Table 31. 

 

Table 31 

Self-Perception of Novice/Expert 
Within Expert and Novice Groups 

Perception 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Novice 4  (13) 5  (16) 

Intermediate 13  (42) 13  (42) 

Experienced 14  (45) 13  (42) 

Total 31(100) 31(100) 
 

Percentages of self-perception are depicted in the bar graph in Figure 28. 
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Figure 28. Percentages of self-perception within the expert and novice groups. 

 
In the expert group, more students use technology monthly as compared to the novice 

group where more students use technology weekly. In the expert group, students in five 

classrooms use technology daily and in six classrooms they use technology weekly. No 

students in the novice group use technology daily. 29% of novice group classrooms use 

technology only quarterly, once or twice a year, or never as opposed to 20% of the expert 
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group. Frequency and percentages of extent technology is used by students are depicted in 

Table 32. 

 

Table 32 

Extent Technology is Used by Students in the 
Classroom Within the Expert and Novice Groups 

Extent 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Daily 5  (16) 0    (0) 

Weekly 6  (19) 14  (45) 

Monthly 14  (45) 8  (26) 

Quarterly 3  (10) 6  (19) 

Once or Twice a Year 1    (3) 1    (3) 

Never 2    (7) 2    (7) 

Total 31(100) 31(100) 
  
 

Figure 29 depicts the extent of student use of technology. 
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Figure 29. Percentages of extent technology is used by students in the classroom within the 

expert and novice groups. 

 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 154 

 
 
 

The Internet is the most often type of technology students used in the classroom 

followed closely by word processing in expert and novice groups. No participant chose 

spreadsheets, desktop publishing, or video editing as the software most often used type of 

technology. Accelerated Reader was the only other type of software named. Five experts and 

three novices did not list any software as the most often used or marked more than one 

choice making the data unusable. One participant in both groups used databases. Novices use 

a greater variety of technologies than experts. Multimedia, web design software, and GIS 

were each used by one participant in the novice group. Frequency and percentages of the 

most often type of technology students used in the classroom are depicted in Table 33. 

 
 
Table 33 
 
Type of Technology Students Most Often  
Used Within Expert and Novice Groups 

Technology 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Database 1    (3) 1    (3) 

Word Processing 10  (32) 11  (36) 

Published Software 1    (3) 0    (0) 

Multimedia 0    (0) 1    (3) 

Internet 12  (39) 13  (42) 

Web Design Software 0    (0) 1    (3) 

Geographic Information Systems (GIS) 0    (0) 1    (3) 

Other 2    (7) 0    (0) 

Marked more than one choice or never uses 
technology 5  (16) 3  (10) 

Total 31(100) 31(100) 
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Figure 30 depicts the type of technology most often used by students. 

Figure 30. Percentages of the types of technology most often used by students within the 

expert and novice groups. 

 

 
As the second most often type of technology students use, an equal number of 

participants in the expert group selected either the Internet or word processing. Multimedia 

was used second most often by two experts. Most novices used word processing second most 

often followed closely by the Internet. No participant chose desktop publishing or video 

editing as the software second most often used. Four experts and three novices did not list 

any software as the second most often used or marked more than one choice making the data 

unusable. Two participants in the novice group used database and again, the novices tend to 

use a greater variety of technologies than experts as their second choice. GIS and desktop 

publishing were among the novice choices. Frequency and percentages of the second most 

often type of technology students used in the classroom are depicted in Table 34. 

 
 
 
 
 
 
 

0%
5%

10%
15%
20%
25%
30%
35%
40%
45%

DB WP Published
Software

MM Internet Web
Design

GIS Other Not
included

Type of Technology Most Often Used by Students

Pe
rc

en
ta

ge
s

Experts
Novices



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 156 

 
 
 

Table 34 
 
Second Most Often Type of Technology Students  
Used Within Expert and Novice Groups 

Technology 

Expert 
Percentages 

n(%) 

Novice 
Percentages 

n(%) 
Database 0    (0) 2    (7) 

Word Processing 12  (39) 11  (35) 

Published Software 1    (3) 1    (3) 

Multimedia 2    (6) 1    (3) 

Internet 12  (39) 10  (32) 

Geographic Information Systems (GIS) 0    (0) 1    (3) 

Desktop Publishing 0    (0) 2    (7) 

Marked more than one choice or never uses 
technology 4  (13) 3  (10) 

Total 31(100) 31(100) 
 

 
Figure 31 depicts the type of technology used second most often by students within 

the expert and novice groups. 
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Figure 31. Percentages of the second most often types of technology used by students within 

the expert and novice groups. 
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A list is provided for all demographic variables within the expert and novice groups 

(see Appendix DD). 

 
Correlation of TTI scores with similarity indices within expert and novice groups. 

 
TTI scores for the expert group ranged from 142 to 312 (M = 222.97, SD = 47.44). A 

majority of participants in the expert group rated themselves in the confident range of 

expertise (68%). The TTI scores for the novice group ranged from 109 to 340 (M = 217.35, 

SD = 51.73). A majority of participants in the novice group also rated themselves in the 

confident range (58%). More novices than experts perceived themselves as able to teach 

others. Table 35 displays the frequency and percentages of participants in each range of the 

TTI.  

 

Table 35 

Expert and Novice Participants in Each of the TTI Ranges 

Description of scale 
Range of scores 

in each scale 

Expert 
participants in 

each range 
n(%) 

Novice 
participants in 

each range 
n(%) 

Not at all 0-86 0    (0) 0    (0) 

Minimal 87-172 2    (6) 4  (13) 

Confident 173-258 21  (68) 18  (58) 

Able to teach others 259-344 8  (26) 9  (29) 

Total  31(100) 31(100) 
 

Correlation of TTI scores and the similarity indices for the expert group was – 0.1654 

and for the novice group 0.2639. Correlations for both groups indicate very weak 

relationships. The scatterplot in Figure 32 depicts the similarity indices and TTI scores for 

both groups. 
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Figure 32. Similarity indices for expert and novice groups. 

 

Correlation of expert and novice groups’ similarity indices with gold standard 

(Hypotheses 2 & 3). 

Similarity indices for the expert group participants ranged from 0.132 to 0.233 (M = 

0.168, SD = 0.0287) and for the novices from 0.057 to 0.101 (M = 0.0859, SD = 0.0122). The 

similarity indices reveal very low similarities with the gold standard for both experts and 

novices. This would seem to indicate that none of the participants closely resembled the 

experts in their conceptual knowledge. However, this study only measured the links in 

common with the gold standard rather than all possible links, reducing considerably the 

number of links common to both networks and therefore, the similarity indices. For example, 

when a network with 265 links was compared to the gold standard (number of links = 112), 

there were 44 links in common resulting in a similarity index of 0.132. In another network 

with 264 links, there were 71 links in common resulting in a similarity index of 0.233. It 

should be remembered that the number of common links divided by the total number of links 

minus the common links in two networks determines the similarity between them. This is the 

proportion of common links, a number which would be very small unless two maps were 

almost identical. Even though we might imply that classroom experts are more similar to 

Phase 1 experts, it cannot be stated with accuracy exactly what is the answer to research 

question (3), “What is the relationship between experts and other teachers?” The next three 

figures illustrate the concept of similarity. Figure 33 depicts the gold standard concept map. 
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Figure 33. Gold standard concept map with a total of 112 links. 

 

Figure 34 depicts an expert map with a similarity index of 0.222 and Figure 35 a 

novice map with a similarity of 0.087. These figures illustrate the differences in similar 

groupings among the gold standard, expert, and novice maps. 

 
Figure 34. Expert concept map with 174 total links and 52 links in common with gold 

standard. 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 160 

 
 
 

 
Figure 35. Novice concept map with 243 total links and 30 links in common with gold 

standard. 

 

The top third of the similarity index scores who most closely resembled the gold 

standard were considered as members of the expert group (n = 31) and the bottom third of the 

scores in the sample who were least similar to the gold standard were considered as members 

of the novice group (n = 31) in this study. After this selection, group data were further 

analyzed to test additional hypotheses. 

Hypothesis 2 proposed that there would be a statistically significant positive 

relationship between the expert group’s average similarity index and the gold standard. 

Hypothesis 3 stated that the correlation between the average similarity index of the novice 

group and the gold standard would be much lower than for experts. To test these hypotheses, 

an average of the similarity indices in each group was computed in Pathfinder. Pathfinder 

computes a statistical test of the similarity of two networks, the tail probability (TlPrb) which 

is the probability that the two networks would share the given number of links or more by 

chance. Analysis revealed a similarity index of 0.112 (TlPrb < 0.00000) for the expert 

group’s average and 0.028 (TlPrb = 0.94983) for the novice group’s average. Based on the 

tail probability, the similarity index for the expert group was found to be statistically 
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significant (Hypothesis 2) and while the average similarity index for the novice group was 

not statistically significant, it was much lower than the correlation for the expert group 

(Hypothesis 3).  Table 36 depicts the similarity indices along with the number of links in a 

network, common links, tail probability, and TTI scores for participants in the expert and 

novice groups.  

 

Table 36 

Expert and Novice Group Statistical Analyses 
                             Experts     Novices 

SIa   Links    CL TlPrbc TTId     ID  SI   Links  CL TlPrb TTI    ID 
0.233 264 71 0.00000 179 070  0.101 96 19 0.00098 174 092 
0.227 142 47 0.00000 174 041 0.100 162 25 0.00645 181 056 
0.222 174 52 0.00000 164 091 0.099 254 33 0.02505 261 085 
0.209 327 76 0.00000 227 016 0.098 179 26 0.01240 182 020 
0.207 168 48 0.00000 190 071 0.098 225 30 0.02367 179 067 
0.198 148 43 0.00000 312 002 0.097 271 34 0.03747 282 046 
0.195 176 47 0.00000 192 048 0.096 117 20 0.00473 271 029 
0.182 290 62 0.00000 194 014  0.094 192 26 0.02983 167 062 
0.177 233 52 0.00000 274 040  0.093 195 26 0.03576 265 006 
0.176 222 50 0.00000 277 021  0.093 478 50 0.21017 266 012 
0.173 98 31 0.00000 255 033  0.093 381 42 0.13459 265 090 
0.170 212 47 0.00000 180 044  0.092 77 16 0.00149 309 005 
0.169 247 52 0.00000 271 019  0.092 243 30 0.06227 178 047 
0.166 288 57 0.00000 278 008  0.091 235 29 0.06710 251 013 
0.161 191 42 0.00000 233 082  0.091 141 21 0.01918 184 038 
0.160 163 38 0.00000 301 061  0.090 337 37 0.16634 199 043 
0.156 243 48 0.00000 197 083  0.089 340 37 0.18274 340 036 
0.155 216 44 0.00000 193 072  0.088 148 21 0.01960 266 079 
0.154 187 40 0.00000 193 031  0.087 324 35 0.20766 225 004 
0.154 226 45 0.00000 246 054  0.087 138 20 0.02941 181 009 
0.149 166 36 0.00000 190 007  0.084 81 15 0.00689 170 069 
0.149 220 43 0.00000 215 023  0.082 233 26 0.20286 188 073 
0.148 206 41 0.00000 247 053  0.081 116 17 0.03999 239 076 
0.147 154 34 0.00000 176 093  0.078 164 20 0.13389 136 003 
0.146 187 38 0.00000 192 087  0.074 238 24 0.41100 223 094 
0.144 222 42 0.00000 177 065  0.072 96 14 0.06263 233 075 
0.140 91 25 0.00000 305 051  0.071 128 16 0.14595 218 068 
0.136 213 39 0.00001 142 078  0.068 112 13 0.08795 109 039 
0.134 168 33 0.00001 217 035  0.063 260 22 0.78042 228 028 
0.134 125 28 0.00000 223 052  0.061 169 42 0.00000 177 088 
0.132 265 44 0.00000 298 024  0.057 147 14 0.54771 191 022 

Notes. Each group is sorted by similarity index in descending order. Number of links in the gold standard network was 112. 
aSimilarity Index. bCommon links between a participant’s network and the gold standard. cTail Probability, a statistical test 
of the similarity of two networks. When the TlPrb is large, this is an indication that the grouping was not taken seriously and 
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is apparent when a large number of concepts are not grouped with any other concepts or when too many concepts are placed 
in the same group. dTeaching with Technology Instrument. 
 
 

Effect of other variables on the similarity index within expert and novice groups 

(Hypotheses 4 & 5). 

Multiple regression was used to test Hypotheses 4 and 5 that other variables would 

have an effect on the similarity index. Due to low sample size in each group (n = 31), only 

one variable was included in this analysis, hours of technology staff development received in 

the past years. This variable was chosen because it was found to have some effect on 

conceptual knowledge in Phase 1. The variable had no statistically significant effect in either 

group. 

 
Differences between expert and novice groups on means of TTI scores, similarity 

indices, and common links. 

Research question (4) asked, “Are there significant differences in the conceptual 

knowledge of experts and novices?” MANOVA was used to determine if there were 

significant differences between the expert and novice groups on the TTI scores, the similarity 

indices, and common links. There was strong evidence that the expert and novice groups 

differed significantly on the means of the similarity indices (F(1, 60) = 214.77, p < .0001). 

Table 37 depicts this difference between the two groups in means of similarity indices. 

 

Table 37 

Differences Between the Expert and Novice Groups 
On the Means of Similarity Indices 

Source DF 
Sum of 
Squares Mean Square 

F 
Value Pr > F 

Model 1 0.1043 0.10430 214.77 <.0001 
Error 60 0.0291 0.00049   
Corrected Total 61 0.1334    

 

The measure of common links indicates how many similarly grouped concepts exist 

between a participant’s map and the gold standard map and there were significantly more 

common links among the expert maps (F(1, 60) = 53.90, p < .0001). The mean score for 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 163 

 
 
 

common links in the expert group was 45.00 (SD = 11.11) and for the novice group, 25.81 

(SD = 9.40). Table 38 depicts this difference between the two groups in means of common 

links. 

 

Table 38 

Differences Between the Expert and Novice Group 
On the Means of Common Links 

Source DF 
Sum of 
Squares Mean Square 

F 
Value    Pr > F 

Model 1 5710.081 5710.081 53.90 <.0001 
Error 60 6356.839 105.947   
Corrected Total 61 12066.919    

 

In addition, within the range of the similarity indices obtained for all participants 

(0.057 to 0.233), novice scores were considerably lower than those of experts and they 

comprised a larger percentage of the 94 scores in the larger sample. Table 39 illustrates the 

frequency and percentages of similarity indices in 94 participants.  

 

Table 39 

Percentages and Ranges of Similarity Indices Within the Sample 

Group Range of Scores 
Percentage 

n(%) 
Highest Third – Experts 0.132 – 0.233 31  (44.63) 

Middle Third 0.102 – 0.132 32  (32.56) 

Lowest Third – Novices 0.057 – 0.101 31  (28.81) 

Total  94(100.00) 
 

There was no evidence that the groups differed on the TTI mean scores. 

 

Phase 3 Qualitative Analysis 

 
 The purpose of Phase 3 was to investigate whether and to what extent teachers’ 

instructional design practices characterize their expertise. The analysis of teachers in Phase 3 

would answer research questions (5), “What instructional design principles characterize the 
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classroom practice of expert teachers?” Determination of expertise was made in Phase 2 

based on quantitative data showing those individuals who were most similar to experts in 

conceptual knowledge. Three teachers in the expert group were observed and interviewed 

during a lesson that integrated technology. Notes were recorded during observations using 

the Instructional Design Observation Notes instrument and individually, the researcher and 

one other rater reviewed the videotapes and used the TIDE instrument to rate the evidence of 

instructional design elements found in the practices of each teacher. Evidence was examined 

in videotapes, audio taped interviews, lesson plans, and other accompanying materials. 

Scores on the TIDE suggested ranges of instructional design elements that were exhibited as 

less than adequate, adequate, and more than adequate. After teachers were rated, summaries 

of the qualitative data were typed and rater 2 read the summaries and suggested differences 

in interpretation which were incorporated into the discussion. 

 

 

Expert Characteristics 

Expert 1 was licensed in school social studies and was obtaining her teacher 

certification through lateral entry. Her previous work experience was in political consulting. 

Expert 2 was licensed in K-12 social studies and grades 4-9 language arts and Nationally 

Board Certified in English and Language Arts for early adolescents. Expert 3 was licensed in 

middle school social studies and language arts and Nationally Board Certified in Social 

Studies in History for early adolescents. All three experts rated themselves in the confident 

range on TTI scores. Similarity indices for the 31 experts ranged from 0.132 to 0.233 (M = 

0.168, SD = 0.029). Two of the Phase 3 participants fell in the lower half of this range while 

one was nearer to the mean score. Table 40 describes the characteristics of these teachers. 
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Table 40 

Phase 3 Expert Characteristics 

Expert SI TTI Age Gender Race 

Yrs. 
Teaching 

Social 
Studies 

Hours 
Training 
in past 5 

yrs. 
Self 

Perception

Extent  
of 

Student 
Use 

Type  
of  

Tech  
used  
most 

Type  
of  

Tech 
used 

second 
1 0.140 253 20-29 F W 1 10 or less Exp. Monthly Internet WP 
2 0.148 223 40-49 F W 23 31+ Exp. Weekly WP Internet
3 0.160 246 60+ F W 18 31+ Exp. Daily DB Internet

  

Context 

 After visiting the middle school several times, it became apparent that the school 

administration and environment were significant reasons that three experts came from the 

same school. The teachers expressed great admiration and respect for their principal whom 

they believed cared deeply for them and the students and supported the use of technology. 

Teamwork and collaboration among the teachers made the school an inviting place to work. 

There were grade level team meetings, staff meetings and luncheons, and once a month 

Friday night activities for the staff. One teacher stated, “Everyone wants to work here but 

there are never any openings.” Another stated, 

 

If you hear the announcements today, you'll probably hear Dr. O tell the kids, 
"We love you. Have a good weekend. Be safe. Be sure to hug your teacher 
and thank your teacher on the way out for the wonderful job they do and for 
everything they do for you."  I mean he will announce, on the announcements 
to the kids, "We love all of you." Any time they have a meeting like a grade 
level with all the kids anything they're going to, he tells them. He says to our 
staff, "You're wonderful staff."  I mean he'll walk up, "Hello, wonderful 
teacher," you know. Very -- a lot of positive re-reinforcement. 

 

In a short discussion with the principal, he stated, “I’m the luckiest principal around 

to have such a wonderful staff. They make my job easy for me.” It was evident those positive 

feelings between teachers and the principal were mutual, a quality that pervaded the 

atmosphere. All teachers stated that enthusiasm was a common characteristic of their school 

environment. 
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 Technologies in the school included a 30-computer business lab, a 30-computer 

flexibly scheduled lab, a 15-computer media center lab used only for internet research, and a 

set of 30 mobile checkout laptops; three interactive, electronic whiteboards used as 

presentation centers; on the average, two computers per classroom with more in some rooms; 

devices in every classroom to project the computer on the television screen; and six digital 

cameras. The school offered students the opportunity to create and present a daily television 

broadcast for the school and to take a video camera class as an elective. Teachers could 

checkout the mobile laptops for home use. A technology committee, who meets monthly, 

wrote a long-range technology plan for the school. Everyone was kept informed of 

technology news through email updates. On site support and workshops were offered through 

a fulltime technology facilitator, a person seen as an individual who welcomed teachers and 

was available to help with lessons in the computer lab if needed. One expert, who thought the 

school offered much in the way of technology, believed that each classroom should be 

equipped with more computers for technology integration to become a regular practice for 

some of the teachers. While each classroom had a minimum of two computers, with her own 

funds she had added five more computers in her classroom. 

Through grant money, the University of North Carolina at Charlotte partnered with 

the school to offer teachers at the school and surrounding areas higher degrees in middle 

grades education. Classes were held at the middle school. Several reasons the university 

chose this school were because of its unique and progressive environment and because 

approximately 41% of students were from low socioeconomic settings with a large number 

of these falling below grade level in reading ability. 33% of the 1000 students were on free or 

reduced lunch because the city’s public and subsidized housing were in the school’s 

assignment area. Hispanics comprised 11% of the school population. The school’s new 

building, built in 1999 was well equipped with state of the art technology. To prepare 

themselves to design a technology program for the new school, a team of teachers visited 

other schools considered to have exemplary technology programs. The program and facilities 

were designed with input from all teachers for the explicit purpose of offering to the special 

student population resources that most of them did not have at home.  
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Concerns for these students were expressed more than once among the three experts 

and seemed to be one of their greatest motivations for using technology. Expert 1, who had 

entered teaching from the business world, mentioned that she wanted to narrow the gap for 

those students whose only access to technology was at school. Having come from a field 

outside of education, she knew firsthand that students would need to have technological 

skills. She felt that technology offered resources that could be geared toward a diversity of 

learner needs and offered the ability for individual pacing needed by some students. Expert 2 

described how the remediation offered through software was of superior quality. The 

computer-assisted software, which was integrated with the Accelerated Reader program, 

tutored students in reading skills and advanced with the students as their skills increased. 

Reading levels and a list of books on a particular level were provided at the end of a session. 

This expert used the Internet extensively because she felt she could tailor reading abilities for 

students better than with the textbook. She also felt that having material chunked in smaller 

sections as is sometimes found on the Internet helped students in not feeling overwhelmed 

with reading. She expressed technology’s benefits for this special population during the 

interview. 

 
We have so many students in this school who are below grade level reading, 
and a lot of times they don't feel successful when they're reading out of the 
textbook. It becomes a little harder for them. So this gives them one more 
avenue, or one more extension where they can get in there, especially if 
they're doing some kind of web quest, or Internet search, scavenger hunt, 
whatever. It makes it a fun way for them to get in there and they're excited 
about reading these little broken up pieces, if you will, instead of long pieces 
of text. I feel like they're making a connection back of the text if they're 
getting in there and getting excited about it. That's why I like to use it. 
 

Expert 3 was motivated to use technology because she had experienced her own 

children’s need for technology in graduate school. Because of her personal experiences, she 

wanted to ensure that her students learned the skills they needed while in her classroom. She 

stated that students in her school, even though from a low SES area, deserved the same 

advantages as other students. In addition, experts offered many reasons for using technology 

in the social studies curriculum. Technology offered the most current information on world 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 168 

 
 
 

events, provided opportunities to connect in real ways to other cultures, allowed writing 

across the curriculum, was a springboard for other types of projects, provided a wealth of 

resources, could be used to accommodate different learning styles, offered variety and 

enjoyment, and usually engaged learners much more than when using a textbook.  

Another factor that motivated technology integration at this school was that the 

district had only purchased one classroom set of social studies textbooks for an entire grade. 

However, many other materials such as CD’s, videos, and a website accompanied these 

books. If students had the Internet, they would have home access to the resources that 

accompanied the textbook. Having only one set of books prevented students from reading the 

book at home so teachers found themselves searching for ways to teach the curriculum 

effectively without access to a book. This encouraged them to make use of the additional 

resources that accompanied the book. One expert mentioned that while making use of these 

resources was beneficial for in-school learning, she felt that if the district was going to only 

offer the classroom set of books, they needed to update the technology made available to 

students so that they too could access the resources at home.  

 Another significant reason that technology was used at this school was because 

content area teachers were responsible for preparing students with the NC computer skills 

needed to pass the eighth grade computer test required for graduation. It was essential for 

teachers to be creative in scheduling and collaborative efforts and be given freedom and 

flexibility to determine how they would do this. At each grade level, teams were arranged by 

homerooms. Some teams were comprised of two teachers, some as many as four. In all three 

grades (6-8), English teachers were responsible for integrating word processing, math and 

science teachers for integrating spreadsheets, and social studies teachers for integrating 

database. The seventh grade social studies team was the only academic class that team taught 

on a rotation schedule. Classes were scheduled so that students rotated between different 

teachers four times in a nine-week period. Each teacher taught the same curriculum but each 

was responsible for emphasizing a different area. One teacher might focus on improving map 

skills and another on integrating database into the curriculum.  

Other reasons this school excelled in technology integration were because of the 

existence of an innovative social studies program and the teachers who planned and 
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implemented this program daily. The social studies program was designed to offer every 

seventh grader an opportunity to experience a special seminar taught by one of the team 

members. This teacher traveled in the summer to film on location the places that were studied 

in the seventh grade curriculum and during this seminar, he shared his world travels with 

students in a large auditorium where there was a large video screen, a VCR, a data projector, 

laptop, and overhead projector. The overhead was used for notes and the laptop for accessing 

online news services daily. The teacher used a variety of media to present his travels 

including slides, videos, and storytelling of historical events. As part of this seminar, students 

participated in many types of activities including small group interactions, discussions of 

what they had learned or experienced, small group hands-on activities, reading and writing 

workshops, skills building, and reading strategies. Experts, as well as all team members felt 

this seminar was an integral component of the social studies curriculum because it provided 

students with authentic experiences relevant to what they were studying. Social studies 

teachers created a common theme for this unique social studies program called, “Thinking 

About the Changing World I Live In and On.” This theme focused on physical geography 

and culture and was largely shaped by the needs to prepare students with information and 

mapping skills they felt were important to social studies and to help students make real 

connections with people and cultures around the world.  

 Schema theory, research in expertise, social studies teaching, instructional design, and 

the reflective teaching model tell us that knowledge organization is affected by the context of 

learning and prior knowledge. By the fact that three experts were from the same school and 

the nature of the school was found to be so unique supports the research that developing 

expertise in a particular area is highly contextual. Factors that greatly influenced these 

teachers were the collaborative relationships among the staff, support from the principal, the 

availability of equipment, needs and concern for students from low SES areas, lack of 

textbooks, on-site technology support, creative teaming and scheduling of classes, 

responsibility of all teachers to teach computer skills, the value placed on teacher input and 

involvement in school programs, innovative social studies instruction, and experiences 

outside of education.  
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Member checking was used to add interpretive validity for contextual factors as they 

were described. Overall, two teachers deemed it accurate with only a few minor revisions 

that were incorporated into the description. The third teacher never responded. During the 

initial interview, Expert 1 expressed her belief that technology at the school was not as 

widely used as it could be and that many teachers still were not using the available resources. 

Experts 2 and 3 believed there was much enthusiasm and technology integration in the school 

and that all teachers used technology a lot. Such a difference in perspectives required an 

examination of multivocality (Bogdan & Biklen, 1998). Expert 1 was asked via email why 

she thought there was such a discrepancy but a reply was never received. While it is not 

entirely clear why there were differences of opinion, there are several possible reasons this 

difference existed. Since technology integration is so contextual, grade levels or even teacher 

teams within a school can be very different. Another reason could be that this expert’s prior 

experience in the business world influenced her perspective of how much technology would 

be used in education compared to what she had seen outside of the school environment. 

Finally, being a very new teacher, this expert may not have been as familiar with the overall 

school environment as teachers who had taught for many years. Multivocality reveals that 

participants have diverse points of view, tacit knowledge, and prior experiences that affect 

their perspective and expectations on the state of technology integration within the school. 

Even so, this lends more support to the fact that technology integration is highly contextual. 

With this context in mind, the instructional design practices of experts were examined to 

describe how their practices characterized their expertise.  

 

Instructional Design Practices 

Instructional designs of expert teachers should follow some basic guidelines or 

principles from theory. However, based on research in expertise, several factors should be 

remembered when examining the instructional designs of experts. Experts might have passed 

the stage where they explicitly write lesson plans and because their knowledge has become 

so interrelated and automatic through experience and training, it is often difficult for them to 

verbalize their knowledge. For these reasons, it was not assumed in this study that experts 

could necessarily state a systematic plan of instruction but that these instructional practices 
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would become clear through observations and interviews. The focus of these observations 

and interviews was to learn how teachers characterize their expertise in teaching social 

studies while integrating technology. 

The three stages of Smith and Ragan’s (1999) ID model, analysis, strategy 

development, and evaluation were used as guides when observing and rating experts in their 

instructional practices. In this model, analysis entails learning as much as possible about the 

environment, learners, and tasks the learners will be asked to perform. In strategy 

development, teachers determine the way instructional material relating to the task should be 

presented, the sequence of instruction, and media that will support the instruction. During 

evaluation, teachers plan an approach for evaluating the instruction and student learning in 

order to determine what changes need to be made for improvement. Using these stages, the 

ID practices of three experts will be described. As mentioned earlier, the Observational 

Design Notes instrument was used to record observations and the TIDE instrument was used 

to rate the experts on the evidence of instructional design principles.  

 

Expert 1 

Expert 1 was a second year lateral entry teacher who had a previous but short career 

in political consulting. She held a B.S. degree in Political Science that allowed her to teach 

social studies but she had to obtain courses in educational methods by the end of the year. 

She was in the age range of 20-29 and changed careers simply because she wanted to be 

closer to home. She had used technology extensively in her previous job so she was not 

fearful of using it in school.  

 

Researcher: What made you more comfortable, do you think, than other 
teachers?  

Expert 1:  I think I've used computers for a lot of different reasons. I mean I've 
done a lot of research and then, being in grad school, that was all I used, 
all the time. I mean I had textbooks and things, but I was doing a lot of 
research online. I was working with databases and then, with my job in 
Texas, I worked with databases. I also used spreadsheets, coming up with 
reports. 

Researcher: So your comfort levels come from just prior use? 
Expert 1: Um-hmm. 
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She wanted students to learn to use technology because she had seen the need for this 

in her previous job. She was also very concerned about the population of students that were 

in her school and wanted to help narrow the gap for those who did not have access to 

technology at home. Although she stated this in her interview, according to her questionnaire, 

her students only used the computer monthly. Her students used the Internet most often 

followed by word processing. She perceived herself as experienced in using computers and 

rated herself in the confident range on the TTI with a score of 253. As a new teacher, she had 

10 or less hours of technology staff development in technology. She was the lowest scoring 

of Phase 3 experts on the similarity index with a score of 0.140.  

Experts 1 and 3 taught their lesson in the school’s flexibly scheduled computer lab. 

There were 29 student computers in the lab with six computers placed on two pods in the 

middle of the room and 23 computers placed around the perimeter of the room. In the lab 

were also a printer, a presentation station with computer and large screen projector connected 

to an interactive, electronic whiteboard, a large screen television, and a wall mounted 

television in the corner. Worktables were placed to the sides of the presentation station where 

students who did not have Internet access worked. Figure 36 illustrates the layout of the lab. 

 

Figure 36. Layout of the flexible computer lab. 
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The objective for this lesson was to have eighth grade students trace the causes and 

effects of the Revolutionary War. This would include assessment of the impact of major 

events, problems, and personalities during the Constitutional Period in North Carolina and 

the new nation (see Appendix EE for lesson plan). The purpose of this lesson was to review 

chapters 6 and 7 from their textbooks, Creating America: A History of the United States 

(Garcia, 2002) as a follow-up to classroom studies. According to the teacher, this type of 

review was necessary because students could not take the books home to review the chapter 

material.  

There were 18 students in the class comprised of 8 males and 10 females. Among 

these were two Hispanics who were English language learners, one female and one male; 

four Black females and the 12 remaining students were White, 5 females and 7 males. 

According to students’ Individualized Education Plans (IEP’s), two of them had Attention 

Deficit Disorder (ADD), one was high performing and one was low performing. Six students 

were nonreaders and low performing. Three students, who were designated as exceptional, 

were allowed reading assistance and extra time on tests. All but seven students were 

considered to be of average intelligence.  

The teacher began the lesson with verbal instructions on logging into the computers 

followed by finding the textbook website. These instructions were modeled using a computer 

projected onto an interactive, electronic whiteboard. The teacher then provided individual 

guidance, as needed, for students to locate the Internet website and to begin the activity. 

There was no mention in this introduction of social studies content. Students were allowed to 

choose between two activities, flipcards and crossword puzzles (see Appendix FF for Internet 

Flipcard Activity). To find answers for the activities, students were instructed to use their 

textbooks. On the previous day, students had completed research in the media center using a 

review worksheet with similar questions as those on the Internet activities. As students 

worked in the lab on this day, the teacher helped them complete worksheets from the 

previous day’s lesson and checked homework. Several times during the lesson, all students 

were interrupted to get out their worksheets or homework. The lack of instruction requesting 

the students to be prepared with their worksheets prior to students beginning their work gave 

the impression that activities were not well planned prior to the lab visit.  
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During the interview, the teacher expressed much excitement about the extra 

resources that were provided with the texts and felt that students were more engaged using 

the online resources than when using the textbook. She particularly liked the online 

simulations the site offered and when asked why she would use these she answered, “So they 

[students] can visualize something. They can connect with it. They can get greater meaning, 

clearer understanding.” There were many reasons she felt this day’s activity would be an 

effective use of technology. 

 

Well, I wanted to do this because, for one, I'm just very excited about our 
new books, and I want to use the resources that come along with it…. I like 
that it has a lot for students and teachers. I wanted them to get this review in 
here because they can move at their own pace. If they need to take more time 
on a concept, they can, and if they're ready to go forward, they can. If I'm 
doing a lecture review, they all have to stay with me. I liked that they could 
spend more time on whatever they needed to spend that time on. Also, for 
those who have computer access at home, they can look it up, and they can 
do that extra review. And then the ones that don't, a lot of them say, "Well, I 
have a friend and I can go to my friends house and use his computer or her 
computer." I like showing them there's other fun stuff you can do that's 
educational. Studying doesn't have to be all, "Oh, gosh, I got to open my 
book." You know, they can -- we can change things up a bit. I think they also 
appreciate that we’ll do different things…. And they like the variety, and 
they need the variety. Sometimes we'll -- I'll lecture for review. Sometimes 
we'll go over review together.  Sometimes we'll play a game. So I try to keep 
things mixed up so they -- I think they like feeling like you listen to them and 
try to do things that they like to do. I think that helps them have a more 
positive attitude. 
 

Guidelines she followed when planning an integrated lesson were relevance to the 

content, benefit for students, technical issues, preparation needed, and accommodations for 

different students. However, she did not consider her responsibility to teach eighth graders 

about database for the NC computer skills test an appropriate time to integrate technology 

and content. She also was not able to envision other times when technology integration 

would be relevant, practical, or an efficient resource to teach the curriculum.  
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Expert 1:  One of the guidelines is when I'm teaching them for the computer 
test they have to take. I know that I have to teach them databases. I have a 
scheduled time come in and a clear reason and we have a format we 
follow. 

Researcher:  Is that integrated with your Social Studies when you do 
databases? 

Expert 1:  No. 
Researcher:  You're just teaching strictly how to use the database? 
Expert 1:  Right.  
Researcher:  But none of the teachers actually integrate that into the content 

area, they're teaching the actual skills? 
Expert 1:  No. Miss Ferguson [technology facilitator] gives us what we use for 

that. She gives us our worksheets. 
Researcher:  Have you ever taught a lesson, in the classroom, that they're going to 

come back to the lab and then do something as the extended activity or follow-up 
activity? You can't really integrate in the classroom? You have to come in here? 

Expert 1:  No. But that sounds like a great idea. 
Researcher:  I was thinking of lessons such as maybe, if you're studying about the 

Revolutionary War and you want them to come in here and do any kind of 
multimedia or something? 

Expert 1:  Maybe with the Civil War project, yes. Because with their Civil War 
project, we talk about the Civil War and all this stuff and then they get a person. 

Researcher:  Do they have Power Point here, and have you ever used that with them? 
Expert 1:  It would take way too long to teach them that. 
Researcher:  Okay.  That's what I was going to ask you. Would Miss Ferguson be 

available to help teach the students to use it? 
Expert 1:  Yes. But I think given the constraints put on me by the curriculum, I could 

not justify taking the time to teach them how to use Power Point. 
Researcher:  So in your content area that would be too much time taken out from the 

content? 
Expert 1:  Yes.   
Researcher:  I don't understand why you haven't integrated your database with 

your Social Studies content. If you're having to teach that for the test, are 
you -- does it take your whole time in the lab with them to actually teach 
the skills? I mean when you teach the skills, are you not using any type of 
Social Studies database? 

Expert 1:  No. Miss Ferguson creates the database, and then she has a set of 
questions that the kids go through. 

Researcher:  You're actually teaching just her lessons and using her materials.  
Because there are lots of databases for Social Studies out there that the 
DPI even provides that could be integrated so well.  It would make it more 
meaningful? 

Expert 1:  I don't think that's my option.  I don't think I have a say in that. 
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Researcher:  If you don't have the option, you don't have the option. But given 
the option, do you think you would try to do something like that? 

Expert 1:  Oh, absolutely. 
 

This teacher’s statements were sometimes contradictory since she saw the importance 

of students using technology and knew had some guidelines when technology would be 

appropriate but she practiced very little technology integration. These contradictions 

suggested that conceptually she understood the need for students to use technology and knew 

what would make it an effective teaching tool; she just did not have enough knowledge of 

applications or integration ideas to put this into practice, an assumption that was supported 

further in her observation. Based on research that teachers gain most of their expertise 

through many years of experience (Carter et al., 1987; Dunn and Taylor, 1990), this lack of 

practical ability may have been partly due to the fact that she had few years of teaching 

experience. One might assume that her expertise in pedagogy and curriculum was not well 

developed and even if she knew how to use technology, this did not guarantee that it was 

used as an effective teaching tool in a school setting. This became more apparent as the 

lesson proceeded.  

Although the teacher had analyzed the context, learners and learning task, there were 

many things she had not considered. The flexible lab had been scheduled, the presentation 

station was ready to model logging onto the Internet, and technical information was provided 

to students through direct instruction. One student, not using the Internet because he did not 

have parental permission was given an optional lesson activity to work on in the lab. A 

Spanish version of chapter summaries could be obtained from the textbook website but these 

were not given to ESL students in this particular lesson. More importantly, very few 

accommodations were provided for students who were nonreaders, ADD low performing, 

ESL, or those labeled exceptional. She stated in her interview that she considered 

accommodations for students but the only accommodations in this lesson were provided to 

two groups. Low performing students were told, "If you take really good notes today, I will 

let you use them on the test Tuesday." In addition, ESL students who could read English but 

not write it so well were allowed to write their answers in Spanish and have them transcribed 

by the Spanish teacher. The teacher also felt it was important that students learn study skills 
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and how to make use of the resources they are given, skills that could easily be taught by 

using the Internet. There were no assessment measures to determine if this activity 

successfully enabled students to review or learn study skills. Students were not questioned on 

their comprehension of the material or given any closing activities that would indicate 

whether learning had occurred.  

The scope of the lesson was difficult to evaluate because no content was covered 

during this lesson. The sequence of methods was appropriate; there were just not enough 

variety of methods to gauge. Very few of Gagne’s (1985) nine events of instruction were 

included in the lesson. Student attention was gained by giving initial instructions on 

accessing the textbook website. After these technical instructions were given, students 

immediately began working on their activity. At no time was there any mention of social 

studies content. The objective as stated on the lesson plan, had it been taught, was organized 

around two important ideas in social studies that correlated with curriculum standards: the 

causes and effects of the Revolutionary War and the impact of major events, problems, and 

personalities during the Constitutional Period. With these topics in mind, relationships within 

and among subjects could have been reviewed during the lesson. But only what students 

were obtaining on the website could be considered as content. As a result, this appeared to be 

an isolated lesson in order to make use of the website resources. In the Internet activity 

students used online flipcards and crossword puzzles to review concepts, both of which could 

have been provided in paper form and given to students to take home in the place of 

textbooks. Therefore, while the use of the computer for review may have been more 

stimulating, technology was not essential for this lesson and may actually have been 

distracting to students who could not read well. In addition, the completed activities were not 

printed so even though students were reviewing, only those students with Internet access at 

home would have been able to return to the website for further reinforcement. Students were 

told to take notes as they worked, however, the teacher did not monitor whether they did this 

and some students were clearly not taking notes. Some students were observed daydreaming 

while others were engaged, taking notes, looking for answers in their textbook, and talking to 

a classmate while pointing to items on the computer screen. It also was not clear how much 

of the activity students completed and although the teacher walked around the room 
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occasionally and looked at student’s computers, there were no comments or questions to 

measure student progress. Although it was a planned activity to review chapters 6 and 7, 

students may have completed only the first few questions of chapter 6. Since the teacher used 

most of this time to check worksheets and homework, she was not adequately guiding 

students in the day’s activities.  

When asked how she would evaluate the success of her instruction, the teacher stated, 

“I look back and think, Okay. What went wrong?  How could this have gone differently?  

How could I have avoided this problem or this situation? And that happens between classes 

and then at the end of the day. We have observations and those are really helpful.” As a 

second year teacher, she often asked her mentor to observe her lessons and give her 

feedback. In addition, she discussed problems with teammates. She stated that students 

would be assessed on today’s lesson informally through observing their participation and 

engagement in the lesson and formally through a unit test. She asked students at the end of 

the lesson how they felt about using the technology for their review. Their responses were 

that they enjoyed it better than using the textbook. However, because she asked no questions 

about the content at the end of the lesson, there was no immediate feedback to ensure that 

students benefited from this lesson. 

The teacher did not implement methods to ensure that students had materials to take 

home for review, were actively engaged and focused on social studies, learned study skills, 

made strong connections between social studies and practical uses of technology, and had 

some observable means to demonstrate what they had learned. A simple oral review at the 

end of the lesson could have added closure and aided in knowledge retention and transfer. 

When asked what other strategies the teacher had used to teach this unit, she said the students 

had acted out skits on historical figures, created cartoons and posters, and illustrated the 

events of the Revolutionary War and Constitutional Period on a timeline. This made it 

apparent that the teacher had a repertoire of strategies to make learning successful in the 

classroom but these strategies were not employed to make use of the technology to support 

content. This was clearly an isolated lesson that did not integrate social studies and 

technology effectively.  
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When rated on evidence of instructional design elements, the researcher scored the 

teacher at 51.52 and rater 2 scored her at 34.86. The qualitative data and ratings on the TIDE 

instrument indicate the teacher exhibited adequate evidence of applying instructional design 

principles when integrating the use of technology in social studies. These scores were in the 

mid to lower range of adequate evidence. Ratings are shown in Table 41. 

 

Table 41 

Expert 1 TIDE Ratings 
% of 
Total 
Score ID Elements 

Total 
Possible

Pts. 

Rater 1 
Earned 

Pts. 
% of Total 

Score 

Rater 1 
Total % 
Score 

Rater 2  
Earned  

Pts. 

Rater 2 
Total % 
Score 

33% Analysis 9 3 x   3.6667  = 11.00 5 18.34 

12% Organizational Strategy 54 16 x   0.2222  = 3.56 18 4.00 

11% Delivery Strategy 9 4 x   1.2222  = 4.88 2 2.44 

11% Management Strategy 12 5 x   0.9167  = 4.58 5 4.58 

33% Evaluation 6 5 x   5.5000  = 27.50 1 5.50 

100% Score 1  = 51.52 Score 2 = 34.86 
 

Expert 2 

Expert 2 was in her 23rd year of teaching school and in the age range of 40-49. She 

was licensed in grades 4-9 English and Language Arts as well as K-12 Social Studies, was 

Nationally Board certified in English/Language Arts for early adolescents, perceived herself 

as experienced in using computers and rated herself in the range of confident on the TTI. Her 

similarity index was 0.148. Her students used the computer weekly and used word processing 

most often followed by the Internet. She had received over 31 hours of technology staff 

development in the last five years. 

The teacher shared that her technology use had been encouraged by her school’s 

required use of software to report student grades. For several years she paid someone else to 

report grades for her on this software because was afraid she would “mess up the equipment 

or the grades.” She felt her gradebook was something sacred and did not want to give up 

control of calculating her own grades. When no one was available to do this job for her, she 

had to report her grades using the program, a job that took her all day. This forced her to face 
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her technology phobia and was the transitional point for her in experimenting with other 

types of technology. As she began to use technology more often, her excitement grew. 

This lesson took place in the 15-station media center computer lab called the “Miner 

Onliner.” There were 23 students in this class, 11 females and 12 males. Of the girls, there 

were 4 Blacks, 4 Hispanics, and 3 Whites. Of the boys, there were 3 Hispanics and 9 Whites. 

Many of the students had low abilities in reading. Nine students did not have Internet 

permissions for a variety of reasons and they researched the same topic in the media center 

computers, a room just outside of Miner Onliner lab. With the help of the media center 

specialist, the nine students used either Sirs Discoverer software (ProQuest Information and 

Learning Company, 2004) or hard copy encyclopedias to do research. The software included 

among other resources, newspapers and encyclopedias. In the lab, students researched the 

Internet using a teacher-created scavenger hunt on the Silk Road of Asia (see Appendices GG 

and HH for Lesson Plan and Internet Scavenger Hunt). Students without Internet permissions 

were assigned a “computer partner,” a student in the lab who would work with them upon 

returning to the classroom to share what they had learned using the Internet. With only 15 

computers in this lab, the teacher often used it for larger classes because according to her, 

students worked well in pairs for Internet activities. She described the effective spots in the 

small lab where she would place two students together to provide sufficient workspace for a 

larger class.  

The objectives of this seventh grade lesson were to extend the class study of Central 

Asia through the use of Internet resources. In addition, the lesson would provide students 

with reading and writing difficulties an easier way to make connections with the text. One of 

the main purposes of the lesson was to review and improve map skills. The variety of 

visually stimulating media the Internet offered made teaching these skills especially exciting. 

This teacher also taught language arts and found it important to integrate reading skills into 

all her social studies lessons and to combine many of her lessons for both classes. According 

to the teacher, the Internet text is broken into manageable pieces and this enables students of 

low reading abilities to read better and have higher interest levels in an assignment. 

According to the teachers, the Internet is fun and exciting for students and this engaged them 
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more than a textbook. During the interview, this teacher described this enthusiasm for using 

the Internet.  

 
The Internet opens up a world of wonderful visions of what these people are 
really like and maybe touch these kids in a way that… they’ll never travel 
there, maybe this gives them a link to what life is really like in these countries. 
What do they really eat? What do they really look like? They look pretty 
much like you and I. I don’t know what these children have in their heads of 
what people look like in other places in the world and I really want them to 
see that they’re just like we are. 
 
In addition to the Internet, the teacher liked the STAR Reading computer program 

(Renaissance Learning, Inc., 2004b) that was integrated with Accelerated Reader software 

(Renaissance, 2004a). This was a valuable program for both students and teachers because it 

provided a means of assessing reading ability and a corresponding list of books within the 

student’s ability level that ensured students some measure of success in reading. Like Expert 

1, she too was excited about and used many of the online resources provided with the 

textbooks. Extension of content, rather than the introduction of it was the main reason she 

used technology. When asked what guidelines or criteria she used to decide whether 

technology would be an effective resource, Expert 2 answered, 

 
Some things are structured where you just -- it's not conducive to technology, 
but many times I mainly use it as an extension.  I don't use it as my main 
source or resource, if you will, but a lot of times, budget crunches, that sort of 
thing, we don't have the resources that go with our textbooks. In Social 
Studies we actually do because this is our first year of the adoption, but many 
times I can't find resources in my English class, and it's so nice to be able to 
get in there [computer lab]. The other thing is our writing test has been 
revamped this year, the State writing test that's for seventh graders. It helps 
them with grammar. This is the first year that the writing test has been 
structured in a way that their grammar conventions are going to be counted as 
part of their score. And they really just have used this as a crutch, you know, 
their spell check. So I like for them to get in there and have their hands on a 
computer to do word processing so they can see what they're missing rather 
than just say, "Oh, well. It won't count against me." It [Internet] has to offer 
more than the textbook. When you look for a site, you want it to be something 
that offered more than you could get in the textbook. 
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The lesson observed was one of a series of topics on Central Asia. Prior to this lesson, 

students had participated in a wide variety of authentic activities to learn about the customs, 

costumes, and foods of this area. After this lesson, students would use the worksheets in the 

classroom to do more work with mapping skills and to prepare for the 100-question quiz 

given on the last day of the quarter to all seventh grade social studies students. This lab 

experience was clearly planned to ensure success. The lab had been scheduled; students 

without access were provided a similar assignment, a place to work, and help given by the 

media center specialist. Provisions had been made to share the Internet lab assignment with 

those students without access, and consideration had been given to students’ reading abilities. 

Students in both the media center and the lab were constantly engaged and the flow of the 

lesson was very smooth.  

The teacher began the lesson by providing instructions and individual guidance on 

locating the website and completing the activity on the worksheet. She mentioned the 

importance of finding good websites and making sure that those sites are still available for a 

lesson, something she did prior to teaching this lesson. She gave concise instructions on 

changes made to the worksheet based on the unavailability of the website listed on the lesson. 

This was done quickly and did not distract from the focus of the lesson topic. After giving 

these initial technical instructions, the Silk Road became the topic of discussion before 

students began work. They were reminded of what they had learned in the classroom about 

Central Asia and the why the Silk Road was important to the region. Many questions were 

used to prompt students’ memory. Students were allowed to work with one another to 

complete the assignment and they all seemed engaged and interested throughout the activity. 

The teacher constantly monitored and helped the lab students and periodically checked on 

students in the media center.  

The lesson topic was correlated with the curriculum standards and reflected 

relationships among the countries of Central Asia, the importance of the Silk Road for that 

region, and how using maps can explain much about a topic. The scope of the lesson was 

very manageable within the time allotted and a balance was maintained between directed 

instructions and student discovery. Sequence of methods was effective since students needed 

to know how to access the website and be reminded of their knowledge of the Silk Road 
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before using the Internet for independent work. As already described, this was only one of a 

series in a logical order of lessons on the same topic and clearly not an isolated lesson just for 

the purpose of using technology.  

The nine events of instructions were included in the lesson. Attention was gained as 

soon as students entered the lab by passing out the worksheet, informing them of the day’s 

topic and objectives, and explaining how they would study the topic using the scavenger 

hunt. During much of the lesson, students were prompted on their prior knowledge about 

Central Asia. Plenty of stimuli were sufficiently added to the lesson by providing visuals in 

the form of worksheets and Internet sites that were full of colorful photos of the region. The 

teacher elicited performance by asking questions regarding what students were finding on the 

topic of the Silk Road and offering feedback through positive comments. Students were 

assessed through completion of their worksheets and adequate closure for the lesson 

reminded students about what they had learned. A variety of approaches were used to present 

the lesson and were appropriate for the intended outcomes of learning, concept knowledge of 

Central Asia and psychomotor skills needed to research the Internet. Focus of the lesson 

remained on the content after initial instructions were provided. 

The teacher created this activity to make use of Internet resources and extend 

classroom activities.  This need was due to a lack of resources and media on the Silk Road 

for the unit. Practice and extensive planning of technology integration were apparent as the 

teacher provided good instructions for using computers, created a scavenger hunt that 

required that she locate appropriate and educational Internet resources, and considered the 

availability of equipment, number of students and grouping methods, and accommodations 

needed for special students. Students were highly engaged during the entire class period and 

no discipline problems occurred.  

There were very few ways that this lesson could have been improved. Technology 

was used because it was the most effective resource for the lesson. There were many 

references to the topic of Central Asia. What students were learning in social studies was 

very clearly the intended purpose of using the technology. Explanations and instructions for 

using the equipment were only given as needed to accomplish the lesson objectives.  
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When rated on the elements of instructional design with the TIDE instrument, Expert 

2 scored 100.00 points by the researcher and 97.86 from rater 2. Ratings are shown in Table 

42. This was considered a superior lesson. It contained more than adequate evidence that the 

teacher had applied all instructional design elements in the content area and in the effective 

use of technology.  

 

Table 42 

Expert 2 TIDE Ratings 
% of 
Total 
Score ID Elements 

Possible 
Pts. 

Rater 1 
Earned 

Pts. 
% of Total 

Score 

Rater 1 
Total % 
Score 

Rater 2  
Earned  

Pts. 

Rater 2 
Total % 
Score 

33% Analysis 9 9 x   3.6667  = 33.00 9 33.00 

12% Organizational Strategy 54 54 x   0.2222  = 12.00 54 12.00 

11% Delivery Strategy 9 8 x   1.2222  = 11.00 8 9.77 

11% Management Strategy 12 12 x   0.9167  = 11.00 11 10.08 

33% Evaluation 6 6 x   5.5000  = 33.00 6 33.00 

100% Score 1  = 100.00 Score 2 = 97.86 
 

Expert 3 

Expert 3 was in her 18th year of teaching and over 60 years of age. She perceived 

herself as experienced at using computers, her students used computers daily, and the 

technology most often used by students was database followed by the Internet. The similarity 

index of this teacher was the highest of the three experts at 0.160 and she rated herself in the 

confident range on the TTI. She had received over 31 hours of technology staff development 

in the last five years, was licensed in English Language Arts and Social Studies, and was 

Nationally Board certified in Social Studies for early adolescents. Her motivation for using 

technology came from seeing its need in the college years of her three grown children.  

 
I think everything about my planning maybe relates to my pre-adult children.  
And that I have seen well-educated children have to have highly developed 
technology skills, and I know what it is like for a child to have to try get a job.  
I think that is the single biggest motivator for me.  I want every child who 
leaves seventh grade to know how to do as much as he or she possibly can do 
toward that world 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 185 

 
 
 

 

This teacher obviously was enthused about using technology, an unusual fact 

considering her number of years teaching and age. When asked in the interview if she was 

more excited about teaching because of the technology she answered, “I'll tell you, honestly, 

technology is exciting and I am glad I have gotten to stay in it long enough to see this age 

come.” She had nine computers in her classroom, several of which she purchased herself. In 

addition, she was willing to share this equipment with other teachers. 

 
Expert 3:  I think I have six student computers. I have three tables that have 

two on them, and then I have the computer for the SMART Board 
(SMART Technologies, Inc., 2004) [reference added] and then I have just 
kind of a extra computer that is not networked, but it's available for -- it's 
not Internet available, but there's some things -- I've got this database on it, 
and then I have -- so there are nine in my room. 

Researcher: Do you use your computers in the room a lot? 
Expert 3:  A lot. 
Expert 3:  But, for example, another teacher rolled the two tables that have my 

six on them to her room and put them with her four, and so she had ten, 
and we do some of that.  If anybody wanted that SMART Board they 
could roll it out of my room and put it in their room. 

 

When asked what guidelines she used to determine the appropriateness of using 

technology in a lesson, she explained how the social studies curriculum made the use of 

technology so necessary. 

 
Expert 3: I think our overall seventh grade Social Studies curriculum. A large 

component of our seventh grade Social Studies curriculum is having 
children do updates, access information on an every 24-hour basis.  That is 
a component that we designed. The television that's in the room or having 
the computers, for example, in my classroom would be, a web site, an 
online news source would be, Washington Post. 

Researcher: You're saying that the curriculum itself is conducive to using 
technology? 

Expert 3:  We have designed our seventh grade curriculum so that that is a 
huge component of it and every child is expected to update the news every 
day and that is available to every child here. 

Researcher:  So you want them to be information literate, is that what they call 
this now? 

Expert 3:  Yes. 
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Researcher:  You designed your curriculum, actually, with that in mind? 
Expert 3:  Yes. 
Researcher:  One of the main criteria? 
Expert 3:  It certainly is.  A huge part of that, cultural geography, is accessing 

that news on a daily basis and writing a little snippet of an update in their 
agenda books. Those are provided to our students for our PTSO and they 
have a little section called Social Studies and they put their little 5Ws over 
there and they say who, what, when, where, and why is it important. 

 
Half of the lesson was conducted in the classroom and the other half was conducted 

on the same day in the 30-station flexible computer lab. Because the researcher was not 

aware of this lesson structure, only the second half of the lesson in the computer lab was 

observed. This greatly influenced the evaluation of the lesson by both observers. There were 

16 students, 9 females and 7 males. Two males were Black, one was Hispanic, and 4 were 

White. One girl was Black and 8 were White. There were three Academically and 

Intellectually Gifted (AIG) students, two ESL, and one Learning Disabled (LD) student who 

received testing modifications. No apparent modifications were provided for these students 

during the lesson. 

As a continuation of their studies in the classroom, the objectives for this seventh 

grade lesson were to introduce students to a database of countries in North Africa, Southwest 

Asia, and Central Asia and to familiarize them with database terms and the activity of sorting 

(see Appendix II for Lesson plan). The expressed purpose of this lesson was twofold, to 

extend students’ knowledge about these countries and to help them make real connections 

through using information in the database. After learning the skills of sorting and searching, 

students would to compare the standard of living of the U.S. with that of other countries and 

draw conclusions about which country would make the strongest trading partner for the U.S. 

The student conclusions would be based on database facts such as literacy rates, life 

expectancy, and infant death rates (see Appendix JJ and KK for Database Worksheets). 

Based on information the teacher provided later through email correspondence, students were 

reminded of what they had been studying for the past three days about the countries in Africa 

and Asia in the classroom and just prior to entering the computer lab. 

This was the third day of the scheduled 9-week rotation and students had been with 

this teacher for only two days. In those two days, they had reviewed what they had learned in 
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the first half of the quarter in seminar about the conflict between Arabs and Jews in the 

current Palestinian issue that goes back 4,000 years. They also reviewed what had been 

learned in the second quarter on Central Asia through reading, writing, and mapping skill 

activities. This 9-week rotation began with an introduction to cultural and physical concepts 

about the entire region. These included four main ideas on the mountainous land, the desert 

climate, resources of oil and water that made up the economy, and the people who were 

predominantly of the Arab and Turkic ethnic groups and Muslim religious groups. Using 

maps of North Africa, students identified the five countries of Morocco, Algeria, Tunisia, 

Libya, and Egypt. Using another map, students identified the fifteen countries of Southwest 

Asia. On this third day before going to the computer lab, students read the main ideas and 

concepts about the culture region they had reviewed and learned in the previous two days. 

The teacher described the classroom lesson: 

 
I have an overhead that I put the transparency of the whole cultural region on, 
and I say now remember when we get in the computer lab, we're going to be 
looking at this region as a whole and then I want you to imagine yourself 
looking inside each country and imagining the people who live there and then 
you're going to give me a record and you're going to see what it's like. 
 

It was evident that the teacher had spent much time planning this lesson. It was her 

responsibility to teach students about database as part of the NC computer skills curriculum 

and this lesson was planned largely with this goal in mind. When asked how what was her 

favorite technology to use with student she shared that she loved database. When asked if she 

ever had students design databases to make them attractive, the following conversation 

ensued.  

 
Expert 3:  They do create database for their practice for their eighth grade. I 

guess I'd to say the time constraints of building the skills that I know they 
have to have maybe doesn't allow as much time for that creative 
component of it. 

Researcher:  But you do like teaching the skills of it? 
Expert 3:  Yes. 
Researcher:  Why is it that you like database? 
Expert 3:  Well, I think that it is the opportunity that I have as the teacher to 

let them see what life is like in the countries that they study. 
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Researcher:  So you think it really is a good picture of the countries? 
Expert 3:  I think it gives them more than they would have without doing this.  

Now, in the group that starts with me there are 50 children that stay with 
me for a month instead of two weeks and something that I always do with 
that group of children is an independent little kind of project. That's what 
those things [thinking maps] are that are in the hall. Once they've done the 
database then they know how to access the database. They can take those 
six essential elements of Social Studies and they can complete that 
thinking map, plus they can go to the CIA World Factbook Internet 
resource and they can get more information on any country that they 
choose. 

Researcher:  So you've actually integrated database with thinking maps and 
the Internet? 

Expert 3: Yes. 

 
Her enthusiasm also was clearly described in the title of her unit, “Making Real 

World Connections.” She felt that the updated information in the database, which she 

retrieved herself from the government website, The World Factbook (2004) was invaluable 

for social studies instruction. The lab was scheduled, the database was saved in the student 

directory, teacher-created worksheets had been prepared and copied, the presentation devices 

were on and ready with a database projected on the interactive, electronic whiteboard,, and 

students’ databases were already loaded when students arrived in the lab. One student had 

trouble logging on the computer and this was only a slight disruption to the class. The teacher 

assisted the student and when unsuccessful, asked the student to move to a different 

computer. It was clear that the organization of the lesson was well planned but several factors 

affected its flow. Since the class period was split between the classroom and the lab, this left 

approximately 30-40 minutes of lab time. Evidence was provided by the three days of 

planned worksheets that the lesson was organized around important ideas. The observed 

lesson was the first in a series of three lessons using the database. The first day students 

would learn to sort, the second day they would learn to search, and the third day’s activities 

would apply both these skills to compare the standard of living in the U.S. with that of other 

countries. The lesson included some of Gagne’s (1985) nine events of instruction. When 

students entered the lab, their attention was gained by questioning what they knew about 

databases. The teacher stated the objectives of the lesson in both content and technology. 
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Much of the prerequisite learning had already been recalled in the classroom portion of the 

class. The computers, an interactive, electronic whiteboard presentation, and worksheets 

were adequate stimulus material for this lesson. The teacher used the technology available to 

her to present the material in a stimulating way by highlighting parts of the database with the 

pen palette on the interactive whiteboard. There were no stimulus materials such as maps in 

the lab on social studies content other than the database. Students were asked to sort a few 

fields during which the teacher gave explicit, step-by-step instructions. During this time, the 

teacher constantly walked around the room providing guidance and much positive feedback. 

A variety of approaches and strategies employed in this lesson included direct instruction, 

hands-on practice, mnemonics and physical movements used to share ways of remembering 

the parts of the database, scaffolding through worksheets and modeling, and visuals 

presented on the interactive whiteboard. The focus of the lesson was how to use a database so 

an adequate amount of instruction had to be given on the psychomotor skills required for this 

purpose. While the psychomotor skills were necessary for an introductory lesson on database 

use, the focus on technology was at the expense of the social studies content.  

The most striking weakness of the lesson was the scope of the material. It was not 

entirely manageable for the time allotted in the lab. The introduction of database terms, 

components, and sorting skills comprised most of the lesson time limiting students’ computer 

usage. Students became disinterested as evidenced by the off task mouse activity during the 

lecture. Elementary instruction and the slow lesson pace may be other reasons for a lack of 

student interest. The teacher’s excessive detail and slow speech pattern also contributed to 

the lack of student interest. For example, when instructing students to sort the database, the 

teacher would begin these instructions with a statement such as, “Now, place your right hand 

on the mouse, use your right index finger to press the left mouse button, and click once at the 

top of the column called death rate.” These meticulous instructions were spoken with such 

clarity and precision they gave the impression students were not able to handle the most 

elementary of computer functions. In addition, much time was wasted on giving instructions 

at this level. Some of the students were able to use the computer and had idle time. Allotting 

adequate lab time for activities and increased skill practice would allow more content focus 

in future lessons. 
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The most effective media to teach the use of a database would be a database relevant 

to classroom studies. The teacher had this readily available and had updated the database 

with the latest statistics. The presentation station and interactive, electronic whiteboard were 

used to model and visually cue expected outcomes. Worksheets were attractive and contained 

more complex questions to answer while manipulating the database. Due to lack of time, 

students did not get any independent practice with the sorting skills they learned in this 

lesson. The teacher displayed ease when using technology and when handling problems as 

they arose. Students were allowed to work independently or in pairs and to discuss the 

activity as they worked.  

The teacher reviewed important terms ensuring closure for the technology lesson. 

However, there was no closure on social studies concepts. Students were assessed on student 

effort, participation, and behavior in the lab using a responsibility checklist which they gave 

to the teacher on their way out of the lab (see Appendix LL). The teacher shared in the 

interview the value she found in assessing her own instruction. 

 
I try to be reflective every time I do a lab. I look at ways to make the training 
more memorable - such as the hand motions for distinguishing fields and 
records. I try to incorporate the math term and use the terms students know 
from math, such as mean, mode, range, math operators-equal to, less than, and 
greater than. Every lab, every rotation I try to improve. My ultimate 
evaluation comes from the scores the 8th graders earn on the database portion 
of the NC Test of Computer Skills. Also I think I mentioned to you that the 
Scenario worksheet, that asks student to find the most likely trading partner 
for our country in the countries of the current region studied, is an observable, 
measurable way for me to evaluate my training sessions, based on the students 
who make that final decision. Also, I try to stay current by updating the 
numbers yearly from the CIA World Factbook. 
 
While this was clearly intended to be an integrated lesson, there were several places 

where sufficient evidence did not exist. First, the content had been covered in the classroom 

prior to the lab visit making it difficult to see evidence of the integration in the lab. The 

researcher was not informed that the content would be reviewed in the classroom nor invited 

to view this part of the lesson. Second, the lack of connections between the database use and 

the content area made the lesson appear to be an isolated lesson. It seemed to be a lesson 
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simply to use the technology rather than to integrate technology with the concepts in social 

studies. While worksheets gave evidence that the teacher was trying to accomplish true 

integration, inadequate time management did not allow her to discuss social studies in the lab 

and did not allow students time to work independently. If ample time was permitted, the 

students could have focused on learning what the database offered about the region of study. 

Time in the computer lab was only long enough to give students direct instruction and simple 

practice with sorting. 

 As stated previously, this teacher is responsible for databases on the NC Computer 

Skills Test. She shared in her interview this responsibility diminished her creativity when 

using computers. She was still excited about what students could learn using a database. She 

felt it could provide connections for students that they did not have when solely using a 

textbook. The influence of this responsibility was an obvious factor to the researcher as seen 

in the amount of time this teacher spent on teaching the skills students would need to pass 

this test. Rater 2 stated, “While I understand that she must teach computer skills as part of the 

job, I would suggest that she could tie more content to the skills. For example, she could have 

students look for the country that had the highest death rate and ask why they thought this 

was the case in this country and at the same time, teach sorting skills of ascending and 

descending order.”  

Several options could improve future lessons of this type. Some of the database terms 

and concepts could have been taught in the classroom leaving sufficient time in the lab for 

students to use the computers. The lesson could have been split into more days or sections to 

allow for adequate coverage of content in each lab visit. Finally, the entire lesson could have 

taken place in the lab to more effectively integrate and connect student content area 

knowledge with technology skills. 

When rated on the elements of instructional design on the TIDE instrument, Expert 3 

scored 62.47 points from the researcher and 44.34 from the rater 2. Both scores are in the mid 

to upper region of the adequate range. Points were deducted mainly on organizational and 

management elements that did not allow sufficient time to focus on social studies and to 

elicit performance students. Ratings are shown in Table 43.  
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Table 43 

Expert 3 TIDE Ratings 
% of 
Total 
Score ID Elements 

Possible 
Pts. 

Rater 1 
Earned 

Pts. 
% of Total 

Score 

Rater 1 
Total % 
Score 

Rater 2  
Earned  

Pts. 

Rater 2 
Total % 
Score 

33% Analysis 9 5 x   3.6667  = 18.35 3 11.00 

12% Organizational Strategy 54 35 x   0.2222  = 7.77 18 4.00 

11% Delivery Strategy 9 8 x   1.2222  = 9.77 3 3.67 

11% Management Strategy 12 5 x   0.9167  = 4.58 4 3.67 

33% Evaluation 6 4 x   5.5000  = 22 4 22.00 

100% Score 1  = 62.47 Score 2 = 44.34 
 

Table 44 shows the three expert’s total ratings and range of scores. 

 

Table 44 

Phase 3 Expert TIDE Ratings 

Expert 
Researcher 

total % score 
Rater 2  

total % score 

Average  
of both 
scores 

Range of experts’  
scores 

Ranges of TIDE  
scores 

Expert 1 51.52 34.86 43.19 Adequate 33.32 –  66.65 

Expert 2 100.00 97.86 98.93 More than adequate 66.66 – 100.00 

Expert 3 62.47 44.34 53.41 Adequate 33.32 –  66.65 
Note. Interrater Reliability  p = .05, r = 0.9970 

 

Discussion 

Statistical analysis showed that for experts, the mean age tended to be slightly higher 

and they were licensed in more areas than just social studies. Experts had received more 

training but statistically, training was not a significant factor. This could be due to the low 

sample size or because there are many factors just as influential in the development of 

expertise that were not tested. More novices were lateral entry teachers or licensed in only 

social studies. Self-perception seemed to have little to do with expertise because there were 

almost equal percentages of experts and novices in the each of the categories of this variable 

(i.e., experienced). Some of the more interesting findings were that more of the experts used 

technology monthly whereas novices used it weekly. Novices in this group tended to use a 
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greater variety of technology applications than experts. The Internet was the most widely 

used application followed by word processing.  

An examination of the characteristics of the 49 gold standard or Phase 1 experts’ 

concept map answers research question (1), “What concepts comprise expert teachers’ 

knowledge of technology integration in middle school social studies?” The gold standard 

concepts were global in nature (refer to Figure 7). Teachers integrating technology outside 

the classroom setting appear to have gained a different perspective about social studies and 

technology than teachers still in the classroom. Since the statistical analysis used in this study 

only provided the number of similar groupings of concepts that were found between the gold 

standard and other teachers, it cannot be stated with certainty that teachers in the classroom 

have the same conceptual knowledge as experts, those teachers who have entered educational 

technology positions outside of the classroom (i.e., Phase 1 experts). Therefore, it is unclear 

exactly what is the answer to research question (3), “What is the relationship between experts 

and other teachers?” Examination of card sorting procedures used to establish the gold 

standard could to be conducted with other experts and classroom teachers to further test the 

relationship and to provide a comparison of the types of concepts that the two groups would 

use to describe technology integration. However, qualitative analyses of the expert concept 

map when combined with other data reveal some significant findings. The expert group, 

participants with the top third of similarity scores appeared more similar to Phase 1 experts in 

their thinking of technology integration than the novices, a finding confirmed by MANOVA 

procedures. This analysis indicated a significant difference between the expert and novice 

groups on the groups’ similarity indices and number of common links, thereby answering 

research question (4), “Are there significant differences in the conceptual knowledge of 

experts and novices?” Those participants closest in conceptual knowledge to the Phase 1 

experts were considered today’s classroom experts in the practice of technology integration 

and those least similar were considered novices. Experts were considered teachers who use 

technology extensively in the middle school social studies area and novices were teachers 

who used technology very rarely if at all. 

Multiple regression revealed the answer to research question (2), “What factors other 

than conceptual knowledge affect teachers’ ability to integrate technology?” No variables 
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were found to significantly affect the development of conceptual knowledge of teachers. 

Even so, the variable, hours of staff development received in the last five years was 

significant at the 0.07 level, indicating a possible trend in a larger sample. In addition, an 

examination was made to determine if the TTI, an established instrument of technology 

integration would correlate with a measure of the conceptual knowledge in technology 

integration as measured with similarity indices. No relationship was found between the two 

measurements. This could be because many of the items on the TTI measure technical 

expertise that a teacher could possess but not necessarily use in the context of the classroom. 

The similarity indices only measured conceptual knowledge in comparison to the gold 

standard. Based on concepts that were included in the expert description of technology 

integration, the gold standard had little relationship with technical expertise and did not 

address procedures needed for implementation.  

Finally, the practices of Phase 3 experts were examined to answer research question 

(5), “What instructional design principles characterize the classroom practice of expert 

teachers?” Based on this analysis, while classroom experts were shown to be closer to the 

gold standard in conceptual knowledge, they did not integrate technology more often than 

novices. This was true of Expert 1 in Phase 3 who used technology only monthly. The 

practice of two of the experts in Phase 3 did not give evidence of applying sound 

instructional design principles. This may indicate that conceptual knowledge does not 

necessarily guarantee practical expertise for this particular domain. It could also indicate that 

classroom teachers’ definitions of technology integration are much different or have not yet 

reached the level of experts outside the classroom or even the criteria of organizations such 

as the NCSS (1992) or ISTE (2003) who endorse what they have established as effective 

technology practices. This supports the researcher’s claim that a level of expertise has not 

been reached by most classroom teachers, making experts and novices appear similar much 

of the time. This claim could only be stated with certainty if the classroom practice of 

novices were examined.  

Data also indicate that teachers should have a depth of knowledge in many areas to 

integrate technology effectively in social studies. While Expert 1 had considerable expertise 

at using technology, she was new to teaching and probably did not know the social studies 
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content or have the pedagogical skills of a veteran teacher. This was evidenced by her 

instructional design practices. While Expert 3 may have had expertise in technology and in 

content, she did not know how to effectively combine the two. The different levels of 

knowledge and skill support Shulman’s (1987) claim that seven types of knowledge are 

needed for effective teaching. It also supports Jonassen and McAleese (2000) claim that a 

continuum of learning phases, introductory, advanced, and expert characterize knowledge 

growth. These claims proved true even within the expert group and should be considered in 

future training of teachers in this area. 

Since the practice of Expert 2 was rated as more than adequate in applying sound 

principles of instructional design, a closer examination of her practice will provide a more 

sufficient view of the instructional design principles that characterize the classroom practice 

of an expert teacher. This teacher had 23 years of experience in teaching, approximately 5 

years of using technology, and apparently a sufficient depth of knowledge to integrate the 

two. By her own admission, her depth of knowledge increased as she began to practice using 

technology which in turn, increased her comfort and ability to apply it in the classroom. She 

had received over 31 hours of staff development and as evidenced in her lesson, she more 

than adequately applied instructional design principles when integrating technology in the 

social studies area. Her teaching correlated with the Phase 1 expert depiction of technology 

integration and characterized the NCSS (1992) endorsement that social studies teaching is 

powerful when it is meaningful, integrative, challenging, value-based, and active. The 

technology was required to make this lesson effective because it offered visually stimulating 

photos of the areas students were studying that were unavailable in the textbook. This was a 

benefit the teacher felt gave students more connections to other parts of the world. She 

wanted students to understand people in other cultures and learn that cultural differences 

among people were something to be accepted. She believed that Internet resources were an 

exciting way to help students learn these values.  

Also, technology was not used for the sake of using it, rather it became simply a tool 

to learn social studies content, mapping skills, and reading skills and they were combined in 

an integrative fashion. The teacher made the lesson challenging by having students find the 

significance of the Silk Road through the information they searched on the Internet, not 
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through what she told them. After a short amount of directed instruction used only to remind 

students of what they had learned previously, students actively became their own teachers 

through independent research. While structure was needed to ensure success of this lesson, 

students were allowed freedom to discuss finding with other classmates and to work at their 

own pace. The teacher became a facilitator who thoughtfully designed a successful learning 

experience in which students could construct their own knowledge and do so through using 

higher order thinking skills.  

Not only did this teacher design an effective lesson for the computer lab, she made 

sure that all accommodations were ready for special students and those without Internet 

access. Students with low reading abilities and Hispanic students were paired with other 

students as a form of peer support. Students who could not use the Internet were able to use 

other technology resources in the media center for research as well as have the aid of the 

media center specialist. These students would also have access to the Internet information 

through the sharing of a computer partner back in the classroom. This lesson was just one of 

a series on the topic of Asia and when students returned to the classroom, they would draw a 

big picture of the Silk Road while having a food tasting party with ethnic foods of the region. 

There was more than adequate evidence that this teacher applied sound principles of 

instructional design, comprised all characteristics endorsed by NCSS (1992) as powerful and 

effective teaching, and exhibited those standards that ISTE (2003) maintains should 

exemplify experts in technology integration. 

The context of Phase 3 experts reveals some important factors that influence the 

development of expertise. The fact that experts were selected in a somewhat random manner 

and each of them came from the same school indicates that contextual factors most likely had 

a significant effect. Through qualitative analysis, it was found that several characteristics of 

this school made it conducive to teachers developing expertise. The positive environment, 

availability of equipment, and administrative support were factors already found in research 

to encourage technology integration. However, there were several other factors that had a 

significant influence. These included the lack of textbooks available for students to study at 

home, the responsibility of all teachers to teach the computer skills curriculum, and the 

innovative social studies program implemented in the seventh grade.  
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The lack of textbooks required teachers to find other resources to teach the 

curriculum and to ensure that students had resources to review content at home or in school. 

Since the textbook was accompanied by a website, videos, and CD’s, this created a natural 

transition to using these additional resources. All of the experts were excited about the 

additional resources and one felt that if the district was going to limit books, they should 

provide students with more home laptop access to use these technological resources. The 

textbooks had only been in the school for several weeks so it was yet to be seen what an 

influence this dilemma had on teachers and students. 

The responsibility of all teachers to teach the computer skills curriculum forced all 

teachers to use technology. While this does not guarantee effective integration of technology, 

teachers will have to learn how to use technology to some degree and integrate it within their 

content areas with students. In time and with more training, computer skills may develop into 

effective integration skills, as teachers understand the difference between them. Many 

schools have created vocational labs for the sole purpose of teaching computer skills. This 

has diminished a sense of responsibility in teachers to integrate technology in their 

curriculum and has made the skills meaningless as they are taught in an isolated manner with 

no connection to content learning. When all teachers are mandated to use technology, this 

could be the beginning stimulus of school and teacher reforms as the Phase 1 experts 

suggested. 

Lastly, teachers designed an innovative social studies program that included a variety 

of technology practices, an indication that conscious planning to include technology will help 

to make it standard practice. When asked what would it take to get other teachers to use 

technology, one expert said that it should be mandated by the administration, another said 

personal practice, and the third said for teachers to take advantage of available workshops. 

All teachers emphasized that technology simply had to be learned if it was going to make a 

difference in the classroom.  

 Chapter 5 will present the conclusions of this research, relationships to theories, and 

provide recommendations for further research. 
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Chapter 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 

 Expenditures to place technology in public schools have cost the American public 

$37.8 billion over the last ten years (CEO Forum, 2001) yet most teachers still do not 

integrate technology during classroom instruction. Only 20 percent of all teachers trained in 

the 1997-1998 school year reported feeling prepared to integrate technology and only 38 

percent of teachers who received more than eight hours of training felt that it improved their 

teaching (Department of Education, 1999). Becker (2000) found that most students still use 

computers outside of core academic areas and when computers were used in the classroom, 

students used them fewer than ten times in a school year. Many variables have been found to 

affect teachers’ reluctance to use technology including scheduling problems, lack of technical 

and administrative support, amount of training, standardized testing, school environment, 

funding, attitudes, beliefs, and learning styles. (Becker, 1994; Becker, 2000; Becker & 

Ravitz, 1999; Brand, 1997; CEO Forum, 1999; Chen, 1986; Honeyman, 1987; Kay, 1989; 

Parr, 1999; Sandholtz et al., 1997; Woodrow, 1987). But research, funding, and training have 

not altered the methods of many teachers. If teachers do not use technology in the classroom, 

students will not use it and money will have been spent needlessly. By spending billions of 

dollars to place technology in schools, investors must believe that technology can add value 

to students’ education. Roblyer and Edwards (2002) tell us that there are few practical 

guidelines for helping teachers with integration strategies. If this is the case, further research 

is needed to find some successful strategies that will motivate and train teachers to integrate 

technology.  

Developing expertise at integrating technology requires many types of knowledge and 

skills (Pierson, 2001). Research has shown that using technology requires complex multi-task 

knowledge and skills that require approximately 1,000 hours or more of training to attain a 

level of comfort (Anderson, 2000; Liu et al., 1998; Maddix, 1990; Wickens, 1989). 

Underlying a complex skill are sometimes tens of thousands of rules that govern its 

acquisition. Anderson (2000) provided a general definition of skill acquisition as the process 
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of converting knowledge into behavior. In this process, memory stores our knowledge of the 

environment but how this knowledge is shaped and organized to produce adaptive behavior 

is called skilled performance. According to Anderson, one dimension of learning is acquiring 

better and better strategies to deal with the complexity of skilled behavior. The way we cope 

with the complexity is to progressively automate more and more of the skill so that it no 

longer requires cognitive involvement. This frees the cognitive processes to deal with the 

more difficult aspects of the skill. High-proficiency skills include among other things 

speaking our native language, driving a car, playing the piano, reading, or using the 

computer. As we specialize in various skills, we gain different levels of proficiency. The 

amount of time it takes to become proficient varies widely among the skills but sometimes it 

can take as much as thousands of hours of practice. A basic characteristic of skill acquisition 

is that it starts out with a large cognitive component and only after a period of practice the 

cognitive component decreases. Attaining technological skills is a necessary first stage of 

integration but a further issue needs to be addressed when using technology during 

instruction. 

Dusick (1998) found that teachers go through two stages when learning to integrate 

technology. In the first stage, a teacher attains a sufficient knowledge base about how 

computers work and procedural skills in using them. In the second stage, teachers must blend 

or apply what they learn in stage one with knowledge and skills of teaching including among 

other things, curriculum knowledge, pedagogical skills, and instructional design. In this 

stage, a teacher learns appropriate methods and strategies that are needed to use the 

computer, to manage student learning and behavior, and to design and facilitate effective 

instructional goals that support the content area curriculum while using technology. Both 

stages require extensive information processing capabilities, one stage of development is 

dependent upon the other, and both need to be equally addressed.  

Current trends in educational research are influenced by today’s emphasis on 

constructivist teaching and learning and for the most part, ignores the role of cognitive 

processes in acquiring skills such as those needed in both stages of learning to integrate 

technology. Previous research has provided many explanations for teachers’ reluctance but 

few studies have been found that examine the connection of cognitive processes to this 
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problem. Skills acquisition, information processing, and human factors literature have 

addressed the technical and cognitive skills needed when using technology but most of this 

content is not related to the unique concerns teachers have when using technology as a 

teaching tool. Because of these deficiencies in research, we are still unfamiliar with many of 

the processes and strategies teachers use when trying to incorporate technology.  

This study examined several cognitive processes considered important in learning, the 

storage and organizing of information in long term memory. Research has shown that the 

more highly organized memory is, the more information will be available for retrieval and 

the more learning occurs. The purposes of this study were to describe the conceptual 

knowledge of technology integration in experts, teachers who use technology extensively in 

the classroom and to discover differences between experts and novices, teachers who use 

technology rarely if at all. Knowledge of experts may help us uncover some strategies for 

training and motivating other teachers to integrate technology. 

A basic assumption of this study is that many teachers are still in the early stage of 

learning how to use technology and have not developed a sufficiently organized conceptual 

knowledge of what the domain of “technology” entails. For example, they do not know the 

types of applications, purposes and appropriate uses of these, or how these can be used as 

effective instructional resources in different content areas. Another assumption is that much 

of the current training largely ignores the later stage in which teachers combine technological 

skills with other types of knowledge required of teachers. Without an overall conceptual 

framework in both areas and time for deliberate practice and reflection, teachers do not have 

the thinking capabilities to practice technology integration with relative ease. Finally, 

because the teaching is highly contextual (Moallem & Earle, 1998; Schon, 1987; Shulman, 

1987; Willis, 1995; Zeichner & Liston, 1996), this study only examined middle school social 

studies teachers. Through his literature review, Berson (1996) found that the apprehension 

level of social studies teachers was no different than teachers in other content areas.  
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Summary 

Multiplicity, applying components from many theories from different fields in their 

most fitting place is essential to understanding such a complex topic as technology 

integration. While this is a unique perspective, multiplicity can provide a new understanding 

that many views have a measure of validity and can serve complimentary rather than 

adversarial goals. Views from cognitive theory; schema theory; the development of expertise 

in teaching, social studies teaching, technology integration; and instructional design are each 

equally important when investigating this topic. Also, these same topics are essential in 

accurately assessing teachers’ efforts to integrate technology.  

 

Cognitive Processing 

Human cognitive processes must be able to encode and strategically organize a 

knowledge base related to the use of technology in a specific content area, retrieve 

appropriate knowledge as it is needed during each learning event, handle time-sharing or 

time-swapping of many tasks, draw upon the needed resources available for the demands of 

the various tasks (e.g., memory, prediction, attention, coordination), and develop effective 

strategies to deal with all of the complexities presented during the integration of technology.  

Human knowledge is comprised of declarative (i.e., knowing that, thinking) and 

procedural knowledge (i.e., knowing how, practice) (Jonassen et al., 1993). Declarative 

knowledge represents the awareness of objects, event, or ideas. When a person knows 

something, she or he can define or describe the objects of knowing but are not necessarily 

able to use that knowledge. Declarative knowledge of ideas is characterized as schemas 

(Rumelhart, 1977). Schemas are ideational constructs that are defined by the attributes they 

inherit from other schemas. Declarative knowledge forms the basis for thinking about and 

using those schemas. On the other hand, procedural knowledge describes how learners use or 

apply their declarative knowledge. This type of knowledge involves the interrelating of 

schemas into patterns that represent mental performance. Solving problems, playing the 

trumpet, and creating lesson plans are examples of procedural knowledge. In order to 

perform these activities, an individual must access and interrelate relevant schemata and 

extract the attributes relevant to the situation. Declarative knowledge provides the conceptual 
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basis for procedural knowledge. A third type of knowledge facilitates the translation of 

declarative into procedural. This knowledge has been referred to as structural or strategic 

knowledge (Converse & Kahler, 1992; Jonassen et al., 1993). Structural knowledge is the 

knowledge of how declarative and procedural knowledge become interrelated within a 

domain through experience and training (Cheatham, 2002). Technology integration, as with 

any other concept, requires declarative knowledge to understand what it is, procedural 

knowledge to understand how to do it, and structural knowledge to know how to put the two 

together. For teachers, declarative knowledge comprises knowledge about content, pedagogy, 

curriculum, learners, educational environment, technology and its uses, and combining 

technology with content. Procedural knowledge comprises skills of using technology as well 

as designing instruction to combine these skills in specific curriculum areas. For any of this 

knowledge to become useful and accessible later, it must be transferred into long-term 

memory (Wickens, 1989). 

According to Atkinson & Shiffrin (1968), the most critical process of all the 

information processing is the transfer of information into long-term memory. For information 

to be stored it must be meaningful (Rummelhart, 1977). For information to be meaningful, it 

must be integrated with prior knowledge or information already stored in long-term memory. 

The more effortful this meaning-making is or the more it is elaborated, the more likely that it 

will be remembered. Deep processing considers information at the meaningful or semantic 

level, whereas shallow processing involves consideration of only the surface features of the 

information. Organization is a critical characteristic of long-term memory. Information is 

stored within memory in networks of propositions, ideas, or concepts that are connected with 

relationships. The ability to recall information is largely dependent on the organization of 

information in long-term memory that allows for efficient retrieval of that information when 

needed (Bransford et al., 2000; Cook et al., 1986; Rumelhart, 1977). The more highly 

developed this organization, the more the information will be available for retrieval. Schema 

theory explains how knowledge is organized in memory and research on the development of 

expertise shows the results of successful learning when knowledge has been organized most 

efficiently (Chi et al., 1981; Hinsley et al., 1977; Shulman, 1986). 
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Schema Theory and Development of Expertise 

The organization of knowledge in long-term memory is referred to as conceptual 

knowledge or schema and it is the sum total of our thinking and practice. Human information 

processing occurs in a three-stage representation of the human memory system that consists 

of encoding, storage, and retrieval (Wickens & Hollands, 1999). Encoding describes the 

process of inputting sensory information into our memory. Storage is the process of holding 

or representing the information in memory. Retrieval is our ability to access information in 

memory when needed. Stores of memories are called schema.  

Schema theory explains how people store and organize knowledge in memory and 

more importantly, how well they can retrieve it when needed (Rummelhart, 1977). An 

assumption of schema theory is that human memory is structured and this structure is 

semantic in nature consisting of systems of interrelated concepts. Research has demonstrated 

that the nature of the memory system appears to be structured and that schemes provide 

implicit cues to guide a person’s search through memory (Bower, 1970). By continually 

making new connections between old and new information, humans organize information 

into conceptual schemes within long-term memory. Learning new information is dependent 

in large part on how we organize or build our schemas. (Chi et al., 1981; Jonassen et al., 

1993; Rumelhart, 1977). Effective and efficient retrieval of this information depends on how 

successfully we link individual concepts into meaningful schemes (Bransford et al., 2000; 

Rumelhart, 1977). The complexity of the structure and the more semantically meaningful the 

relationships are, the more we are able to recall ideas and facts. Prior knowledge and learning 

strategies such as chunking and categorizing information increase the number of links 

between prior knowledge and presented information (Bower, 1970; Mandler,1967; Mandler 

& Dean, 1969). 

Experts and novices have been shown to differ in their abilities to process large 

amounts of information because their information is better organized into meaningful chunks 

(McKeithen & Reitman, 1981). Characteristics found in experts are the abilities to quickly 

recognize patterns and relationships in information, to efficiently organize knowledge in 

meaningful chunks, to easily retrieve related chunks and procedures when needed, to 

organize knowledge around important ideas, to draw analogies, to solve problems, to 
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generate reasonable arguments, and to transfer learning to other situations (Bransford et al., 

2000; Chi et al., 1981; Hinsley et al., 1977; Jonassen et al., 1993; Pierson, 2001; Shavelson, 

1972; Shulman, 1986; Thro, 1978). Studies in the area of physics, geography, chess playing, 

mathematics, computer programming, history, as well as teaching have shown that the 

development of expertise in any domain requires a well-organized schema and a command of 

concepts (Bransford et al., 2000; Carter et al., 1987; Chi et al., 1981; Dunn & Taylor, 1990; 

Hinsley et al., 1977; Wineburg, 1991). While we would expect to find these general attributes 

in experts, we need to understand the more specific abilities that characterize expert social 

studies teachers.  

 

Expertise in Social Studies Teaching 

Shulman (1987) describes a base of knowledge that expert social studies teachers 

need that comprises the interactivity of seven different types of knowledge: (1) content 

knowledge (structure of their disciplines); (2) general pedagogical knowledge–a generic set 

of principles and strategies for organizing and managing classrooms; (3) knowledge of the 

curriculum, including the various programs and materials relevant in one’s area; (4) 

pedagogical content knowledge–a combination of content and pedagogy or a special form of 

professional understanding; (5) knowledge of learners and their characteristics; (6) 

knowledge of educational contexts, including group and classroom behavior, school culture 

and organization, and community and national cultural patterns; and (7) knowledge of 

educational ends, including educational values and the historical and philosophical grounds 

for their development. When technology is integrated with the already complex task of 

teaching, the demand this places on teachers’ cognitive processes can be enormous. 

The National Council for Social Studies established principles that form the practical 

guidelines for how teachers will apply their knowledge in the classroom (NCSS, 1992). The 

guidelines describe five characteristics of ideal social studies teaching and learning as 

meaningful, integrative, challenging, value-based, and active. Meaningful instruction will 

provide students with connected networks of knowledge, skills, beliefs, and attitudes rather 

than disconnected bits of information that help them progress toward social understanding. 

This type of teaching emphasizes depth of important ideas within appropriate breadth of 
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topic rather than superficial coverage of too many topics. Integrative teaching integrates 

topics, time and space, technology, and other curricula within the social studies classroom to 

help students connect with past experiences and look ahead to the future. This includes the 

effective use of technology that can add important dimensions to students’ learning. 

Challenging instruction encourages students to function as a learning community, to reflect 

and collaborate with one another to deepen their understanding of the content, and to use 

evidence and arguments to support their opinions and contend with controversial issues. 

Value-based instruction considers ethics and controversial issues that provide a forum for the 

reflective development and application of social values. Students learn to be respectful of the 

dignity and rights of others when interacting socially, to gather and analyze relevant 

information, and to assess the merits of competing arguments. Lastly, instruction is active 

when teachers update subject-matter knowledge and related pedagogical knowledge needed 

to teach the content effectively, participate as partners in learning with students, and 

implement a variety of instructional materials such as new technologies. NCSS (2002) 

upholds a constructivist view of learning and has stated that the primary task of schools and 

teachers is to provide constructivist-rich learning experiences and to stimulate and guide 

learner constructivist thinking.  

The five characteristics of ideal social studies teaching and learning corroborate 

research claims that for humans, students and teachers alike, to learn and remember new 

information, it needs to be meaningful, integrative, challenging, value-based, and active. In 

addition to having this base of knowledge to undertake instruction, teachers need another set 

of knowledge and skills to develop expertise in using technology as an instructional resource.  

 

Expertise in Technology Integration 

 Cognitive processes teachers employ while developing expertise in technology 

integration are found in staff development models that have proven successful over a period 

of time. These models include programs such as NetSchools (CRF & Associates, 2002), 

Project FIRST (Hird, n.d.), Apple Classrooms of Tomorrow (Yocam & Wilmore, 1994), Co-

nect (Northwest Regional Educational Laboratory & National Clearinghouse for 

Comprehensive School Reform, 2002), and the Idaho Jerome School District (Dockstader, 
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1999) who used a technology-based approach to improve student performance and teacher 

motivation. These programs have found that information must be relevant, meaningful, and 

connected to what teachers are already doing and what they already know. A depth of 

knowledge increases comfort levels and abilities to apply what is learned and a sufficient 

amount of time and practice is needed for this learning to occur. Technological skills 

themselves should be tied together in a logical and systematic model of instruction. As 

teachers go through the process of learning to use technology, they make a change in their 

own perception to see themselves as learners. Students begin learning about content through 

the use of computers rather than learning how to use computers.  

Cramer et al. (1999) designed a staff development model explicitly for integrating 

technology in the social studies classroom. Three complimentary components comprise the 

cyclical model: skill development, focus on instruction, and material development combined 

with individual consultation time. In the skill development component, a variety of 

technology skills are offered depending on the needs of the learners, level of expertise, 

equipment and software availability, and school or district level initiatives. During this 

component, examples and instructor modeling provide illustrations of effective technology 

integration implementation. The second component directs teachers on how to revise their 

classroom to help students learn how to use their minds and demonstrate their abilities. 

Teachers are provided time to reflect and conceptualize how to make changes in their own 

classrooms. Teachers also have time to design lessons or units based on research that 

indicates technology makes a difference in student achievement when it is used for higher-

order thinking skills. Then teachers reflect on how technology could play a role in deepening 

student learning within the newly designed instruction. The third component addresses 

guided practice by providing time for teachers to develop instructional materials and to meet 

individually with consultants for technical and pedagogical expertise. In this model, teachers 

continually go through the three cycles: they build a knowledge base of skills and authentic 

pedagogy, explore how this knowledge can be put into practice, then, return for more skills 

instruction.  

Similar to models of staff development, The International Society for Technology in 

Education has established principles believed to be characteristic of expertise in technology 
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integration (ISTE, 2003). This professional organization, dedicated to advancing the effective 

use of technology in K–12 education and teacher education has developed the National 

Educational Technology Standards (NETS) for Teachers. ISTE extended these standards to 

reflect preparation for those individuals who would serve as directors, coordinators, or 

technology integration specialists at the district, regional, and/or state levels (ISTE, 2003, see 

Supporting Explanation section). Some of the standards experts are expected to exhibit are to 

design developmentally appropriate learning opportunities that apply technology-enhanced 

instructional strategies to support the diverse needs of learners; plan for the management of 

technology resources within the context of learning activities; plan strategies to manage 

student learning in a technology-enhanced environment; facilitate technology-enhanced 

experiences that address content standards and student technology standards; apply 

technology to demonstrate students' higher order skills and creativity; and identify and apply 

educational and technology related research, the psychology of learning, and instructional 

design principles in guiding the use of computers and technology in education.  

Findings from staff development models and ISTE’s standards support the claims of 

cognitive processing and schema research that schema consists of systems of interrelated 

concepts; for memory to be accessible it must be highly organized; for organization to occur, 

information must be meaningful and relevant; and for ability and comfort levels to increase, 

practice time must be provided. These also support Dusick’s (1998) claim that two stages are 

necessary in training teachers to integrate technology, one stage to develop expertise in using 

technology, another stage to apply these skills to instruction. In planning and implementing 

instruction that integrates technology effectively, teachers must apply sound instructional 

design principles. It is in this area that the expertise of teachers will most clearly be 

evidenced. 

 

Characterization of Expertise in Instructional Design 

The purpose of instruction is to help people learn and develop (Reigeluth, 1999). 

Instructional design theories must support instruction for it to be effective. When designing 

instruction that integrates technology, teachers must not only apply good instructional design 

principles but they must also adapt these principles to incorporate technology. It is in this 
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area that we may be lacking adequate guidelines for helping teachers with integration 

strategies (Roblyer & Edwards, 2002). Instructional design models provide a framework for 

understanding how expert teachers characterize their expertise in their instructional designs; 

however, these models do not incorporate all elements that exist when teachers use 

technology during instruction.  

Smith and Ragan (1999) tell us that instructional design activities offer an iterative 

process for the systematic planning of instruction that depends on analysis, strategy 

development (methods), evaluation, and revision. According to Reigeluth (1999), 

instructional design theories provide foundations for instructional designers but are different 

from learning, instructional, and curriculum theories. Learning theories describe what goes 

on in the learner’s head when learning occurs while instructional design theories explicitly 

address the features of the learning environment that will intentionally promote learning. 

Instructional theories explicitly address the features of the learning environment that will 

intentionally promote learning while instructional design theories concern themselves only 

with what instruction should be like. Finally, curriculum theory describes what to teach while 

instructional design theories prescribe how to teach. While other theories do not provide 

instructions for instructional design, they provide the framework for questions every 

instructional designer will ask. According to Smith and Ragan (1999), while other theories 

have had an important impact, it is learning and instructional theories that continue to have 

the most influence on the principles of instructional design. It is important to consider these 

in this discussion for two reasons. First, teachers’ instructional designs are largely influenced 

by their philosophical orientations. Second, since the constructivist trend is so prominent in 

some circles of education and this concept tends to ignore cognitive processing and skills 

acquisition components of integrating technology, it may have a significant role in 

preventing teachers from receiving the training they need to integrate technology. 

Behaviorists were the first to have a large influence on instructional design theories. 

Early behaviorists concentrated only on observable behaviors as evidence of learning and 

their emphasis in learning was on the influence of the environment rather than on the learner. 

One of the most influential leaders in the behaviorist movement is Robert Gagne (Roblyer & 

Edwards, 2000). Gagne built on behaviorist and information-processing views by translating 
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principles from their learning theories into practical instructional strategies that could be used 

during directed instruction. Gagne (1972) derived a set of guidelines that teachers could 

follow to design optimal “conditions of learning” (p. 56). His set of “Nine Events of 

Instruction” is the most popular of these guidelines (p. 56). Gagne identified types of 

learning, or behaviors that students demonstrate after acquiring knowledge that included 

intellectual skills, cognitive strategies, verbal information, motor skills, and attitudes. Events 

of instruction would be carried out differently based on the type of behaviors desired in 

students. Gagne’s events of instruction and hierarchy of learning are still widely used to 

develop systematic instructional design principles. Gagne’s nine events of instruction are 

gaining attention, informing the learner of the objective, stimulating recall of prerequisite 

learning, presenting stimulus materials, providing learning guidance, eliciting performance, 

providing feedback, assessing performance, and enhancing retention and transfer. The 

behaviorist focus on observable behaviors made it difficult to study phenomena such as 

understanding, reasoning, and thinking and because of this limitation, the field of cognitive 

science and new approaches to learning research emerged (Bransford et al., 2000).  

Cognitivism marked a shift from studying observable behaviors to understanding 

mental processes of learning. Cognitivist models address component processes of learning 

such as knowledge coding and representation, information storage and retrieval as well as the 

incorporation and integration of new knowledge with previous information (Saettler, 1990). 

Cognitivists analyze a task, break it down into chunks and use that information to develop 

instruction that will aid in the building of schema. They suggested the use of cognitive 

learning tools to engage learners in meaningful, higher order information. Cognitive learning 

strategies enable learners to take an active, constructive role in meaning making by helping 

them access and apply prior knowledge to new material. Activating and altering existing 

knowledge structures or schemata in order to interpret what is presented, aids students in 

generating meaning. Cognitive learning strategies also increase the number of links between 

presented information and existing knowledge which engages the learner in deeper levels of 

processing. The modified structures are then encoded into memory as distinctive features that 

may later be accessed to explain and interpret new information. 
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According to Jonassen, Peck, and Wilson (1999), meaning making is at the heart of 

constructivism. Dewey’s ideas were the first to support the constructivist models of teaching 

and learning (Roblyer & Edwards, 1999). Vygotsky (1978) introduced the concepts of 

scaffolding and zone of proximal development and emphasized the importance of social 

collaboration in mental activity. Piaget is considered one of the major contributors of 

constructivist thinking with his stage theories of cognitive development in children (Piaget, 

1969). Piaget believed that children developed from one stage to another through a gradual 

process of interacting with the environment. Based on these theories, constructivist teaching 

should enable learners to construct their own knowledge (Jonassen et al., 1999). Teachers 

should create learning environment that provide context-rich, experienced-based activities. 

Knowledge should be anchored in the context in which learning activities occur. Dissonance 

in activities such as problem solving and questioning creates the desire to make sense of a 

phenomena and this ensures ownership of ideas and learning. Learning experiences should be 

relevant, meaningful, age-appropriate, and interactive. They should facilitate critical 

thinking, help develop students’ personalities, build on students’ abilities to monitor their 

own cognitive development, and provide opportunities for students to collaborate as a means 

to scaffold their own learning and to socially negotiate meaning. 

Both cognitivists and constructivists view learning as knowledge construction 

(Mayer, 1999). In constructivism, the role of the learner is to make sense of encountered 

knowledge and experiences and the role of the instructor is to provide guidance, modeling, 

and to create environments where a learner can interact meaningfully with knowledge. The 

difference between cognitivists and constructivists is that to understand how learners 

construct knowledge, cognitivists believe they must study the mental processes while 

constructivists believe they must study how learners’ use their prior knowledge and 

experiences to make sense of new knowledge.  

Jonassen and McAleese (2000) described a continuum of learning phases, 

introductory, advanced, and expert that characterize knowledge growth and explain which 

views of learning should be most appropriately applied. Introductory learning represents the 

initial stages of schema assembly and integration when there is very little prior knowledge. 

During the second phase, learners acquire more advanced knowledge so they can solve more 
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complex problems within a domain. Jonassen and McAleese described the final stage of 

learning as expertise. 

Expertise is the final phase of knowledge acquisition. We know that experts 
have more internally coherent and more richly interconnected knowledge 
structures. They represent problems in a way that makes problem solutions 
more efficient. However, the richness of their representations and the 
automaticity of their performance is not necessarily a direct consequence of 
instruction. On the contrary, expertise usually results from extensive 
experience that requires broad transfer of the knowledge acquired during 
previous phases of learning. (¶ 1) 
 
Each phase of knowledge acquisition involves different types of learning and these 

require different instructional approaches. According to Jonassen and McAleese (2000), the 

initial phase of knowledge acquisition is better served by behaviorist instructional design 

techniques. Only in the latter part of the initial knowledge acquisition phases, should a 

transition be made to constructivistic approaches. While these can provide richer and more 

complex learning opportunities, they also are potentially more confusing to novice learners. 

Cognitive theory has had a large influence on many facets of instructional design. 

First, it has changed the way a learning task is analyzed (Smith & Ragan, 1999). Attention to 

the mental task rather than observable behavior, is now very important. More consideration is 

given to how well learners understand their performance. This type of analysis, commonly 

used in the analysis of novice and expert differences, is reflected in the types of goals and 

objectives that are developed. Second, strategies are now designed to provide a high level of 

support for learners’ cognitive processes of attention, encoding, and retrieval of information. 

These strategies are composed of three different aspects: organizational strategy 

characteristics (i.e., how instruction will be sequenced, what content will be presented, and 

how this content will be presented), delivery strategy characteristics (i.e., what instructional 

media will be used and how learners will be grouped), and management strategy 

characteristics (i.e., scheduling and allocation of resources to implement the instruction). 

Organization of a lesson usually comprises Gagne’s (1972) events of instruction.  

Third, the learning environment is now measured by the degree that it is learner-

centered (Bransford et al., 2000). Effective instruction begins with what learners bring to the 

classroom including cultural practices and beliefs as well as prior knowledge and these help 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 212 

 
 
 

students make connections between school and home. Fourth, classrooms are also 

knowledge-centered. Well-organized knowledge that is transferable to other contexts is 

required for thinking and solving problems. Finally, classrooms are assessment-centered. 

Formative evaluations allow the designer to obtain information about the internal processing 

of the learners. Feedback is fundamental to learning but continual opportunities need to be 

presented for appropriate feedback that focuses on understanding (Bransford et al., 2000). 

This requires that instructors monitor student thinking and learning transfer and use 

assessment as an opportunity to help students revise. Group work and collaboration with 

peers can add to the quality of feedback. Assessments also must accurately reflect the 

learning goals.  

In summary, research in cognitive processing; schema theory; the development of 

expertise in teaching, social studies teaching, and technology integration provided the 

understanding needed for this study on conceptual knowledge of technology integration. 

Theories, research and models explained what the thinking of experts should look like in this 

area. Instructional design theory provided a framework for investigating how expert 

knowledge should be characterized in the practice of teachers. The purposes of this research 

were to discover: (1) What concepts comprise expert teachers’ knowledge of technology 

integration in middle school social studies? (2) What factors other than conceptual 

knowledge affect teachers’ ability to integrate technology? (3) What is the relationship 

between experts and other teachers? (4) Are there significant differences in the conceptual 

knowledge of experts and novices? (5) What instructional design principles characterize the 

classroom practice of expert teachers? 
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Hypotheses 

Individual Hypothesis 

Hypothesis 1 

For all participants in phase 2, the following independent variables will have a 

significant effect on the PF gold standard similarity index: (1) hours of technology 

staff development received in the past years, (2) self-perception of novice/expertise, 

(3) extent students are allowed to use technology, (4) type of technology most often 

used by students, and (5) type of technology second most often used by students. 

 

Within Group Hypotheses (Novice and Expert) 

Hypothesis 2 

For the expert group in phase 2, there will be a statistically significant positive 

relationship between their similarity index and the gold standard. 

Hypothesis 3 

For the novice group in phase 2, the correlation between their similarity index and the 

gold standard will be much lower than for experts. 

Hypothesis 4 

For experts in phase 2, the following independent variables will have a significant 

effect on the gold standard: (1) hours of technology staff development received in the 

past years. 

Hypothesis 5 

For novices in phase 2, the following independent variables will have a significant 

affect on the gold standard: (1) hours of technology staff development received in the 

past years. 

 

Method 

This study employed both quantitative and qualitative components with correlational 

and descriptive designs in three phases. The statistical part of the study provided an objective 

measure, or similarity index of experts’ conceptual knowledge of technology integration 

called the gold standard. The gold standard provided a measure to compare all other 
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participants. Through multiple regression, several independent variables were examined for 

their effect on participants’ similarity indices. Through descriptive statistics, the sample was 

characterized on average scores, variability of scores, and frequency of data on age, gender, 

race, number of years teaching, area of licensure, hours of staff development received in the 

past five years, self perception of novice/expert, extent technology is used in the classroom, 

type of technology most often used with students, and the type of technology second most 

often used with students. The qualitative component of the study involved observing and 

interviewing Phase 1 experts who established the gold standard and the instructional design 

practices of experts in Phase 3. Procedures and results of data analyses are discussed in the 

separate phases of the study. 

 

Instruments 

 The Teaching with Technology Instrument (TTI) (Atkins & Vasu, 2000), a self-report 

measure was developed to assess training needs in technology for teachers and was based on 

basic computer competencies recommended by the International Society for Technology in 

Education. The instrument was used in this study to provide data on teachers’ knowledge, 

understanding, and use of technology in the classroom. The data were used to compare the 

self-reported expertise of participants and to examine if this measure correlated with the 

measure of expertise as measured by the similarity index. Cronbach’s alpha was used to 

establish reliability (.9462) of the TTI. The instrument contained 86 questions and four levels 

of measurement (1 = not at all, 2 = minimally, 3 = confidently, 4 = able to teach others). 

Total scores for an individual ranged from 0 to 344.  

The questionnaire, Use of Technology Survey (UTS) designed by Atkins and Vasu 

(2000) was used to collect data on variables that were believed to affect technology 

integration other than teachers’ cognitive processes. Used in a study conducted by Atkins and 

Vasu, the variables of age and number of hours of technology training were found to have a 

significant positive relationship with the TTI.  

The Technology Integration Instructional Design Evaluation (TIDE) instrument was 

used to rate the evidence found during observations, audio taped interviews, lesson plans, and 

other accompanying materials. The researcher designed this instrument because an 
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appropriate form of measurement could not be found for the purposes of this study. The 

instrument was used to determine the level of evidence found in a teacher’s instruction that 

adhered to principles of instructional design and to provide a measure of similarity between 

two observers in interpretations of the collected evidence. Elements in the Smith and Ragan 

(1999) instructional design model were used as the framework for this instrument with some 

elements being slightly revised or additional ones included to reflect those items deemed 

most relevant to technology integration. Revisions were based on elements found in models 

of technology integration and in the advanced program standards proposed by International 

Society of Technology in Education for Educational Computing and Technology Leadership 

(ISTE, 2003). Ranges of scores on this instrument are less than adequate (0 – 33.32), 

adequate (33.33 – 66.65), and more than adequate (66.66 – 100). The instrument has not been 

investigated for validity or reliability but interrater reliability was calculated for two raters.  

 

Phase 1 

In Phase 1, three experts were identified through referrals from state and local 

education agencies. The term “experts” in this phase referred to teachers who held licenses in 

the areas of computer technology and social studies in the state of North Carolina and who 

had taught in the social studies classroom for a number of years (13, 18, and 22 years). 

Through a card sorting procedure, the conceptual knowledge of technology integration was 

elicited from experts. This gold standard was an organized list of major concepts experts 

thought best described technology integration. Participants also completed two instruments, 

the UTS, which provided demographic data and the TTI, a self-report measure of technology 

integration skill and knowledge. Concepts from the gold standard list were analyzed using 

PCKnot software (Interlink, 1994) and this analysis was used in comparison with all other 

participants in Phase 2 of the study. 

Four themes evolving from this procedure were that technology provided: (1) tools 

that offer 21st century skills, (2) a means to experience opportunities previously unavailable, 

(3) stimulation for change, and (4) challenges. A close review of the concepts in the gold 

standard revealed very significant relationships to the five characteristics described by NCSS 
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(1992) that should be found in powerful and effective teaching (i.e., meaningful, integrative, 

value-based, challenging, and active) 

 

Phase 2 

Individual Analysis 

In Phase 2, individual and expert and novice group analysis was conducted. A non-

random, volunteer sample of 6-8th grade social studies teachers was selected in 11 North 

Carolina counties. Participants included 94 teachers currently teaching in the middle school 

social studies area who completed a concept mapping procedure using the gold standard list 

of concepts established by experts in Phase 1. These participants organized the list of 

concepts in some meaningful manner and the resulting structure of concepts was statistically 

analyzed and compared to the expert gold standard. Analysis provided a similarity index, or 

measure of similarity between two maps. The similarity index correlates a participant’s level 

of expertise in technology integration with the gold standard as measured statistically by 

PCKnot software. [Similarity = links in common/ (total links in all networks – links in 

common)]. Similarity indices for the 94 participants ranged from 0.057 to 0.233 (M = 0.125, 

SD = 0.0399).  

Demographic data were collected from the 94 participants. Data included age, gender, 

race, areas of licensure, number of years teaching, hours of staff development in the past five 

years, self perception of novice/expert, extent technology is used in the classroom, type of 

technology most often used with students, and type of technology second most often used 

with students.  

Almost equal numbers of teachers were in two groups, ages 20-29 and 30-39. These 

two groups comprised 57% of teachers. 43% of teachers were age 40 and above. Two thirds 

of the teachers were females. Whites comprised the largest percentage of race among 

participants. Those participants listed as “Other” were of African, combined White and 

Black, and South African descent. Participants were required to teach social studies either 

part time or fulltime during the school day but were not required to hold a license in the 

social studies area. Four teachers failed to specify if they were licensed in any area and eight 

teachers were obtaining licensure through lateral entry programs (13%). There were 12 
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(13%) teachers licensed in some area other than social studies and 70 (74%) licensed in 

social studies. A total of 82 (87%) teachers were licensed in some area. Of the participants 

licensed in social studies, licenses were held in the elementary, middle, and high school 

areas. Of these participants, 3% were not licensed to teach in middle school (note: 

Elementary level includes all subjects in grades K-6). The largest percentage of teachers had 

taught between 1-5 years (M = 9.03, SD = 8.82). The largest percentage of participants 

received 10 or less hours of staff development in technology integration in the last five years 

and 19% received more than 31 hours. Almost equal numbers of participants perceived 

themselves as either intermediate or experienced in computer use, comprising 85% of the 

participants. Only two percent of teachers perceived themselves as experts.  

Most students in the classroom use technology weekly or monthly. Only 10% use the 

computer daily and the same percentage never use the computer (5%) or use it only once or 

twice a year (5%). The Internet (41%) is the most often type of technology students used in 

the classroom followed closely by word processing (36%). No participants chose 

spreadsheets, desktop publishing, or video editing as the software most often used. 

Accelerated Reader was the only other type of software named. For ten participants, no data 

was recorded on the software most often used. Five participants marked more than one 

choice rendering their data of unusable and five marked that they never used technology and 

therefore, did not need to answer questions on the type of technology used. The type of 

technology second most often used was also the Internet (37%) followed again by word 

processing (35%). Even though numbers are low, spreadsheets and desktop publishing are 

among the software students used second most often in the classroom. Video editing, web 

design, and other types of software were not chosen in this category. Multimedia was chosen 

by eight percent of the participants as the type of technology used second most often, an 

increase in the three percent in the most often used category. 

Using Statistical Analysis System software (Version 8.02), multiple regression was 

used to test Hypothesis 1 that other variables would have an effect on the similarity index. 

Variables included: (1) hours of technology staff development received in the past years, (2) 

self-perception of novice/expertise, (3) extent students are allowed to use technology, (4) 

type of technology most often used by students, and (5) type of technology second most often 
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used by students. Due to low sample size (n = 94), variable (5) was eliminated from analysis. 

Analysis revealed the only variable to have any effect on the similarity indices at the 0.07 

level was hours of training (F(1, 82), R2 = 0.0383). The variable was not statistically 

significant but it does indicate a possible trend within a larger sample. No other variables 

were found to be statistically significant. 

Each participant in this phase completed the UTS and TTI. TTI scores ranged from 

109 to 340 (M = 226.51, SD = 50.38). A majority of participants rated themselves in the 

second lowest range of minimal in their level of expertise, an indication that teachers have 

not reached a level of confidence in their ability to use technology in the classroom. 

Correlation of TTI scores and the similarity indices was 0.0577, an indication that there is 

very little relationship between the two measures. 

 

Expert and Novice Group Analysis 

Two extreme case, non-random samples at defined points of variation were selected 

for this phase of the study in order to examine the differences between novices and experts. 

Expert and novice groups were selected from the top and bottom thirds (n = 31), respectively 

based on the similarity indices of 94 participants in Phase 2. The highest third of the scores 

who most closely resembled the gold standard were considered as members of the expert 

group and the lowest third of the scores in the sample who were least similar to the gold 

standard were considered as members of the novice group in this study. Expert similarity 

indices ranged from 0.132 to 0.233 (M = 0.168, SD = 0.029). Novice similarity indices 

ranged from 0.057 to 0.101 (M = 0.0859, SD = 0.0122). The similarity indices revealed very 

low similarities with the gold standard for both experts and novices. This would seem to 

indicate that none of the participants closely resembled the experts in their conceptual 

knowledge. However, this study only measured the links in common with the gold standard 

rather than all possible links, reducing considerably the number of links common to both 

networks and therefore, the similarity indices. This is the proportion of common links, a 

number which would be very small unless two maps were almost identical. 

Hypothesis 2 proposed that there would be a statistically significant positive 

relationship between the expert group’s average similarity index and the gold standard. 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 219 

 
 
 

Hypothesis 3 stated that the correlation between the average similarity index of the novice 

group and the gold standard would be much lower than for experts. To test these hypotheses, 

an average of the similarity indices in each group was computed in Pathfinder. Pathfinder 

computes a statistical test of the similarity of two networks, the tail probability (TlPrb) which 

is the probability that the two networks would share the given number of links or more by 

chance. Analysis revealed a similarity index of 0.112 (TlPrb < 0.00000) for the expert 

group’s average and 0.028 (TlPrb = 0.94983) for the novice group’ average. Based on the tail 

probability, the similarity index for the expert group was found to be statistically 

significantly correlated with the gold standard (Hypothesis 2) and while the average 

similarity index for the novice group was not statistically significant, it was much lower than 

the correlation for the expert group (Hypothesis 3). In addition, within the range of the 

similarity indices obtained for all participants (0.057 to 0.233), novice scores were 

considerably lower than those of experts, relatively speaking and expert scores comprised a 

larger percentage of the similarity scores within the sample.  

In addition, MANOVA was used to determine if there were significant differences 

between the expert and novice groups on the similarity indices, number of common links, 

and TTI scores. There was strong evidence that the expert and novice groups differed 

significantly on the means of the similarity indices (F(1,60) = 214.77, p < .0001, R2 = 0.782) 

and number of common links (F(1, 60) = 53.90, p < .0001, R2 = 0.473). There was no 

evidence that the groups differed on the TTI mean scores. 

Multiple regression was used to test Hypotheses 4 and 5 that other variables would 

have an effect on the similarity index. Due to low sample size in each group (n = 31), only 

one variable was included in this analysis, hours of technology staff development received in 

the past years. The variable had no statistically significant effect in either group. 

Comparisons were made between the two groups on all demographic variables. The 

largest percentage of experts was between the ages of 30-39. Novices had an equal number of 

participants in two of their age groups, 20-29 and 30-39. The largest percentage of gender in 

both groups was female. The largest percentage of the race in both groups was White. There 

were two expert teachers not licensed in social studies and one who did not list an area of 

licensure. In the novice group, there were four lateral entry teachers and three who listed no 
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area of licensure. The largest percentages of teachers in both groups had taught between 1-5 

years. The expert average years of teaching was approximately two years more than that of 

novices (Experts: M = 9.90, SD = 9.18; Novices: M = 7.74, SD = 7.90). There were more 

novices in the 6-10 years of teaching range. Also, in the 11-30+ year range, there were 12 

expert participants and only 6 novice participants. The largest percentage of participants in 

the novice group received 10 or less hours of staff development in technology integration in 

the last five years. Equal percentages (32%) of participants in two expert groups received 10 

or less hours and 31 or more hours of staff development. Six more participants in the expert 

group than in the novice group received 31 or more hours of staff development. None of the 

experts or novices rated themselves in the lowest or highest level of experience, nonusers or 

experts. Almost equal numbers of participants rated themselves similarly in both groups. In 

the expert group, one less participant was rated as “Novice” and one more participant rated as 

“Experienced” as compared to the novice group.  

In the expert group, more students use technology monthly as compared to the novice 

group where more students use technology weekly. In the expert group, students in five 

classrooms use technology daily and in six classrooms they use technology weekly. No 

students in the novice group use technology daily. 29% of novice group classrooms use 

technology only quarterly, once or twice a year, or never as opposed to 20% of the expert 

group. The Internet is the most often type of technology students used in the classroom 

followed closely by word processing in expert and novice groups. No participant chose 

spreadsheets, desktop publishing, or video editing as the software most often used type of 

technology. Accelerated Reader was the only other type of software named. Five experts and 

three novices did not list any software as the most often used or marked more than one 

choice making the data unusable. One participant in both groups used databases. Novices use 

a greater variety of technologies than experts. Multimedia, web design software, and GIS 

were each used by one participant in the novice group. As the second most often type of 

technology students used, an equal number of participants in the expert group selected either 

the Internet or word processing. Multimedia was used second most often by two experts. 

Most novices used word processing second most often followed closely by the Internet. No 

participant chose desktop publishing or video editing as the software second most often used. 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 221 

 
 
 

Four experts and three novices did not list any software as the second most often used or 

marked more than one choice making the data unusable. Two participants in the novice 

group used database and again, the novices tend to use a greater variety of technologies than 

experts as their second choice. GIS and desktop publishing were among the novice choices. 

TTI scores for the expert group ranged from 142 to 312 (M = 221.97, SD = 47.44). A 

majority of participants in the expert group rated themselves in the confident range of 

expertise (68%). The TTI scores for the novice group ranged from 109 to 340 (M = 217.35, 

SD = 51.73). A majority of participants in the novice group also rated themselves in the 

confident range (58%). More novices than experts perceived themselves as able to teach 

others. The mean of the expert group’s similarity indices as calculated in SAS was 0.168 (SD 

= .0287) and for novices, 0.0858 (SD = 0.0122). Correlation of TTI scores and the similarity 

indices for the expert group was – 0.1654 and for the novice group 0.2639. Correlations for 

both groups indicate very weak relationships. 

 

Phase 3 

From the extreme case, non-random, volunteer sample three teachers were selected 

for participation in Phase 3. Selection of participants was based on first, similarity index 

ranking, and second, whether participants indicated on the UTS instrument that they would 

participate further in the study. An attempt was made to select teachers from different 

counties to ensure sufficient variation. However, after selection was made, the three 

participants who met the two criteria were located in the same school.  

All experts were females. Expert 1 was between the ages of 20-29, had been teaching 

for 1 year, was licensed in school social studies and was obtaining her teacher certification 

through lateral entry, allowed students to use technology monthly, and used the Internet most 

often followed by word processing. Her previous work experience was in political 

consulting. Expert 2 was between the ages of 40-49, had been teaching for 23 years, was 

licensed in K-12 social studies and grades 4-9 language arts, allowed students to use 

technology weekly, and used word processing most followed by the Internet. Expert 3 was 

over 60 years of age, had been teaching for 18 years, was licensed in middle school social 

studies and language arts, allowed students to use technology daily, and used databases most 
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often followed by the Internet. Having just taught for a full year, Expert 1 had received less 

than 10 hours of staff development in the last five years while both the other two experts 

received over 31 hours. All three experts rated themselves in the confident range on TTI 

scores (253, 223, 246). Similarity indices for the 31 experts ranged from 0.132 to 0.233 (M = 

0.168, SD = 0.029) and two of these participants fell in the lower half of this range (0.140, 

0.148), and one was nearer to the mean score (0.160). 

 

Context 

After visiting the middle school several times where the experts taught, it was 

apparent that the school administration and environment were significant reasons that they 

came from the same school. Teachers held great admiration and respect for their principal 

and there was much teamwork and collaboration among the teachers. The school’s new 

building, built in 1999 was well equipped with state of the art technology including a 30-

computer business lab, a 30-computer flexibly scheduled lab, a 15-computer media center lab 

used only for internet research, and a mobile cart of 30 laptops that teachers could check out 

as an entire set for classroom use with students or individually for home use; three electronic, 

interactive whiteboards used as presentation centers; on the average, two computers per 

classroom with more in some rooms; devices in every classroom to project the computer on 

the television screen; and six digital cameras. In addition, the school offered students the 

opportunity to create and present a daily television broadcast for the school and to take a 

video camera class as an elective. Teachers could checkout the mobile laptops for home use.  

In the school, there were 950 students in grades six through eight. Approximately 

41% of students were from low socioeconomic areas with a large number of these falling 

below grade level in reading ability. 33% of students were on free or reduced lunch because 

the city’s public and subsidized housing were in the school’s assignment area. Hispanics 

comprised 11% of the school population.  

Several factors unique to this school encouraged technology. The first was the 

overwhelming concern that their special population of students deserved the same advantages 

as other students. Experts felt that technology offered resources that could be geared toward a 

diversity of learner needs, allowed for individual pacing needed by some students, provided 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 223 

 
 
 

superior quality remediation through various software programs, and engaged learners much 

more than when using a textbook. The second factor was the district’s decision to purchase 

only one classroom set of social studies textbooks for an entire grade. Having only one set of 

books encouraged teachers to find ways to teach the curriculum effectively without access to 

a book. This encouraged them to make use of the additional resources that accompanied the 

book which included CD’s, videos, and an accompanying website. The third factor was that 

content area teachers were responsible for preparing students with the North Carolina 

Computer Skills needed to pass the eighth grade computer test required for graduation. This 

required teachers to be creative in scheduling and collaborative efforts. In all three grades (6-

8), English teachers were responsible for integrating word processing, math and science 

teachers for integrating spreadsheets, and social studies teachers for integrating database.  

Finally, one last factor that influenced the use of technology at this school was that 

teachers planned and implemented an innovative social studies program that was designed to 

offer every seventh grader an opportunity to experience a special seminar taught by one of 

the team members. In this seminar, one of the teachers traveled in the summer to film on 

location the places that were studied in seventh grade social studies. During the school year, 

he shared his world travels with students in a large auditorium where there was a large video 

screen, a VCR, a data projector, laptop, and overhead projector. Many other opportunities 

were offered to students during this time such as small group interactions, discussions of 

what they have learned or experienced, small group hands-on activities, reading and writing 

workshops, skills building, and reading strategies. Experts felt this seminar was an integral 

component of the social studies curriculum because it provided students with authentic 

experiences relevant to what they were studying, prepared them with information and 

mapping skills, and helped students make real connections with people and cultures around 

the world. While this program does not directly relate to technology, it shows that the social 

studies teachers in this school were extraordinarily concerned with how students learned 

social studies and they were willing to schedule classes and rotate students so that they all 

participated in the special seminar. Innovativeness, creativity, and flexibility may well be 

characteristics that motivate these teachers to use technology in the social studies curriculum. 
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Instructional Design 

Expert 1. 

Each Phase 1 expert was observed during one lesson that integrated technology and 

interviewed afterwards. Using the TIDE instrument, teachers were rated on evidence that 

their lesson included elements of instructional design principles. Expert 1 and 3 were rated in 

the adequate range while Expert 2 was rated in the upper scores of the more than adequate 

range. 

In the flexible computer lab, Expert 1 allowed eighth grade students to review two 

chapters on the textbook website. This review required students to answer questions 

presented on flipcards and complete crossword puzzles. Students had access to social studies 

textbooks in the lab to help them in answering questions. While this lesson included the use 

of the Internet, it was not considered by the researcher or rater 2 to be a lesson that 

effectively integrated technology (researcher rating 1 = 51.52; rating 2 = 34.86). There was 

inadequate evidence that instructional design elements were included in several areas of the 

TIDE instrument. No accommodations were provided for students who were nonreaders, 

ADD low performing, ESL, or those labeled exceptional. There were no assessment 

measures to determine if students were successful at reviewing the material or even covering 

the content of two chapters during the review. While the sequence of methods was 

appropriate, there was not enough variety of instructional methods to gauge. Only a few of 

Gagne’s (1985) nine events of instruction were incorporated in the lesson. After technical 

instructions were given to students, they immediately began working on their activity and at 

no time prior to, during, or after the lesson were there any discussion of social studies 

content. As a result, this appeared to be an isolated lesson just to make use of website 

resources. the lesson was very reminiscent of the manner in which drill and practice 

programs once characterized the use of technology.  

 

Expert 2. 

Expert 2 taught her lesson in the 15-station media center computer lab. This lesson 

was considered to be an exceptional example of an integrated lesson. Both TIDE ratings for 

this lesson were superior since the lesson showed more than adequate evidence that 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 225 

 
 
 

instructional design principles were included (researcher rating = 100.00; rating 2 = 97.86). 

The objectives of the seventh grade lesson were to extend the class study of Central Asia 

through using a scavenger hunt to research the Internet and to practice mapping skills. The 

teacher believed that by using the Internet, the lesson provided students who have difficulty 

with reading and written assignments an easier way to make connections with the text. 

Accommodations had been made for students without Internet access, Hispanics, and those 

with low reading abilities. The teacher provided concise instructions and individual guidance 

getting to the website and in completing the activity on the worksheet. Before beginning 

independent work, students’ prior knowledge was prompted with questions about Central 

Asia and the Silk Road; both topics students had covered previous to this lab visit. Students 

worked together to complete the assignment and were all highly engaged in the activity. The 

teacher constantly monitored and helped the lab students and periodically checked on 

students in the media center who were not using the Internet.  

The topic was correlated with curriculum standards and reflected relationships among 

the countries of Central Asia, the importance of the Silk Road for that region, and how using 

maps can explain much about a topic. The scope of the lesson was very manageable within 

the time allotted and a balance was maintained between directed instruction and student 

discovery. All nine events of instructions were included in the lesson. The teacher constantly 

elicited performance by asking questions about what students were finding on the topic of the 

Silk Road and offered feedback through positive comments. Because she did not have 

resources on this topic readily available, the teacher created the Internet scavenger hunt 

activity to make use of colorful photos and maps of the region of study. This made the 

Internet the most effective resource for this lesson. The teacher discussed and asked many 

questions about the topic of Central Asia throughout the lesson so that what students were 

learning in social studies was very clearly the intended purpose of using the technology. 

There were very few ways that this lesson could have been improved. 

 

Expert 3. 

In the flexible computer lab, Expert 3 taught a seventh grade lesson using databases. 

While this lesson had the potential to be an example of effective integration of technology, it 



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 226 

 
 
 

was also rated on the TIDE instrument in the adequate level of evidence on instructional 

design elements (researcher rating = 62.47; rating 2 = 44.34). The first half of the lesson was 

taught in the classroom and because the researcher was not notified that this was part of the 

same lesson, classroom instruction was not observed or videotaped preventing thorough 

ratings. Even though this situation occurred, not being able to observe the classroom portion 

of the lesson most likely affected the ratings this teacher received. This was the third day of 

the scheduled 9-week rotation and students had been with the teacher for only two other 

days. On this third day and before going to the computer lab, students read the main ideas 

and concepts about the cultures and regions they had reviewed in the previous two days. The 

review included four main ideas on the mountainous land, the desert climate, resources of oil 

and water that made up the economy, and the people who were predominantly of the Arab 

and Turkic ethnic groups and Muslim religious group. Using maps of North Africa, students 

identified the five countries of Morocco, Algeria, Tunisia, Libya, and Egypt. Using another 

map, students identified the fifteen countries of Southwest Asia. It was evident that the 

teacher had spent much time planning this lesson since it was her responsibility to teach 

students database as part of the NC computer skills curriculum. Her enthusiasm was evident 

and she used an array of strategies to help students learn the material. All resources were 

ready and the teacher monitored and provided feedback to students during the entire lesson. 

The focus of the lesson was largely how to use a database so an adequate amount of 

instruction had to be given on the psychomotor skills needed for this purpose. While this was 

necessary for an introductory lesson on database use, the focus on technology skills seemed 

to be at the expense of making sure students learned social studies content through using the 

technology.  

One of the greatest weaknesses of the lesson was that the scope of the material was 

not manageable for the time allotted in the lab. Because this was an introduction to database 

terms, components, and sorting skills, the technology instruction comprised most of the 

lesson time preventing students from using the computers very much during this lesson. 

Another weakness was the elementary level of instruction students were given. The teacher 

was much too detailed and slow-paced when giving students instructions during the lesson. 

This left some students disinterested and idle much of the time. After the directed instruction 
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and a few guided practices at sorting, there was no time remaining for students to begin 

independent work. This was to be a series of three lessons on using database, the first to learn 

sorting, the second to learn searching, and the last lesson to use these skills in a critical 

thinking activity where students would determine which country would make the best trading 

partner for the United States. It was doubtful that students would know how to sort after this 

day’s lesson. Closure was provided on database terms but not on any social studies content.  

While this lesson integrated database relevant to classroom content and the activities 

could have been used to promote the critical thinking skills of students, the lack of drawing 

students’ attention to the reason they were using the database made the lesson appear to be an 

isolated lesson just to use technology rather than to learn concepts in social studies. While 

worksheets gave evidence that the teacher was trying to accomplish true integration, 

inadequate time management did not allow her to discuss social studies adequately in the lab. 

It also did not allow students a sufficient amount of time to work independently, time that 

could have been focused on what the database taught about the region of study. Some of the 

database terms and concepts could have been addressed in the classroom leaving sufficient 

time in the lab for students to use the computers rather than for listening. The lesson could 

have been split into more days or sections to allow for adequate coverage of content in each 

lab visit. Finally, the entire lesson could have taken place in the lab so that coverage of 

content as well as skills were more effectively integrated and connected. 

 

Conclusions and Recommendations 

 For teachers to integrate technology in the classroom, they need to have the ability to 

use technology and be equipped with strategies that help them utilize their technological 

skills for instructional purposes. This study attempted to describe the thinking or conceptual 

knowledge of experts in technology integration so that their mental representation could 

provide us with a sense of direction in where our own conception of the topic and teacher 

training may need adjustment. 

Examination of the 49 concepts of Phase 1 experts answers research question (1), 

“What concepts comprise expert teachers’ knowledge of technology integration in middle 

school social studies?” Experts presented an interesting conceptualization of technology 
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integration in the middle school social studies curriculum. Four global themes, highly 

correlated with the NCSS (1992) characteristics of powerful and effective teaching 

dominated their description of this topic (1) tools that offer 21st century skills, (2) a means to 

experience opportunities previously unavailable, (3) stimulation for change, and (4) 

challenges. With no mention of technical or curriculum specifics, this conception indicates 

that experts have made a transition in their thinking from focusing on the mechanics or 

procedural skills of using technology to how this tool benefits the learning of social studies. 

The transition in thinking was clearly evident when experts’ concepts were compared with 

those provided by novices in a previous pilot study in which only 22 concepts of technical 

and curriculum terms were listed. 

The characteristics of the gold standard concepts and the approach that experts in 

Phase 1 used in reaching them corroborate the studies in expertise. Experts have been found 

to organize their knowledge around important ideas and not surface features (Chi et al., 1981; 

Wineburg, 1991) and to quickly recognize patterns of information (Hinsley et al., 1977). 

They also have rich schemas comprised of many interrelationships that provide them with the 

abilities to interpret information, apply it to solving problems, and determine its saliency and 

utility (Carter et al., 1987; Chi et al., 1981). The transition in thinking that experts appear to 

have made also supports the findings of staff development models and information 

processing theories that tell us when learning complex multi-task skills an individual goes 

through several stages of development (Anderson, 2000; Dusick, 1998). As was clearly true 

of these experts, in early stages of developing expertise a focus is on the procedural skills of 

using technology while in later stages, the focus progresses to how those skills can be applied 

to educational purposes.  

Research question (2) asked, “What factors other than conceptual knowledge affect 

teachers’ ability to integrate technology?” It was hypothesized (Hypotheses 1) that the hours 

of training, self-perception, extent of student use, and types of technology used in the 

classroom would have substantial effects on the development of conceptual knowledge. None 

of these variables were found to be significant. One variable, hours of training, was 

significant at the .07 level, indicating a possible trend in a larger sample. It was also assumed 

in Hypotheses 4 and 5 that hours of training would have a significant effect on the expert and 
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novice groups and this was not found to be true, leading to a rejection of Hypotheses 1, 4 and 

5. None of these findings is surprising considering the fact that half of the experts in Phases 1 

and 3 stated that their experiences in previous employment, personal use or with family 

members, or in higher education courses rather than school-based workshops prepared them 

with skills to integrate technology in the classroom. These findings could indicate that 

training offered to social studies teachers at school is somewhat ineffective, not relevant to 

social studies, or that training outside of the school setting is more effective than what is 

received in staff development workshops. Findings from Phase 3 indicated that teachers were 

not persuaded to integrate technology from a personal desire or as a result of more training 

but rather, from the coercion of external factors. Factors most convincing in the Phase 3 

school were a lack of textbooks, motivation to provide the best of technology to a large 

population of students from low SES areas, and the responsibility of all teachers to teach the 

computer curriculum.  

Despite the fact that The US Department of Education (1999) data indicates that 

increased time in professional development is strongly associated with perceptions of 

improvement in teaching, this study supported other findings that in-school training is not the 

strongest predictor of teacher motivation or preparation (Espinosa & Chen, 1996; MacMillan, 

Liu, & Timmons, 1997; Ross et al., 1999). This does not mean that training is unnecessary or 

that with more effective training teachers would not be more motivated to use technology. It 

simply indicates that for now, much of the training for social studies teachers occurs outside 

the educational setting and the training offered in schools thus far is not a large factor in 

persuading teachers to integrate technology. In this case, it would be reasonable to question 

how other environments produce technological and psychological changes when staff 

development efforts within the school system have been largely unsuccessful. Likewise, it 

warrants a closer analysis of the ineffectiveness of school system staff development. When 

statistical information was combined with qualitative data collected from the observations of 

Phase 3 experts, it was still the conclusion that classroom teachers, even those who were 

found to be experts through statistical analysis were not very similar to Phase 1 experts.  

Analysis of concept maps and statistical data answered research question (3), “What 

is the relationship between experts and other teachers?” When comparing the concept maps 
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of participants in the expert and novice groups of Phase 2, experts’ maps reflected more 

similar organizational patterns as the gold standard (Stein et al., 1990) and had more distinct 

categories than novices, both indications of a more organized and interrelated knowledge 

structure characteristics of higher levels of expertise. Because synthesis is constrained by the 

patterns one is able to find, contextual information, and prior knowledge (Rumelhart, 1977), 

we can assume these prevented novices from organizing the concepts into as many 

categories. Even if novices had the concepts stored in memory, they did not have sufficient 

connections between the concepts to cross-reference them in the same way as experts. 

Because context was found to be such a powerful factor in Phase 3 experts, it is likely that a 

similar context for learning did not exist for novices (Moallem & Earle, 1998). In addition, 

because three of the experts largely attained their technological knowledge outside the school 

environment, this may suggest that novices did not have these same prior experiences from 

which to draw upon. 

Although concept maps gave some visual evidence that experts were different from 

novices and more similar to the gold standard, statistical findings from this study indicated 

that most classroom teachers, whether experts or novices were still very much alike in their 

thinking and not as similar to the gold standard as might be expected (Pierson, 2001). 

However, it cannot be stated with certainty just how similar or different participants were to 

the gold standard because the statistical analyses are slightly misleading. The similarity 

indices only provided very small measures of the proportion of similarly grouped concepts 

between a participant and the gold standard and it would be highly unlikely that any 

participant would group 49 concepts exactly like the experts in a domain as ill-defined and 

complex as technology integration. In addition, one should bear in mind that procedures used 

in this study limited participants to the concepts chosen by experts making it a somewhat 

limited view of a participant’s cognitive structure and rather restrictive when comparing the 

structure to the gold standard (Jonassen et al., 1993).  

Even though individual participants were not found to be very similar to Phase 1 

experts, analysis indicated significant differences between the expert and novice groups. The 

expert group had a statistically significant positive relationship with the gold standard 

(Hypothesis 2) and the correlation for the novice group was much lower than for the expert 
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group (Hypothesis 3). Furthermore, MANOVA results answered research question (4), “Are 

there significant differences in the conceptual knowledge of experts and novices?” There 

were significant differences between the means in the two groups’ similarity indices and 

number of common links, indications that experts were more similar to the gold standard in 

their conceptual knowledge and in the grouping of concepts on their maps. Additionally, 

demographic data indicated that experts used technology in the classroom less often than 

novices, in fact, 45% of the novices reported using technology weekly whereas only 19% of 

experts used technology to this same extent. 45% of experts reported using technology on a 

monthly basis. Even among the experts in Phase 3, one used technology daily, one weekly, 

and one on a monthly basis. Also, while both groups seemed to be using the Internet as much 

as or more than word processing now, novices tended to use a greater variety of software 

than experts including GIS, desktop publishing, web design software, and multimedia. 

Caution should be used when considering these findings because of the low sample size. One 

participant in such a small sample could represent a large percentage and appear very 

misleading. Additionally, whether a teacher uses technology more frequently or uses a larger 

variety of software does not guarantee that the technology is used for educational purposes or 

that it is used effectively. For example, students could be allowed to search the Internet 

independently for reasons completed unrelated to the curriculum and this would be 

considered daily use of technology. However, by segregating this use from the content, it 

would be an entirely ineffective use of technology in the classroom. Also, a teacher could be 

proficient in the use of a particular type of software but not use it effectively. Moreover, a 

teacher can be proficient in one type of software but still not have an overall conceptual 

knowledge of technology integration well enough to use other applications when they would 

be most appropriate to achieve an intended objective. Extent of use or type of technology 

used does not guarantee effective use. 

Other differences between experts and novices were found on the TTI, a self-reported 

measure of technology integration skills. Novices rated themselves almost exactly like 

experts with 21% of experts and 18% of novices feeling confident about their abilities. 

Similarly, 8% of experts and 9% of novices rated themselves even higher as able to teach 

others the same skills. Almost equal numbers of participants in both groups reported that they 
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were at an intermediate or experienced level of expertise. In addition, on self-perception of 

expertise, experts tended to underrate their level of expertise while novices tended to overrate 

their level of expertise. This may imply that teachers are poor judges of their own 

technological abilities, the question on the UTS instrument was not worded correctly to 

assess technology integration skills but rather, assessed only computer skills not necessarily 

as they are used for instructional purposes (see Appendix B, question #8), or that the gold 

standard simply is not a good measure of expertise. The findings should be considered with 

caution for several reasons. First, the TTI largely measured procedural skills and the 

similarity indices measured conceptual knowledge, two different components of technology 

integration. Second, it cannot be stated with any degree of accuracy just how well the 

similarity index measures expertise until further studies are conducted in this area. However, 

these findings do seem to indicate a lack of effective measures to adequately assess 

technology integration knowledge and skills, an area that needs further investigation. 

Finally, qualitative analysis of Phase 3 experts confirmed the statistical findings of 

the study since only one of the Phase 3 experts provided more than adequate evidence that 

expertise was characterized in the application of her instructional design, a result that led to 

several assumptions. First, an individual can have conceptual knowledge about a domain but 

not have the ability to effectively apply what they know. Second, a sufficient depth of 

knowledge is needed in many areas for teachers to effectively integrate technology (Cramer 

et al., 1999; Dockstader, 1999; Pierson, 2001; Shulman, 1987). Both these assumptions 

support the research in expertise as well as staff development models in technology 

integration. As evidenced in Expert 1, a second year teacher, one can have skills and a 

comfort level with technology but not have sufficient knowledge of either the content or 

pedagogy to be able to integrate these skills effectively during instruction. Expert 3 possessed 

technological skills, knowledge of the curriculum, and had 17 years of experience teaching 

but was not able to properly manage the scope of her lesson while integrating technology. 

Expert 2 provided the best answer for research question (5), “What instructional design 

principles characterize the classroom practice of expert teachers?” Expert 2 demonstrated 

evidence of having knowledge of the social studies content, pedagogical skills, knowledge of 

learners’ diverse needs, skills to manage learners and the environment, technological skills, 
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technology integration skills, and knowledge of how to evaluate whether her instruction and 

student learning were achieved successfully. She assigned an adequate scope and sequence of 

content to be covered in one lesson, the organization and flow of the lesson were smooth, all 

of Gagne’s major events of instruction were incorporated into the lesson, a variety of 

approaches were used to engage students, pairing of students allowed for interaction and 

prevented discipline problems, and most importantly, the largest amount of class time and 

teacher talk remained on the content of social studies rather than technology.   

All findings lead to the conclusions that experts and novices in the classroom are still 

very similar to one another and that neither has gained a level of expertise similar to the 

experts in Phase 1. Findings also support the researcher’s assumption that teachers are not 

integrating technology because they are not yet prepared with adequate knowledge and skills 

that would advance their level of expertise. Furthermore, the study confirms statistics 

indicating that a majority of teachers are not yet integrating technology on a regular basis 

(Anderson & Ronnkvist, 1999; Becker, 1998; CEO Forum, 1999; Cuban, 2000; Liu, 

Macmillan, & Timmons, 1998; Roblyer & Edwards, 2000; U.S. Department of Education, 

1999) and that social studies teachers are using it less than most teachers (Becker, 2000; 

Berson, 1996; Northup & Rooze, 1990). Even when some teachers use technology, this use 

does not necessarily stem from a personal enthusiasm to do so leading us to question whether 

even these teachers are adequately prepared to use technology effectively. 

The most important conclusions emerging from this study are that staff development 

for social studies teachers, like any other instruction should adhere to sound principles of 

instructional design, a program of training should be a matter of deliberate planning, and the 

program should be implemented in a regular and systematic manner. As was evidenced in 

Phase 3 of this study, only with deliberate and systematic planning were most teachers 

willing to integrate technology as a regular practice. Inservice teachers are offered staff 

development opportunities that lack sufficient scope or sequence and that usually are 

scheduled sporadically on workdays or after school when a teacher’s workday should have 

ended (Espinosa & Chen, 1996; MacMillan et al., 1997). As a result of this intermittent and 

unplanned training, teachers are not provided with an overall conceptual framework of 
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technology integration, the practice time needed for a level of expertise to develop, or the 

ongoing support and modeling required in learning complex skills.  

In the same way, universities are improving their efforts to systematically integrate 

technology throughout their teacher education courses but many of the instructors who have 

been given the responsibility of integrating technology have not received any systematic 

training themselves (ISTE, 1999). The assumption of this integration model is that if 

preservice teachers experience some integration of technology in their teacher education 

courses even if not done effectively, this alone will motivate and prepare students to use 

technology when they begin teaching. In fact, in this model, many new teachers experience 

just the opposite effect feeling frustration and antagonism at having technology included in 

college courses without having the necessary support or time to accomplish technology 

projects required of them. Their perspective is that technology is used for the sake of using 

technology, a task that had little meaning in their goal of learning how to become teachers. 

College experiences do not tend to adequately prepare new teachers (Young, 2001; Pan, 

1994). In K-12 education or university environments, without accepted standards, structured 

or systematic programs of training, or a suitable means of evaluation, it cannot be known 

whether any instructor is integrating technology effectively. This presents the need for a new 

model of instructional design specifically related to technology (Pittman, 2001; White, 1996). 

This very need was also the basis for designing an evaluation instrument used in the present 

study. 

The basic elements of sound instructional design principles do not change because 

technology is included. Nevertheless, because technology affects so many variables in the 

instructional sequence, elements of instructional design need to reflect these variables. For 

example, it is assumed in a general instructional design model that the purpose of instruction 

is to achieve specific learning objectives based upon curriculum standards. However, when 

integrating technology in social studies instruction, many times the focus of instruction shifts 

from the subject matter objectives onto the actual use of technology. This becomes evident 

by how much of the discussion or class time pertains to technology rather than to the content 

and by the fact that the content area objectives are not sufficiently achieved. To some degree, 

in all instruction that uses technology as a resource, the teaching of technological skills must 
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remain an active part of integrating technology until expertise has been attained (Anderson, 

2000; Cramer et al., 1999), a level not many teachers or students have reached. Still, during a 

directed instructional time of teaching skills, sufficient and continual connections to content 

should be made to help students understand that technology is being used for the greater 

purpose of learning the content, not the technology. If a teacher’s lesson demonstrated the 

weaknesses just described, the only evaluation that could be made based on general 

instructional design principles is that the teacher did not have sufficient organizational 

strategies to achieve the expressed student outcomes. This knowledge, however, does not 

explain why the objectives were not met or if it was due to a teacher’s inability to use 

technology effectively during instruction. Without this knowledge or specific attention given 

to technology related variables, an evaluator would not necessarily know why the teacher’s 

problem existed or be able to offer advice for improvement. 

This dilemma presented the need for a more effective method of evaluating 

instruction that integrates technology in the social studies classroom. Because a systematic 

model of instructional design could not be found that adequately measured the instructional 

practices of teachers when using technology in the classroom, the researcher designed an 

instrument, Technology Integration Instructional Design Evaluation (TIDE) for this specific 

purpose. The initial framework was provided by a general instructional design model (Smith 

& Ragan, 1999) and elements were revised to reflect relevance to technology integration. 

While this instrument was not validated or examined for reliability, acknowledged 

weaknesses of the study, it underscores the need for a systematic instructional design model 

to train and evaluate social studies teachers specifically in the practice of instruction that 

integrates technology. The instrument was found to be of practical use for the scope of this 

study and while it certainly needs additional scrutiny, its potential contribution to 

instructional design specifically in this area make it worthy of further study. 

Because a majority of social studies teachers are not yet integrating technology and 

they have shown little similarity with experts in this field, these confirm the need for more 

studies on experts in this area. This study has shown that social studies experts in the field of 

technology integration have a much more global view of what technology can do for social 

studies instruction than teachers considered experts in the classroom. It is possible that only 
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by stepping out of the classroom this view came into focus. Even so, these experts had 

important experiences that make their knowledge worthy of consideration and applicable to 

classroom teachers. They held licenses and/or had many years of teaching experience in both 

social studies and technology, their motivation and interest in technology integration while in 

the classroom was so passionate that it initiated their move into fulltime technology 

positions, and their conceptualization of technology integration was strongly correlated with 

NCSS (1992) standards for powerful and effective teaching indicating that they possessed 

expertise in both technology integration and in social studies. This gives us an intriguing 

mental representation of what might happen if other teachers could envision themselves 

achieving the same global outcomes with technology in the classroom. It is evident from 

experts’ thinking that they see patterns that others do not see and that they have organized 

their thinking around important ideas. The expertise these individuals have attained in 

knowledge and skills confirms the enormous necessity of placing at least one or more 

technology facilitators in every school and illustrates the benefits these experts could share 

with others simply by their unique perspective as well as the on-site, systematic training they 

could offer teachers if given ample opportunity. 

In light of these findings, one of the most important implications of this study may be 

that our current expectations about teachers’ ability to integrate technology and how they 

should do this may warrant some modifications. Much of the current literature in education 

as well as the NCSS (1992) endorses constructivist learning, especially when using 

technology. However, constructivist activities have been found to be most effective for 

teaching individuals who are in the advanced knowledge acquisition stages of learning when 

a depth of knowledge has already been attained in a particular area (Borich, 1992; Bransford 

et al., 2000; Jonassen & McAleese, 2000; Smith & Ragan, 1999). While instruction should 

move students in this direction and include a balance of approaches to account for the 

diversity in learners, situations, and content areas, constructivist activities are not always 

appropriate or the most effective means to achieve particular learning outcomes. In 

concurrence, Borich tells us that facts, rules, and action sequences are most efficiently 

achieved through directed instruction as well as lower levels of the cognitive, affective, and 
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psychomotor objectives in which mastery and overlearning may be essential to subsequent 

learning as is much the case in early stages of learning to use technology.  

If teachers do not have adequate technological skills, they would not have the abilities 

to effectively integrate technology in any type of instructional activities (Ross et al., 1999). 

Likewise, without sufficient knowledge and skills either in content or technology, students 

may be overwhelmed with constructivist activities that require advanced knowledge in both 

these areas. Constructivist activities can be highly motivating by placing students in control 

of their learning situation but these same activities can lead to cognitive overload and 

emotional frustration for individuals who have no prior knowledge or resources available for 

the demands of the various tasks. This is a common problem when using technology 

(Anderson, 2000). Research suggests that generative strategies such as those used in 

constructivist learning require greater mental effort but lead to more depth of processing that 

results in better learning (Jonassen, 1985; Wittrock, 1974). However, because cognitive 

capacity is limited, if learners carry too much of the responsibility, they may be overloaded 

and unable to learn. The instructional designer must balance the two competing demands 

(Wittrock, 1974).  

We have not accepted the idea that social studies teachers are not yet sufficiently 

equipped with knowledge and skills to use technology as an instructional tool. We have 

emphasized the use of technology mainly for constructivist activities without regard for 

consideration for when these activities are most appropriate. And we have not provided 

social studies teachers with systematic and planned instruction that balances the competing 

demands presented when using technology. By our own limitations, we have lengthened the 

learning curve needed to develop expertise in technology integration for social studies 

teachers. With these considerations in mind, we need to reevaluate our thinking and practice 

of how we train and support social studies teachers in using technology. Serious 

consideration and study should be conducted to determine whether a systematic model of 

instructional design is indeed, appropriate or applicable to the area of technology integration. 

Similarly, further studies are needed to provide more appropriate evaluation instruments for 

individuals who find themselves in positions of having to evaluate the effectiveness of social 

studies lessons in which technology is integrated. Finally, more research is needed to 
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determine what extent if any, the conceptualization of social studies experts as well as an 

instructional design model would influence the development of social studies teachers and 

provide them with a global knowledge of technology integration more similar to experts. 

Likewise, research should examine the influence of social studies expert technology 

facilitators in schools and how these individuals use their expert knowledge to augment the 

development of other teachers. Would more social studies teachers learn to integrate 

technology if provided with several technology facilitators who had a greater vision of what 

could be accomplished in the social studies curriculum with the use of technology, an on-site 

training lab just for teachers, a systematic and planned program of staff development that 

considered different levels of knowledge and skills and instructional approaches, and training 

provided during paid work hours on a regular and frequent basis? Future studies can serve to 

answer these questions and help bring about a greater return on the enormous investments 

that have been made to place technology in schools. 

 

Additional Recommendations 

 This research investigated the conceptualization of technology integration in middle 

school social studies teachers. The conclusions reached by the researcher suggest several 

areas of research not yet mentioned as well as crucial elements that need attention when 

replicating the study. 

 Certainly this study would be more meaningful if conducted with a larger sample. 

However, it should be noted just how difficult and costly it was to obtain samples of teachers 

who had the time to participate in a study such as this. This was made especially difficult 

because participants were needed from a specific content area and middle school grade 

levels. It was almost impossible to find suitable participants considered experts in this field, 

content area, and grade levels since so few teachers possessed the required criteria. Because 

experts were so rare, their time was so limited, and their participation was so critical to the 

study, these individuals were paid a stipend of $100 each plus travel expenses and served 

dinner during the card sorting exercise as incentives to participate. 

It took approximately five months to obtain county and school level permissions and 

to obtain sufficient numbers of participants for Phase 2 of the study. Additionally, the amount 
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of time needed to complete the concept mapping exercise was underestimated thereby, 

eliminating a lot of interested teachers who originally agreed to participate. Because it was 

logistically impractical to visit all participating schools, packets of materials were mailed 

with return postage included. Copies, envelopes, and postage presented significant costs and 

because of the low rate of return, much of the return postage was simply wasted. Out of 239 

packets mailed, only 94 packets were returned and 30 of these were completed in one county 

at an afternoon workshop. One participant at this workshop whose name was selected 

through a random drawing was paid $50 and all other participants were paid $10 stipends. 

Finally, because of the time required inputting data in Pathfinder software, an individual was 

hired to complete the task, as was a second observer for Phase 3 observations. Total cost for 

the study was approximately $3800. 

While it was impractical to visit all the participating schools during afternoons, 

results of the concept mapping activity would most likely be different if teachers were 

closely monitored in this activity. The activity included sufficient instructions for 

independent completion but it was possible that some participants did not give it careful 

consideration or a sufficient amount of time. This was found to be case in ten participants 

whose data was unusable because some of the concepts were not included in the maps.  

Additional research that could contribute to the findings of this study would be to 

observe the instructional design of experts who established the gold standard, observe a 

larger number of classroom experts, have experts from the classroom complete the same card 

sorting activity as those who established the gold standard and compare the two 

conceptualizations in this manner. Finally, Pathfinder network scaling techniques used in the 

measurement of similarity indices in the present study deserve further investigation for their 

possible application in other areas of education for evaluation purposes. 
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Appendix A 
Teaching with Technology Instrument 

Revised with permission, J. Lambert, 6/09/03 
Revised, Atkins & Vasu, 09/15/99 

 
 

Instructions:  The purpose of these questions is to examine the status of YOUR knowledge, 
understanding, and use of technology in your classroom. Please read each statement below 
and rate the level at which you possess that skill using the following scale: 
 
1 = Not at all           2 = Minimally           3 = Confidently 4 = Able to teach others 

 
 

 
1 2 3 4 WRITING & COMMUNICATION 
    Can you… 
     1.  use a word processor to enter and edit, change the format of a document, 

save, retrieve, spell check, print and use graphics tools? 
     2.  use desktop publishing software to import text, format text and layout, 

and import graphics to produce a class newsletter? 
     3.  demonstrate how word processing enhances the writing process? 
     4.  compose and send e-mail to support classroom projects? 
     5.  use word processing and desktop publishing software in the discipline or 

subject area for learning? 
     6.  discuss how word processing and desktop publishing software can be 

used to adjust to the learning styles of students? 
     7.  plan word processing and desktop publishing activities for computer labs 

and/or classrooms with one or multiple computer resources? 
     8.  discuss how higher order thinking skills and problem solving can be 

enhanced by word processing and desktop publishing software? 
     9.  apply an understanding of the goals of the NC Computer Skills 

Curriculum as it relates to writing and communication? 
    10. vary the font and size (e.g. use 18 pt. rather than 10 pt. Helvetica) for the 

title of a document? 
    11. insert a forced page break into a document? 
    12. use PowerPoint to make electronic presentations to students, parents, or 

teachers? 
    13. discuss the role of media in effective communication? 
    14. discuss the characteristics, strengths, and weaknesses of media 

communication tools and techniques? 
    15. demonstrate effective and appropriate use of computers and other 

technologies to communicate information about student learning to 
colleagues, parents, and others? 

    16. use a word processor to create a bar graph that is linked to a spreadsheet? 
    17. demonstrate knowledge of installation of writing and telecommunication 

hardware/software and appropriate troubleshooting techniques? 
 

Continued on the next page… 
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1 2 3 4 Information Access & Management 
    Can you… 
    18. use an existing spreadsheet that contains embedded formulae, enter data 

into the spreadsheet, and interpret results? 
    19. sort data within an existing spreadsheet? 
    20. enter a function into a spreadsheet cell? 
    21. format data within the cells of a spreadsheet to control the way 

information is displayed  (e.g. number of decimals displayed, font size, 
colors, cell grid pattern)? 

    22. create a new spreadsheet and enter formulae/functions into it for problem 
solving or data management purposes? 

    23. create a spreadsheet to answer "if" "then" questions? 
    24. search an existing database and interpret results? 
    25. sort an existing database and interpret results? 
    26. design and create a new database to manage and interpret information? 
    27. use telecommunications by accessing information on the World Wide 

Web? 
    28. search the World Wide Web and locate lesson plans and activities for 

classroom use, or your own professional use (e.g. experts, lesson plans, 
authentic data, and curriculum materials)? 

    29. discuss the differences between public domain, freeware, shareware, and 
commercial sources of software?  

    30. discuss the social, legal and ethical issues related to information access 
and management for electronic data or databases? 

    31. demonstrate the use of information access and management in the 
discipline/subject for learning? 

    32. demonstrate how information access and management can be used to 
meet the various learning styles of students? 

    33. plan information access/management activities for computer labs and/or 
classrooms with one or multiple computer resources? 

    34. discuss how information access/management technology can enhance 
higher order thinking skills and problem solving? 

    35. explain what "www" and "http://" mean within the telecommunications 
context? 

    36. demonstrate or explain to another person how to access an e-mail 
account? 

    37. demonstrate how to set up and manage a telecommunications project 
between schools in different geographical areas? 

    38. effectively use distance learning, on-line conferencing, and desktop 
teleconferencing for professional information needs? 

    39. demonstrate the development of performance tasks that require students 
to locate and analyze information as well as draw conclusions? 

    40. apply an understanding of the goals of the NC Computer Skills 
Curriculum as related to information access and management? 

    41. discuss the social, legal, and ethical issues related to telecommunication 
use (e.g. copyright infringement, illegal access, filtering software, equity 
of access or use)? 

    42. can you explain current copyright laws, fair use guidelines, security and 
child protection measures, and Acceptable Use Policies (AUP) as they 
relate to the Internet and World Wide Web? 

    43. demonstrate knowledge of the installation of hardware/software and 
appropriate troubleshooting techniques as related to information access 
and management? 

 
Continued on the next page… 
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1 2 3 4 Construction & Multimedia 
    Can you… 
    44. discuss the social, legal and ethical issues related to multi-media production 

(e.g. fair-use guidelines for sound, clip art, and text)? 
    45. use and understand the differences between linear multimedia presentations 

and a non-linear multimedia presentations; understand terms such as media, 
multimedia, hypermedia, and clip media? 

    46. use HyperStudio or PowerPoint for demonstration or instructional use in 
your classroom/discipline? 

    47. discuss how multi-media production can be used to meet the various learning 
styles of students? 

    48. plan multi-media activities for computer labs and/or classrooms with one or 
multiple computer resources? 

    49. plan a lesson incorporating appropriate technology that includes the use of 
productivity software and/or on-line resources? 

    50. discuss how multi-media production can enhance higher order thinking skills 
and problem solving? 

    51. apply an understanding of the goals of the NC Computer Skills curriculum as 
related to multi-media production? 

    52. scan images and include them in your classroom materials? 
    53. use a digital camera and incorporate the image in classroom materials? 
    54. use a “QuickCam” camera or similar device to capture video and create a 

QuickTime movie or still pictures for classroom use? 
    55. use a “QuickCam” camera or similar device for videoconferencing? 
    56. use the in-house video system with minimal assistance to produce in-house 

news programs, for public relations, events, or information display? 
57. demonstrate knowledge of installation of hardware/software and 

troubleshooting techniques (i.e. CD-ROM, laser disc players, LCD panels, 
television monitors, video equipment, scanner, digital cameras, and 
teleconferencing equipment)? 

 
 
 

1 2 3 4 Computer Basics 
    Can you… 
    58. effectively evaluate educational software for your own use in the classroom? 
    59. apply an understanding of physical settings, organizational and classroom 

management strategies that support active student involvement, inquiry, and 
collaboration? 

    60. demonstrate the basic operations of an operating system (either Macintosh or 
Windows) such as formatting disks; copying files from disk to hard drive; 
finding files; launching, closing, or exiting programs; opening, closing, and 
manipulating windows; printing files? 

    61. perform simple troubleshooting of printers on the network (e.g. replace the 
ink cartridge, select the proper printer, do preventative maintenance)? 

    62. setup a modem for telecommunications purposes? 
    63. set the preferences on Internet Explorer or Netscape to access your email 

account? 
 

Continued on the next page… 
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    Technology Integration 
    Can you design lesson plans that require your students to use a word 

processor:  
   64.  to create documents or engage in correspondence with other students? 
   65.  to create a classroom newsletter? 

    Can you design lesson plans that require your students to use e-mail: 
   66.  to communicate with others? 
   67.  as part of an on-line project (e.g. as an Expert, e-mail to authors)? 

    Can you design lesson plans that require your students to use a database 
program or media databases (e.g. Electronic Bookshelf, Grolier's 
Encyclopedia, Encarta): 

   68.  to find information or data? 
   69.  to enter data into an existing database? 
   70.  to analyze and interpret data in a database? 
   71.  to create and design a new database? 

    Can you design lesson plans that require your students to use a spreadsheet 
program: 

   72.  to perform calculations with an existing spreadsheet? 
   73.  to enter data or information into an existing spreadsheet 
   74.  to analyze and interpret data in a spreadsheet? 
   75.  to create a new spreadsheet? 
   76.  to create graphs or charts? 

    Can you design lesson plans that require your students to use the Internet or 
World Wide Web: 

   77.  to search for and locate information for projects? 
   78.  to create or maintain a class webpage? 
   79.  to locate information in a Scavenger Hunt? 

    Can you design lesson plans that require your students to use electronic 
presentation software (e.g. PowerPoint, HyperStudio): 

   80.  to make electronic presentations to others? 
   81.  as part of a project? 

          82. Can you design lesson plans that require your students to use content 
software (e.g. HyperStudio, MS Works, Kids Pix)? 

    Can you design lesson plans that require your students to use the following 
technology as part of their assignment? 

   83. Scanner? 
   84. Digital camera? 
   85. QuickCam camera? 
   86. The in-house video system for in-house news programs, public relations, 

events, or information display? 
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Use of Technology Survey 

Revised, 2003 

 
Directions:  Please answer each of the questions below by circling one response, filling in 
the blank, or providing an answer where appropriate.  
 
1. At which school are you currently working? (Name of school and town) 
  
 
2. What is your age in years? 
 1 = 20-29  
 2 = 30-39 
 3 = 40-49 
 4 = 50-59 
 5 = 60+ 
 
3. What is your gender? 
 0 = Female 
 1 = Male 
 
4. What race do you consider yourself to be? 
  1 = White (Caucasian) 
  2 = Black (African-American) 
  3 = Native American 
  4 = Hispanic (Latin) 
  5 = Asian 
 6 = Other (specify) _______________ 
 
5. List all areas for which you are licensed to teach: 

 
 ________________________________________________________________________________ 
 
6. How many years have you been teaching in the social studies area? 

 
 ______________ 
 
7. How many hours of technology staff development have you received in the past five years? 
 0 = None 
 1 = 10 or less hours 
 2 = 11-20 hours 
 3 = 21-30 hours 
 4 = 31 or more hours 
 
8. In your use of computers, do you consider yourself to be: 
 0 = A nonuser 
 1 = A novice 
 2 = Intermediate 
 3 = Experienced 

4 = Expert 
 

Appendix B 
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9. How often do you have students use technology as part of classroom instruction? 
 1 = Daily 
 2 = Weekly 
 3 = Monthly 
 4 = Quarterly 
 5 = Once or twice a year 
 6 = Never 
 

10. What type of technology did the typical student use more than any other during the year: 
 1 = Spreadsheets (ex: MS Excel, AppleWorks SS) 
 2 = Database (ex: MS Access, AppleWorks DB, FileMaker Pro) 
 3 = Word processing (ex: MS Word, AppleWorks WP, MS Works WP) 
 4 = Published software (ex: Tom Snyder Decisions, Decisions; Geography Search; Timeliner) 
 5 = Multimedia (ex: PowerPoint, HyperStudio, mPower) 
 6 = Internet (searching the world wide web) 

7 = Web design software (ex: Dreamweaver, Front Page)  
8 = Geographic Information Systems or GIS (ex: ArcVoyager) 
9 = Desktop Publishing (ex: PrintShop, MS Publisher) 

10 = Video editing and/or image manipulation software (ex: iMovie, Adobe Premiere, or Photoshop) 
11 = Other (write the name or type of software) ________________________________ 
 

11. What is the second most often type of technology students use more than any other during the year: 
 1 = Spreadsheets (ex: MS Excel, AppleWorks SS) 
 2 = Database (ex: MS Access, AppleWorks DB, FileMaker Pro) 
 3 = Word processing (ex: MS Word, AppleWorks WP, MS Works WP) 
 4 = Published software (ex: Tom Snyder Decisions, Decisions; Geography Search; Timeliner) 
 5 = Multimedia (ex: PowerPoint, HyperStudio, mPower) 
 6 = Internet (searching the world wide web) 

7 = Web design software (ex: Dreamweaver, Front Page)  
8 = Geographic Information Systems or GIS (ex: ArcVoyager) 
9 = Desktop Publishing (ex: PrintShop, MS Publisher) 

10 = Video editing and/or image manipulation software (ex: iMovie, Adobe Premiere, or Photoshop) 
11 = Other (write the name or type of software) ________________________________ 

 
12. Are there particular problems you encounter in using computers and technology with your class?  

If so, please discuss them below. (Please use the other side of this paper, if needed) 
 
 
 
 

 
 
 

13.  Would you be willing to be observed for one class period during a technology integrated lesson 
and interviewed for approximately one hour after school concerning this lesson? 

 
 1 = Yes 
 0 = No 
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Appendix C 
 

Instructional Design Observation Notes 

Analysis NOTES: 

Characteristics of learners 
 

Activation of prior learning 
 

Learning outcomes – verbal, 
intellectual, cognitive, attitudes, 
and psychomotor  

 

Learning goals 
 

Strategies  

Pace of instruction, time, level, 
amount of practice, guidance 

 

Level of concreteness/abstraction, 
reading 

 

Structure, gaining attention, 
motivation, chunking, grouping 

 

Medium, feedback, learner 
control, reinforcement 

 

Context and number of examples 
and practice items 

 

Assessment  

Students, instruction, 
personal reflection 
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Appendix D 
 

 
 
 
 
 

Judy Lambert, 2003 
 

Participant Code: ____________________     Rater No. _______________ 
 

Rate elements on a scale of how much evidence is clearly apparent either during observation of 
lesson, during interview, or through materials accompanying lesson. 

 

0 = No evidence      1 = Little evidence but not adequate     2 = Adequate evidence     3 = More than adequate evidence  

            

Elements of Instructional Design     

ANALYSIS 0 1 2 3 

     

The teacher had sufficiently analyzed and planned a successful learning experience. Evidence was 
provided by the following: 

    

A. Context: Management of students, the environment, and technical problems were 
accomplished with relative ease. 

    

B. Learners: Students were engaged in the lesson. Consideration had been given to the 
different needs of learners. 

    

C. Learning Task: The organization and flow of the lesson was smooth.     

(Add the number of points down each column x column scale)  =     

(Add points across the row above) Total Points =  

Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TECHNOLOGY INTEGRATION TECHNOLOGY INTEGRATION TECHNOLOGY INTEGRATION TECHNOLOGY INTEGRATION     
Instructional Design Evaluation (TIDE)Instructional Design Evaluation (TIDE)Instructional Design Evaluation (TIDE)Instructional Design Evaluation (TIDE)    
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            0 = No evidence     1 = Little evidence but not adequate      2 = Adequate evidence     3 = More than adequate evidence 
  

STRATEGY     

The teacher had sufficient organizational, delivery, and management strategies that would be most 
effective in achieving student outcomes. Evidence was provided by the following: 

    

A. Organizational Strategies 0 1 2 3 
 1. Scope:      
  a. The lesson was organized around important ideas, concepts, and questions that 

correlate with curriculum standards. 
    

  b. The lesson content reflected relationships between subject matter or topics within 
the curriculum. 

    

  c. The scope of the lesson was manageable given the requirements of integrating 
technology. 

    

 2. Sequence:     
  a. Sequence of presentation methods was appropriate (e.g., direct vs. indirect, 

expository vs. discovery). 
    

  b. The sequence of this lesson was logical and planned as part of a series of lessons 
on the same topic.  

    

  c. This lesson was designed for the purpose of teaching content and was not an 
isolated lesson planned just to use technology. Evidence - technology resources 
were used effectively to teach the content.  

    

 3. Events of Instruction: The lesson included Gagne’s major events of instruction:     
 a. Gained Attention     
 b. Informed the learner of the objective     
 c. Stimulated recall of prerequisite learning     
 d. Presented stimulus materials     
 e. Provided learner guidance     
 f. Elicited performance     
 g. Provided feedback     
 h. Assessed performance     
 i. Enhanced retention and transfer     

4. Approach: A variety of instructional approaches and strategies (e.g., generative or 
implicit, supplantive or explicit) were used to present the lesson effectively based on 
learner characteristics (e.g., novice, expert) and the intended outcomes (e.g., problem 
solving, declarative knowledge, concepts, procedures, psychomotor skills, attitudes, 
cognitive strategies). 

    

5. Focus of Lesson: Subject matter remained the focus of the lesson rather than the 
technology.  

    

6. Focus of Lesson: There was much discussion of content during the lesson, many 
connections were made between content and technology, and the balance of time spent 
on technology instruction versus content instruction was appropriate. 

    

(Add the number of points down each column x column scale)  =    

(Add points across the row above) Total Points =  

Notes: 
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            0 = No evidence     1 = Little evidence but not adequate     2 = Adequate evidence    3 = More than adequate evidence 
 
B. Delivery Strategies 0 1 2 3 

1. Media: A variety of media were used and chosen because they were the most effective 
means to execute instruction and facilitate student learning of the content. 

    

2. Skill: Although the teacher may display some uneasiness during the lesson, there is 
clear evidence that the teacher had practiced technological skills in order to use 
technology with students. This was evident by the clarity of instructions provided to 
students on how to use the technology, the flow of the lesson, and the manner in which 
technical problems were handled when encountered. 

    

3. Grouping: Grouping of learners facilitated the learning process and adequately 
considered the availability of technology (e.g., independent, small or large group, 
pairing). 

    

(Add the number of points down each column x column scale)  =   

(Add points across the row above) Total Points =  

Notes: 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                                                                                         
C. Management Strategies 0 1 2 3 

1. Scheduling: Attention had been given to scheduling the availability of resources and 
equipment. 

    

2. Modifications: Adequate modifications were made based on student needs and 
available technological resources. 

    

3. Motivation: Students were sufficiently engaged and challenged by the lesson.      
4. Discipline: classroom discipline was managed easily.     

(Add the number of points down each column x column scale)  =   

(Add points across the row above) Total Points =  

Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice - 264 

 
 

 

            0 = No evidence     1 = Little evidence but not adequate     2 = Adequate evidence    3 = More than adequate evidence 
 

EVALUATION 0 1 2 3 

The teacher has established assessment measures to ensure success of the lesson. Evidence was 
provided by the following: 

    

A. Evaluation of Instruction: The instruction was evaluated in some manner (formative or 
summative) and needed changes were made based on the evaluation. 

    

B. Assessment of Student learning: Student learning was assessed with measures appropriate 
to the intended outcomes. 

    

(Number of points in each column x column scale)  =    

(Add points in all columns) Total Points =  

Notes: 
 
 
 
 
 
 
 
 

 

% of 
Total 
Score 

Possible 
Pts. Instructional Design Elements 

Earned 
Pts. 

% of Total 
Score 

Total % 
Score 

33% 9 Analysis  x 3.6667 =  

12% 54 Organizational Strategy  x 0.2222 =  

11% 9 Delivery Strategy  x 1.2222 =  

11% 12 Management Strategy  x 0.9166 =  

33% 6 Evaluation  x 5.5000 =  

100% Total Score =  

 
Amount of Evidence 

Observed Range of Scores 
Range for this 

participant 
Less than adequate  00.00  – 33.32  

Adequate 33.33  – 66.65  

More than adequate 66.66 – 100.00  

 

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
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Appendix E 
Expert Card Sorting Instructions 

 
North Carolina State University Research Study 

Technology Integration Expertise in Middle School Social Studies Teachers: 
A Study of Multiplicity in Thinking and Practice 

(Phase 1) 
 
  
You have been invited to participate in this study because you are all teachers who 
have used technology extensively in your social studies classrooms. The exercise that 
you are going to complete today will help us understand how you, as teachers, 
define technology integration. I will provide you only with some very simple 
instructions but I will not give you any further advice or suggestions since my sole 
purpose is to understand how you as classroom teachers think about and practice 
technology integration. Your instructions are as follows: 
  
 
 

1. First, I would like for each of you to take a few moments to reflect upon what 
technology integration means to you as a social studies teacher. 
 

 
2. Second, after this time of personal reflection, I would like for you discuss your 

thoughts with one another. 
 
 

3. Third, among yourselves reach consensus on those concepts that are most important 
in describing technology integration in the middle school social studies curriculum. 
Someone in the group should write down the concepts for the group. 
 

 
4. Fourth, now I would like for you, as a group, to narrow the concepts by putting 

them into words or short phrases.  
 

 
5. Fifth, I would like for you to place in groups, all the words and phrases that relate 

to one another in some meaningful way. 
 
 

6. Sixth, label each group with an appropriate word that best describes the group. 
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Appendix F 
Phase 2 Concept Mapping Instructions 

 
In this exercise, you will create groups or clusters of concepts (circles) using the enclosed 
Concept List and 11x17 sheet of paper. Enclosed you will find two sheets of 11x17 paper in case 
you want to do a test copy first and then transfer your final concept map to a new sheet. You 
may organize concepts into groups in any way that makes sense to you. Read all instructions 
below before beginning the exercise. Carefully, read and look over the enclosed Sample 
Concept Map. Then proceed with the step-by-step instructions below. If you are not clear about 
any of these instructions, please contact Judy Lambert at 910-892-5927 (you may call collect) or 
email her at jlambert@intrstar.net. 
 

 
1. On one of 11 x 17 sheets of paper, write your name, last four digits of your social security 

number, school name, and county. Use this sheet only for your final copy of the exercise.  
 

2. Read over all 49 concepts (i.e., words and/or phrases) on the Concept List.  
 

3. As you read over the concept list, be thinking about how each concept relates to other 
concepts on the list.  
 

4. Using one of the 11x17 sheets of paper as a test sheet, write each of the concepts that relate 
to one another in some meaningful way in a group. Also write the corresponding number 
beside each word. For example, on the concept list, #15 is “Students as teachers.” When you 
write that concept on the 11x17 sheet of paper, write: “15. Students as teachers.” 
  

5. Draw a circle around all the words that belong in one group. As you write a concept, mark 
through it on the list to ensure that you use all 49 concepts. (Please print each word legibly).  
 

6. You may NOT use any concept more than once.  
 

7. You may place as few or as many concepts as you want into any group. In other words, one 
group may contain only one concept. Another group may contain many concepts. 
 

8. You may move concepts as many times as you like until you are satisfied that they are 
placed in the correct groups. 
 

9. When you have completed the grouping of concepts, write a word(s) above each circle that 
best illustrates a title for that group of concepts. 
 

10. If you need to use an additional sheet of paper, please be sure to tape the pages together. 
 

11. If needed, transfer your concept map to the final sheet of 11x17 paper. Make sure that you 
write your name, last four digits of your social security number, school name, and 
county on this sheet of paper in one of the corners. 
 

12. When you are completely satisfied with the placement of concepts, place the 11x17 sheet of 
paper back in the manila folder to be returned with the two other instruments. 
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Appendix G 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Concept 
List 
 
Bicycle 
Swimming 
Pumpkin 
Fire Truck 
Banana 
Leaves 
Blueberry 
Lion 
Sky 
Orange 
Raking 
Fish 
Cherry 
Weeding 
Water 
Grass 
Sun 
Mowing 
Taxi Cab 
Shark 
Monkey 
Sailing 
 

Sample Concept Map 

 
 
This is a sample Concept List and POSSIBLE Concept Map. The concepts in the map 
below were grouped largely by the color of items. However, any other grouping would 
have been correct. There is NO CORRECT way to group concepts.  
 
Titles such as “Blue Items” were given to the groups below to provide you with a 
mental picture of what an individual was thinking when they grouped the concepts. 
You will also give titles for the groups on your concept map. 
 
The concepts could also have been grouped according to “All Transportation,” 
“Fruits,” “Activities,” “Water Items,” “Land Animals,” or “Sea Animals.” All of these 
categories would have been correct. Grouping concepts entirely depends on an 
individual’s mental organization of the concepts. 
 
 
THERE IS NO ONE CORRECT WAY TO GROUP THE CONCEPTS. The only 
correct way of grouping concepts is the way you determine is correct.  

Possible Concept Map 

 
 
 

Taxi Cab
Bicycling 
 
 

Land 
Transportation 

Fire Truck 
Cherry 

Red 
Items 

Yellow 
Items

Banana 
Sun 

Blue 
items 

Blueberry 
Sky 
Water 

Sail 
Swimming 
Ship 

Water 
Transportation

Green 
Items 

Grass 
Leaves 

Orange 
Items 

Pumpkin 
Orange 

Raking 
Mowing 
Weeding 
 

Yard 
Activities

Monkey 
Lion 
Shark 
Fish 

Animals 
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Appendix H 
Phase 2 Concept List 

 
1. Content and dialog with experts 
2. Expanded audience 
3. Divergent thinking 
4. Builds empathy 
5. Virtual learning communities 
6. Catalyst for school reform 
7. Motivator for educators 
8. Negative impacts 
9. Increases teachers accountability 
10. Computer Ethics 
11. Content area expansion cross curricular 
12. Community service 
13. Teacher as facilitator 
14. New problems of copyright and intellectual property 
15. Students as teachers 
16. Difficulty processing information 
17. Acceleration of learning 
18. Empowers students politically 
19. Active learning environment 
20. Problem solving 
21. Analysis 
22. Student as active listener 
23. Changes roles within learning environment 
24. Management of collaboration 
25. Extension of perception 
26. Parent roles change 
27. Wealth and variety of resources immediately available 
28. Builds higher order thinking skills 
29. Motivator for students 
30. Understanding processes over time 
31. Adapting technology and teaching to special needs population 
32. Creativity 
33. Need for structure and extension activities for success 
34. Teacher needs additional skills 
35. New problems of when technology is appropriate to use 
36. Data visualization 
37. Extends involvement in real world issues 
38. Evaluation 
39. Students as knowledge producers 
40. Reaches a variety of learning styles 
41. Leadership opportunities 
42. Resourceful global citizenship 
43. Influences affective domain 
44. Construction new knowledge 
45. Enhancement of self-expression  
46. Availability of access to primary resources 
47. Synthesis 
48. Geo-spatial relationships 
49. Increased communication 
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Appendix I 
Phase 2 Participant Concept Map 
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Appendix J 
Advertisement for Participants 

National Council for Social Studies Listserv 
 
 
I am beginning a dissertation study at North Carolina State University and need to find four 
teachers who are licensed in both the social studies and computer technology area and teach 
in either 6th or 7th grades. I really need to find these teachers in NC because they will have 
to meet together in a common location for a 2 hour session. However, if I can't locate these 
teachers in NC, I may have to branch out. Does anyone know of teachers in their area who fit 
these criteria? If so, please contact me directly at my email address: jlambert@intrstar.net. I 
have included a mini description of this study below that describes what these teachers would 
do. I am willing to compensate monetarily for participation. Thanks for any help you can 
offer! 
 
Judy :-) 
 
------------------------------------------------------------------------- 
 
Study Description:  
 
Purpose 
 
Even though access is plentiful and models of effective technology integration provide a 
rationale for its practice, technology integration has not become standard classroom practice 
for a majority of teachers. From these findings, we can assume that current efforts to train 
and motivate teachers to integrate technology have been largely unsuccessful. The primary 
objective of this study will be to examine the conceptual knowledge or schema of technology 
integration in middle school social studies teachers (sixth and seventh grade) who are 
considered experts. To assist in our understanding of expertise in this area, a comparison of 
novices and experts will be made. Findings from this study may help us understand teachers’ 
reluctance to integrate technology and provide suggestions for future training for preservice 
as well as inservice teachers in technology integration. 
 
Phase 1 
 
In Phase 1, concept elicitation of experts will provide the major concepts of technology 
integration to be used in Phase 2 of the study. The four teachers will meet together in a 
common location to complete this phase of the study. Acting as experts, these teachers will 
deliberate on the concepts they think are most descriptive of the domain of technology 
integration. The researcher will ask the group to brainstorm the concepts or phrases they 
think are most descriptive of technology integration in the social studies area. The 
participants will write each of the concepts and/or phrases on separate index cards. Extremely 
important to this study is the elicitation of teachers’ conceptual knowledge of technology 
integration. For this reason, the researcher will take care not to frame in anyway the concepts 
determined as descriptive of the domain. In addition, no materials will be provided and the 
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researcher will ask no questions during the procedure except as needed for clarification. 
 
Immediately following concept elicitation, the structure of the concepts will be captured 
through a card sorting procedure. As a group, the four experts will be asked to place all the 
concepts into piles that go together in some meaningful way, draw circles around each pile 
and then label each pile with names that accurately describe the concepts in that pile. After 
grouping the concepts, participants will be asked to draw arrows between piles that are 
related and to write a description of the relationship between piles and/or concepts (e.g. “is a 
part of”). The researcher will secure the groupings of concepts by taping the index cards to a 
large sheet of paper. 
 
The researcher will observe and ask questions during the card sorting procedure only for 
clarity but taking care not to influence teachers in their structuring of concepts. Each 
participant will complete this procedure that will take approximately one hour as well as 
complete two instruments, Use of Technology Survey (see attached) and the Teaching with 
Technology Instrument (see attached). After completion of the procedure and forms, the 
researcher will conduct a group interview to obtain qualitative data about the procedure and 
its potential for adequately capturing their conceptual knowledge of technology integration in 
teachers as well as other concerns with technology  
integration in the classroom (see attached Interview Questions, Phase 1). The interview 
should last no longer than one hour. This will end Phase 1 of the study. Teachers will be 
compensated monetarily for their participation. 
 
Judy  :-) 
 
-------------------------------- 
Judy Lambert, Instructional Technology Specialist 
Doctoral Research Assistant - North Carolina State University 
Home page:  http://www.lambert-corp.com/lambertdesigns/ 
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Appendix K 
Advertisement for Participant Solicitation 

MEGA Listserv 
 
 
I am beginning a dissertation research study at NCSU and need to find 4 teachers who are 
licensed in both the social studies and computer technology area and who teach in either 6th 
or 7th grades. These teachers will meet in a common location for a 2 hour session. 
 
Does anyone know of teachers who fit these criteria? If so, please contact me directly at my 
email address: jlambert@intrstar.net. I have included a mini description of this study below 
that describes the purpose of the study and the procedures these teachers would follow in this 
phase of the study. I am willing to compensate monetarily for participation. Thanks for any 
help you can offer! 
 
Study Description: 
 
Purpose 
 
Even though access is plentiful and models of effective technology integration provide a 
rationale for its practice, technology integration has not become standard classroom practice 
for a majority of teachers. From these findings, we can assume that current efforts to train 
and motivate teachers to integrate technology have been largely unsuccessful. In phase 1 of 
the study, the primary objective will be to examine the conceptual knowledge or schema of 
technology integration in middle school social studies teachers (6th and 7th grade) who are 
considered experts. To assist in our understanding of expertise, a comparison of novices and 
experts will be made in phase 2 of the study. Findings from this research may help us 
understand teachers’ reluctance to integrate technology and provide suggestions for future 
training for preservice as well as inservice teachers in technology integration. 
 
Procedures: Phase 1 
 
Using knowledge acquisition techniques commonly used in Psychology, concept elicitation 
of experts will provide the major concepts of technology integration. Acting as experts, four 
teachers will deliberate on the concepts they think are most descriptive of the domain of 
technology integration in the social studies area. The researcher will ask the group to 
brainstorm concepts or phrases they think are most descriptive of this domain. The 
participants will write each of the concepts and/or phrases on separate index cards. Extremely 
important to this study is the elicitation of teachers’ conceptual knowledge. For this reason, 
the researcher will take care not to frame in anyway the concepts determined as descriptive 
of the domain. In addition, no materials will be provided and the researcher will ask no 
questions during the procedure except as needed for clarification. 
 
Immediately following concept elicitation, the structure of the concepts will be captured 
through a card sorting procedure. As a group, the four experts will be asked to place all the 
concepts into piles that go together in some meaningful way, draw circles around each pile 
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and then label each pile with names that accurately describe the concepts in that  
pile. After grouping the concepts, participants will be asked to draw arrows between piles 
that are related and to write a description of the relationship between piles and/or concepts.  
 
The researcher will observe and ask questions during the card sorting procedure only for 
clarity but taking care not to influence teachers in their structuring of concepts. This 
procedure, as well as completing two questionnaires will take approximately one hour. 
Immediately following these procedures, the researcher will conduct a group interview to 
obtain qualitative data about the procedure and its potential for adequately capturing the 
conceptual knowledge of technology integration as well as other concerns teachers have 
about technology integration. The interview should last no longer than one hour. This will 
end Phase 1 of the study. Teachers will be compensated monetarily for their participation. 
 
Judy  :-) 
  
 
-------------------------------- 
Judy Lambert, Instructional Technology Specialist 
Doctoral Research Assistant - North Carolina State University 
Home page:  http://www.lambert-corp.com/lambertdesigns/ 
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Appendix L 
Phase 1 Participant Cover Letter 

 

 

 
Dear Participant, 
 
 
Thank you so much for agreeing to participate in this study! As I mentioned to your earlier, 
this study is part of my dissertation research at North Carolina State University. Through the 
information you can offer, I hope to learn more about what social studies teachers think 
about technology integration. 
 
In this phase of the study, you will participate in a knowledge acquisition technique known 
as card sorting. With one other expert, a teacher like yourself who has used technology in 
the classroom extensively, you will reach consensus on which concepts best describe 
technology integration. You will do this by brainstorming all the concepts you can think of 
that describe the topic of technology integration in social studies and list these either on a 
whiteboard or on note cards. Then, you will group the concepts by similarity and label the 
groups with an appropriate name. After this procedure, you will participate in an interview 
in which I will be the facilitator. I will try to understand how you conceive of technology 
integration and know your thoughts on using the card sorting procedure to obtain knowledge 
on the subject of technology integration. I will take notes and videotape all procedures. This 
will help me to reflect later on what you have done throughout the tasks. All procedures 
should last no longer than 2 hours.  
 
I will appreciate your participation in this study and maybe together we can find some 
effective techniques for making technology integration an easier task for many teachers!  
Please meet me at NCSU, in Poe Hall, room 616 on August 12, 2003 at 5:30 pm. If you find 
that you must cancel your participation on that day, please give me a call as soon as you 
know this so I can find a substitute for you. 
 
 
 
Thanks so much! 
Judy Lambert 
 
 
 

N C S U  R E S E A R C H  S T U D Y  
P H A S E  1   
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Appendix M 
 

 

 

I ______________________________________ agree to be participate in a study regarding the 

integration of technology by middle school classroom teachers. This study is being conducted by 

Judy Lambert (researcher) as part of her doctoral research at North Carolina State University. I 

have been provided copies of this form along with two other forms, Teaching with Technology 

Instrument and Use of Technology Survey to be completed. In addition, I have been provided 

instructions on how to complete the knowledge acquisition procedure. I understand that this 

procedure, answering questions on both instruments, and the interview to take place afterwards 

should take no longer than 2 hours. I understand that all procedures and the interview will be 

videotaped. I have been provided with a verbal description of the study. 

 

I understand that all information and my identity from the study will be kept strictly confidential. I 

understand that only the researcher will have access to this consent form and data collected from 

both forms and at the conclusion of this study, all this information will be stored in a locked file in 

the possession of the researcher. I agree that any information obtained from this research may be 

used only for the purpose of educational publication related to this research. I also understand that 

my identification will not be disclosed in any publication referencing this study. 

 

I understand that there is no anticipated physical or mental risk to me since my participation is 

limited to exchanging information through the completion of forms and a knowledge acquisition 

procedure. I understand that I am free to withdraw my consent and discontinue participation in this 

study at any time. I understand that if I have any problems or questions in connection with my 

participation in this study, I should contact Judy Lambert at 910-892-5927. 

 

Date: _______________       Signature of Participant: ____________________________ 

 

P A R T I C I P A N T  I N F O R M E D  C O N S E N T  
North Carolina State University Research Study 

Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice  

(Phase 1) 
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Appendix N 
 

 
 
Question 1: How do you think this exercise will or will not help define technology 
integration? 
 
 
Question 2: In what ways was the exercise difficult or easy? 
 
 
Question 3: What else do you think should have been included that would have made this 
exercise easier? 
 
 
Question 4: Is there anything else you can offer about this exercise that would be helpful for 
future uses of it? 
 
 
Question 5: Did your technology expertise evolve from your years of teaching in the 
classroom? If so, how? 
 
 
Question 6: In your opinion, what is the largest factor that prevents teachers from 
integrating technology in the classroom and what could be done to change this? 
 
 
Question 7: Based on the fact that you are not currently teaching in the classroom at present, 
in what ways do you think this affects your ability to integrate technology differently than 
classroom teachers? 
 
 
Question 8: If you were to go back to teaching in the social studies classroom, how would 
you integrate technology differently than you do now? 
 
 
 
 
 
 

P H A S E  1  -  E X P E R T  I N T E R V I E W  Q U E S T I O N S  
North Carolina State University Research Study 

Technology Integration Expertise in Middle School Social Studies Teachers:  
A Study of Multiplicity in Thinking and Practice  

(Phase 1) 
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Appendix O 
County Level Permission Request 

 
 
 
Received: Fri 9/26/2003 2:51 PM 

 

We will be glad to work with you.  I will inform the middle school principals that you will be 
contacting them Please let me know if you need contact information. 
J.T. 
  
Judy 
 
-------------------------------  
Dear Dr. T., 
 
I am a doctoral student at North Carolina State University in the Department of Curriculum 
and Instruction. As part of my dissertation, I am conducting a research study in the area of 
instructional technology in middle school social studies teachers. Attached is a 
short summary that briefly describes the theoretical basis for the study and methods that will 
be implemented. I have completed phase 1 of my study and would like to include teachers 
from your county in phase 2 and possibly phase 3 (see summary). The study would not take 
away from teacher's instructional time and would not require the participation of students.  
  
If granted permission, I would like to contact lead social studies teachers at your middle 
schools and request their assistance in delivering packets to teachers at their schools and 
collecting the packets for me to pick up. The packets would include two surveys and a 
concept mapping exercise, all of which would take approximately 30 minutes to 
complete. Lead teachers would only be responsible for delivering and collecting completed 
packets. I would be willing to pay the lead teachers a small monetary gift for their help in 
collecting the data for my study. 
  
I have attached the research summary and the NCSU IRB application and letter of approval. 
If you need additional information, please let me know. I will appreciate your consideration 
of my conducting research in your county and will look forward to your reply. 
  
Sincerely, 
Judy  Lambert 
 
---------------------------------------------------- 
Judy Lambert 
Instructional Technology Specialist 
NCSU Research Assistant & PhD Candidate 
Home Page - http://www.lambert-corp.com/lambertdesigns/ 
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Appendix P 
School Level Permission Request 

 
 
Received: Tuesday, October 07, 2003 3:36 PM 

Ms. Lambert, 
I have forwarded your email to XXXXXXX who is a 7th grade social studies teacher at xxxx Middle 
School, 110 N. Central Ave., xxxxxx, NC 28012             
Telephone: xxxxxx 
Email: xxxxxx 
 
She will help you..........best of luck! 
S.C. 
 

Sent: Wednesday, October 01, 2003 6:11 PM 
 
Dear Ms. C., 
  
Dr. E.S. has granted me permission to conduct research in your county and he asked me to contact you 
directly. I am a doctoral student at North Carolina State University in the Department of Curriculum 
and Instruction and as part of my dissertation, I am conducting a study in the area of instructional 
technology in middle school social studies teachers. Attached is a short summary that 
briefly describes the theoretical basis for the study and methods that will be implemented. I have 
completed phase 1 of my study and would like to include teachers from your county in phase 2. The 
study would not take away from teachers' instructional time and would not require the participation of 
students.  
  
If you would allow me permission, I would like to request the assistance of lead social studies teachers 
at your school to help in delivering and collecting packets of information to teachers and to mail 
packets back to me when completed. The packets would include two surveys and a concept mapping 
exercise, all of which would take approximately 30 minutes to complete. I would be willing to pay the 
lead teachers a small monetary gift for their help, $10 for each packet returned. 
  
I have attached the research summary and the NCSU IRB letter of approval. If you need additional 
information, please let me know. I will appreciate your consideration of my asking teachers in your 
school to participate in this study. If you will allow them to participate in this manner, please forward 
this email to one of your lead social studies teachers in either grade who you think would be willing to 
assist me or forward to me his or her email address and I will contact them directly. Also, please let me 
know if you will or will not allow participation. 
  
Thanks so much for your consideration, 
Judy 
  
---------------------------------------------------- 
Judy Lambert 
Instructional Technology Specialist 
NCSU Research Assistant & PhD Candidate 
Home Page - http://www.lambert-corp.com/lambertdesigns/ 
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Appendix Q 
Lead Teacher Cover Letter 

 

Dear Lead Teacher, [Participant’s first name typed here] 

Thank you for agreeing to help in this research study. Your assistance is vital and the time 
you spend in helping me collect this data will be greatly appreciated! You can decide what is 
the most effective way for you to have teachers complete their packets, either on their own 
time or as a group after school. Please return the packets as soon as possible as I need all 
data collected by October 24, 2003. If you have any questions, either email or call me 
collect at 910-892-5927. I have included 17 packets, one extra in case you need to make 
copies of anything for teachers. Instructions are as follows: 
 

1. Complete all activities in your packet.  
2. Call or email me with any questions. 
3. Write each teacher’s name on the outside of an envelope and deliver the envelope to that 

teacher. 
4. Collect completed packets from teachers and any unused packets. 
5. Preview all completed packets to ensure that they include 4 items:  

a. Self report instrument – Teaching with Technology Instrument  
b. Self report instrument – Use of Technology Survey  
c. Concept mapping exercise on 11x17 sheet of paper 
d. Signed Participant Informed Consent Form  

6. If any of the four documents above are missing, try to collect these from teachers. (I do 
not need any original materials returned other than the four documents listed above.) 

7. Place all packets in the stamped envelope and mail to me. 
 
When you deliver packets to your teachers, remind them not to discuss the concept mapping 
exercise with others or to get help with the activity. There is no correct way to map the 
concepts that are provided. However, it is important for me to be able to see how different 
individuals would map the concepts. 
 
As soon as I receive your envelope, I will send you a check totaling $10 for each completed 
packet returned. Again, thank you so much for your willingness to assist in this project! 
 
Sincerely, 
Judy Lambert 
 

 
 

N C S U  R E S E A R C H  S T U D Y  
P H A S E  2   
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Appendix R 
Phase 2 Participant Cover Letter 

 

 
Dear Participant, 

I would like to ask you to participate in a dissertation research project at North Carolina State University. This 
study will help us better understand how teachers think about technology integration. Through completing a simple 
Concept-Mapping Exercise, you can provide us a great deal of information on your knowledge about this complex 
topic. With the information you provide, it will help us discover more effective ways to train teachers in technology 
integration and address some of the questions about why so many teachers are reluctant to use technology in their 
instruction.  
 
To participate you will need to complete three forms, the Teaching with Technology Instrument, Use of 
Technology Survey, and the Participant Informed Consent. In addition, you will complete a Concept-Mapping 
Exercise using the enclosed instructions and the 11x17 sheet of paper. You will find all documents in your packet 
along with a sample concept map. Please complete the activity without any help. There is no correct way to do the 
concept map. We are only looking for the variety of ways that teachers organize their knowledge on this topic. If 
you have any questions about any of the instructions, please do not hesitate to contact me either by phone (you may 
call collect) or at the email address listed below.  

 

Thank you so much for your time and participation!       
Judy Lambert 
 

N C S U  R E S E A R C H  S T U D Y  
P H A S E  2   
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INSTRUCTIONS: 

 
1. Preview all documents in your packet.  
2. Sign and date the Participant Informed Consent Form. 
3. Complete the two instruments: 

! The Teaching with Technology Instrument  
! The Use of Technology Survey 

4. Read the Concept Mapping Instructions. 
5. Complete your Concept Map using the following: 

! Concept List 
! 11x17 paper 

6. Place all items in this folder and return to your participating teacher. 
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Appendix S 

 

 

I ______________________________________ agree to participate in a study regarding the integration 

of technology by middle school classroom teachers. This study is being conducted by Judy Lambert 

(researcher) as part of her dissertation research at North Carolina State University. I have been provided 

copies of this form along with two other forms, Teaching with Technology Instrument and Use of 

Technology Survey to be completed. In addition, I have been provided instructions on how to complete 

the concept-mapping procedure. I understand that the concept mapping procedure and answering 

questions on both instruments should take no longer than 30-45 minutes. 

 

I understand that my identity will be kept strictly confidential. I understand that only the researcher will 

have access to this consent form, completed concept mapping procedure, and both instruments and at the 

conclusion of this study, all this information will be stored in a locked file in the possession of the 

researcher. I agree that any information obtained from this research may be used only for the purpose of 

educational publication related to this research. I also understand that my identification will not be 

disclosed in any publication referencing this study. 

 

There is no anticipated physical or mental risk to me, since my participation is limited to exchanging 

information through the concept mapping procedure and answering survey questions. I understand that I 

am free to withdraw my consent and discontinue participation in this study at any time. 

 

I understand that if I have any problems or questions in connection with my participation in this study, I 

should contact Judy Lambert at 910-892-5927 or at jlambert@intrstar.net. Please sign below and return 

this form along with your other documents. Thank you so much for your participation! 
 

Date: _______________       Signature of Participant: ____________________________ 

 

N C S U  R E S E A R C H  S T U D Y  
P A R T I C I P A N T  I N F O R M E D  C O N S E N T :  P H A S E  2   
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Appendix T 
Phase 2 Lead Teacher Letter of Appreciation 

 
 

North Carolina State University Research Study 

J U D Y  L A M B E R T  
100 Gum St. * Dunn, NC * 28334 

910-892-5927 

 

 

October 24, 2003 

 

Dear Lead Teacher, 

 

Thank you for participating in this NCSU research study on technology 

integration. Time is the most precious commodity for teachers and you 

gave of yours so willingly. Because of your participation, I was able to 

collect the necessary data for my study. Findings from the study will offer 

valuable understanding into the thinking and practice of educators, both 

those who use technology and those who do not. With this understanding, 

we hope to improve the expectations and training of teachers in using 

technology in the classroom. 

 

Please find enclosed your stipend in the amount of $40 for the 4 packets 

you returned. Again, thank you for giving your time to help me 

accomplish this task! 

 

Sincerely, 

 

 

Judy Lambert 
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Appendix U 
Phase 3 Participant Cover Letter 

 

 

 
Dear Participant, 
 
Thank you for your participation in this study! Your input has been so very 
valuable and as a result of your contribution, hopefully we can find more effective 
ways to train other teachers in integrating technology into the social studies 
curriculum.  
 
Let me remind you that the purpose of this research is to know how social studies 
teachers conceptualize and practice technology integration. Even though most 
schools have plentiful access to computers, many teachers still do not use 
technology during their instruction. Because you have learned to integrate 
technology in the social studies area, observing your instruction and discussing this 
issue with you will add to our understanding of this topic. 
 
Thank you for agreeing to this observation and interview. I want to assure you that 
I will in no way interfere with your students or you during the lesson you teach. I 
will simply watch and take notes during this time. During your planning period 
afterwards, I will interview you and audiotape the interview. All of the information 
you provide will be kept strictly confidential. After I have written a summary of 
findings based on the observation and interview, I will ask that you review them 
and note any changes in my interpretation that are needed. 
 
I will look forward to seeing you at 9:40am on Wednesday, November 19th! Please 
have a written lesson plan ready on the day I arrive and if you provide students 
with any handouts, I would appreciate a copy of these also. 

 
 
Thanks so much and I am looking forward to meeting you next week! 
 

 
Judy Lambert 
 
 
cc: Principal 

 

North Carolina State University Research Study  - Phase 3 
Technology Integration Expertise in Middle School Social Studies Teachers:  
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Appendix V 

 

I ______________________________________ agree to be interviewed and to have 

my classroom instruction observed for a study regarding the integration of technology by 

middle school classroom teachers. I understand the following statements: This interview is 

being conducted by Judy Lambert (researcher) as part of her doctoral research study at North 

Carolina State University. Notes will be taken during the classroom observation and the lesson 

will be videotaped. The interview will be audiotaped. The interview will last approximately 60 

minutes.  

All information gathered during the observation and at the interview will be kept 

strictly confidential and at no time will the real name of the interviewee be revealed to anyone 

other than the researcher. Only the researcher will have access to this consent form and at the 

conclusion of this study, the videotape, audiotape, notes, and consent form will be stored in a 

locked file in the possession of the researcher. I agree that any information obtained from this 

interview may be used only for the purpose of educational publication related to this research. I 

also understand that my identification will not be disclosed in any publication referencing this 

study. 

There is no anticipated physical or mental risk to me since my participation is limited to 

exchanging information through classroom observations and interviews. I understand that I am 

free to withdraw my consent and discontinue participation in this study at any time. I have been 

given a description of the study. I understand that if I have any problems or questions in 

connection with my participation in this study, I should contact Judy Lambert at 910-892-5927 

or email jlambert@intrstar.net. 

 

Date: _______________        Signature of Participant: _____________________________ 

 

N C S U  R E S E A R C H  S T U D Y  
P A R T I C I P A N T  I N F O R M E D  C O N S E N T :  P H A S E  3   
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Appendix W 
Phase 3 Student/Parent Informed Consent 

 

I __________________________________, the parent of a student at Alamance Middle School 

whose name is ________________________ agree to allow my child to participate in a study 

regarding the integration of technology by middle school classroom teachers. This study is being 

conducted by Judy Lambert (researcher) as part of her dissertation research at North Carolina State 

University. My child will only participate by being a student in a class taught by Ms. Mary Smith 

who is being observed and videotaped by the researcher.  My child will not be asked any questions 

and will not participate in any way with the researcher but will only participate as usual in the social 

studies class with his or her teacher. The researcher will not interact with your child at anytime during 

this observation. 

 

I understand that the identity of my child will be kept strictly confidential. I understand that only the 

researcher will have access to this consent form and the videotape and at the conclusion of this study, 

all this information will be stored in a locked file in the possession of the researcher. I agree that any 

information obtained from this research may be used only for the purpose of educational publication 

related to this research. I also understand that the identification of my child will not be disclosed in 

any publication referencing this study. 

 

There is no anticipated physical or mental risk to my child, since his or her participation is limited to 

being a participant in a classroom whose teacher is being observed. I understand that my child is free 

to discontinue participation in this study at any time. I understand that if I have any problems or 

questions in connection with my child’s participation in this study, I should contact Judy Lambert at 

910-892-5927 or at jlambert@intrstar.net. Please sign below and return this form to Ms. Smith. 

Thank you so much for allowing your child to participate! 

 

Date: _______________       Name of Student: _______________________________ 

Signature of Parent: _______________________________ 

N C S U  R E S E A R C H  S T U D Y  
P A R T I C I P A N T  I N F O R M E D  C O N S E N T :  P H A S E  3   
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Appendix X 
Phase 3 Interview Questions 

 
As you answer these questions, try to answer them in as much detail as you can. Rather than 
providing general answers, try thinking about a particular instance or lesson when you used 
technology. All of the questions pertain to how you think about technology as it relates to the 
classroom, students, yourself, your instruction, other teachers, the school, etc. Through these 
questions, I basically want to know how you plan for and implement a lesson that integrates 
technology as well as what additional factors affect your thinking, decision, and actions. 
 

1. Why do you use technology in your instruction? 
 

2. Do you have certain criteria or guidelines that help you decide when and how to use 
technology? 
 

3. What types of technology programs or applications do you use? 
 

4. Do you have favorite technology programs or applications that you use and if so, what do 
you like most about them? 
 

5. What types of things do you consider when planning a lesson that integrates technology? 
 

6. What types of strategies have you used that proved effective when implementing a lesson 
that integrates technology? 
 

7. How did you decide these were the best strategies for that lesson? 
 

8. Are there any types of student learning outcomes that benefit particularly by using 
technology? 
 

9. Are there any types of content that benefit particularly by using technology? 
 

10. How do you prepare yourself, your students, and your classroom for using technology? 
 

11. What types of assistance or instruction do you provide students when using technology? 
 

12. How do you assess students and the instruction when using technology as part of a lesson? 
 

13. Can you describe some factors that either hinder or support your decision to use 
technology? 
 

14. What do you think motivated you to use technology in your instruction? 
 

15. What preparation has been most helpful in learning to integrate technology? 
 

16. Do you have any suggestions that would help motivate other teachers? 
 

17. Do you have anything else to offer about technology integration that I have not asked? 
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Appendix Y 
Phase 1 Visual of Expert Concept Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Actual Map 
Size =  

8 ft. x 36 in.
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Appendix Z 
Phase 1: Magnified Visual of Expert Concept Map Section 
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Appendix AA 
Pilot Study Concept List and Map 

 
 

1. Scanning 
2. Animals 
3. Government 
4. Location 
5. Clothing 
6. People 
7. Crafts 
8. Graphic art 
9. Food 
10. Customs 
11. Scavenger hunts 
12. Research 
13. Literature 
14. Housing 
15. PowerPoint 
16. Documents 
17. Countries 
18. Music 
19. Religion 
20. Communication 
21. Geography 
22. HyperStudio 
23. Economy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scanning 
Document

Word Processing 

Scavenger Hunts 
Graphic Art 
Research 

    Internet 

HyperStudio 
PowerPoint 

Presentations 
Religion  Location 
Economy  Customs 
Government Geography
Music  People 
Literature  Countries 
Animals  Housing 
Food  Clothing 
Communication Crafts 

  Content
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Appendix BB 
All Demographics for 94 Phase 2 Participants 

 
 
Demographics of All Participants in  
Phase 2 Sample 

Variable 
Percentage 

n(%) 
Age  

20-29 group 27  (29) 
30-39 group 26  (28) 
40-49 group 19  (20) 
50-59 group 18  (19) 
60+    group 4    (4) 
Total 94(100) 
  

Gender  
Female 61  (66) 
Male 32  (34) 
Total 94(100) 
  

Race  
White 81  (86) 
Black 10  (11) 
Other 3    (3) 
Total 94(100) 
  

Areas of Licensure  
Social Studies (Elementary, 
MS or HS) 24  (26) 
English/Language Arts 5    (5) 
Science 2    (2) 
Elementary (K-6) 4    (4)  
Emotionally/Mentally 
Disabled 1    (1) 
Lateral Entry 8    (9) 
No License Listed 4    (4) 
Licensed in two or more areas 29  (31) 
Licensed in three or more areas 17  (18) 
Total 94(100) 
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Levels of Social Studies 
Licenses 

Elementary (K-6) 8  (12) 
Middle School (6-9) 38  (54) 
High School (9-12) 2    (3) 
Both Elementary & Middle 
Schools 7  (10) 
Both Middle & High Schools 15  (21) 
Total 70(100) 
  

Number of Years Teaching  
< 1 year 3    (3) 
1-5 years 42 (45) 
6-10 years 21 (22) 
11-15 years 8    (9) 
16-20 years 7    (7) 
21-25 years 7    (7) 
26-30 years 4    (4) 
30+ years 2    (2) 
Total 94(100) 

  
Hours of Staff Development in

Past Five Years  
None 5    (5) 
10 or less 37  (39) 
11-20 hours 21  (22) 
21-30 hours 13  (14) 
31 or more hours 18  (19) 
Total 94(100) 

  
Self Perception of 

Novice/Expert  
Nonuser 0    (0) 
Novice 12  (13) 
Intermediate 41  (44) 
Experienced 39  (41) 
Expert 2    (2) 
Total 94(100) 
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Extent Technology is Used in 
the Classroom 

Daily 9  (10) 
Weekly 27  (29) 
Monthly 35  (37) 
Quarterly 13  (14) 
Once or Twice a Year 5    (5) 
Never 5    (5) 
Total 94(100) 
  

Type of Technology Most 
Often Used with Students  

Database 2    (2) 
Word Processing 34  (36) 
Published Software 2    (2) 
Multimedia 3    (3) 
Internet 38  (41) 
Web Design Software 1    (1) 
Geographic Information 
Systems (GIS) 1    (1) 
Other 3    (3) 
Marked more than one choice or 
never uses technology 10  (11) 
Total 94(100) 
  

Type of technology used 
second most often with 

Students  
Spreadsheets 1    (1) 
Database 3    (3) 
Word Processing 33  (35) 
Published Software 3    (3) 
Multimedia 7    (8) 
Internet 34  (36) 
Geographic Information 
Systems (GIS) 1    (1) 
Desktop Publishing 2    (2) 
Marked more than one choice or 
never uses technology 10  (11) 
Total 94(100) 
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Appendix CC 
Participant Concept Map and Codes used for Data Input 
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Appendix DD 
All Demographics of Expert and Novice Groups 

 
 

All Demographic Variables Within Expert and Novice Groups 

Variable 

Expert  
Percentages 

n(%) 

Novice  
Percentages 

n(%) 
Age   

20-29 group 7  (23) 9  (29) 
30-39 group 9  (29) 9  (29) 
40-49 group 7  (23) 8  (26) 
50-59 group 6  (19) 3  (10) 
60+    group 2    (6) 2    (6) 
Total 31(100) 31(100) 
   

Gender   
Female 22  (71) 19  (61) 
Male 9  (29) 12  (39) 
Total 31(100) 31(100) 
   
   

Race   
White 29  (94) 24  (77) 
Black 1    (3) 6  (19) 
Other 1    (3) 1    (3) 
Total 31(100) 31(100) 
   

Areas of Licensure   
Social Studiesa 
(Elementary, MS or HS) 5  (16) 10  (32) 
Sciencea 1    (3) 0    (0) 
Elementary (K-6)a 2    (7) 1    (3) 
Emotionally/Mentally 
Disableda 1    (3) 0    (0) 
Lateral Entry 0    (0) 4  (13) 
No License Listed 1    (3) 3  (10) 
Licensed in two or more 
areasb 14  (45) 6  (19) 
Licensed in three or more 
areasb 7  (23) 7  (23) 
Total 31(100) 31(100) 
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Number of Years 

Teaching 
< 1 year 0    (0) 2    (7) 
1-5 years 13  (42) 13  (42) 
6-10 years 6  (19) 10  (31) 
11-15 years 4  (13) 2    (7) 
16-20 years 3  (10) 1    (3) 
21-25 years 3  (10) 2    (7) 
26-30 years 1    (3) 0    (0) 
30+ years 1    (3) 1    (3) 
Total 31(100) 31(100) 

  
 

Hours of Staff 
Development in Past Five 

Years  

 

None 1    (3) 3  (10) 
10 or less 10  (32) 13  (42) 
11-20 hours 7  (23) 6  (19) 
21-30 hours 3  (10) 5  (16) 
31 or more hours 10  (32) 4  (13) 
Total 31(100) 31(100) 

  
 

Self Perception of 
Novice/Expert  

 

Novice 4  (13) 5  (16) 
Intermediate 13  (42) 13  (42) 
Experienced 14  (45) 13  (42) 
Total 31(100) 31(100) 
   
Extent Technology is Used 

in the Classroom  
 

Daily 5  (16) 0    (0) 
Weekly 6  (19) 14  (45) 
Monthly 14  (45) 8  (26) 
Quarterly 3  (10) 6  (19) 
Once or Twice a Year 1    (3) 1    (3) 
Never 2    (7) 2    (7) 
Total 31(100) 31(100) 
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Type of Technology Most 
Often Used with Students

Database 1   (3) 1   (3) 
Word Processing 10 (32) 11 (36) 
Published Software 1   (3) 0   (0) 
Multimedia 0   (0) 1   (3) 
Internet 12 (39) 13 (42) 
Web Design Software 0   (0) 1   (3) 
Geographic Information 
Systems (GIS) 0   (0) 1   (3) 
Other 2   (7) 0  (0) 
Marked more than one 
choice or never uses 
technology 5 (16) 3 (10) 
Total 31(100) 31(100) 
   

Type of technology used 
second most often with 

Students  

 

Database 0    (0) 2    (7) 
Word Processing 12  (39) 11  (35) 
Published Software 1    (3) 1    (3) 
Multimedia 2    (6) 1    (3) 
Internet 12  (39) 10  (32) 
Geographic Information 
Systems (GIS) 

 
0    (0) 

 
1    (3) 

Desktop Publishing 0    (0) 2    (7) 
Marked more than one 
choice or never uses 
technology 4  (13) 3  (10) 
Total 31(100) 31(100) 
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Appendix EE 
Expert 1 Lesson Plan 
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Appendix FF 
Expert 1 Internet Flipcard Activity 

 

 
 

From Classzone.com (http://www.classzone.com/). Copyright © McDougal Littell, a division 
of Houghton Mifflin Company. All rights reserved. Reprinted by permission of McDougal 
Littell, a division of Houghton Mifflin Company. 
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Appendix GG 
Expert 2 Lesson Plan 
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Appendix HH 
Expert 2 Internet Scavenger Hunt 
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Appendix II 
Expert 3 Lesson Plan 

 
 
Subject: Seventh Grade Social Studies 
Period: 3-6th 
Date: December 3, 2003 

 
I. Getting Started/Warm-Up Activity: National Geographic/Glencoe  

Transparency –Graphics 
 
II. Review: 

# Culture Region 
# Nations 
# Standard of Living Indicators 
# Responsibility Checklist   

 
III. Introduction to today’s lesson: 

Making Real World Connections – real countries/real people/real life world of work 

 
IV. Points/Objectives of Lesson: 

# To introduce students to a database of the twenty-eight countries of North Africa, 
Southwest Asia, and Central Asia that uses the most recent data from the CIA 
Worldfact Book 

# To familiarize students with some database terms – operating system, fields, 
records, menu bar, button bar, A to Z button, Z to A button, sorting the database 

 
V. Materials needed: 

# Database – teacher created, saved to student directory 
# Computers – in the lab/database is on student directory/network 
# Responsibility Checklists 
# Worksheets 
# Pencil/Pen 

 
VI. Guided Practice: Worksheets 

 
VII. Independent Practice: Continue on Worksheets 

 
VIII. Closure: Expectations for tomorrow: Day 2 – Learning to do word and  number 

searches, multiple entries 
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Appendix JJ 
Expert 3 Database Worksheet 1 

 
 

North Africa, Southwest Asia, and Central AsiaNorth Africa, Southwest Asia, and Central AsiaNorth Africa, Southwest Asia, and Central AsiaNorth Africa, Southwest Asia, and Central Asia    
(Sorting Activities) 

 
Name______________________________________ 

 
Teacher___________________Date_____________ 

 
 

1. Which country is the largest?________________smallest?______________ 
 

2. Which country has the greatest population? __________________________ 
 

3. Which country has the smallest population? __________________________ 
 

4. How many countries gained their independence before 1920?____________ 
 

5. Which country has the highest literacy rate for women?_________________ 
 

6. Which country has the lowest literacy rate for women?_________________ 
 

7. What is that lowest literacy percentage rate for women?________________ 
 

8. Which country has the lowest GDP per person?_______________________ 
 

9. Which country has the lowest HDI?_________________________________ 
 

10. Which six countries have the highest life expectancy for males? 

_____________________________________________________________ 

 
11. Which country has the lowest life expectancy for men?_________________ 

 
12.  What is that lowest male life expectancy in years?_____________________ 
 
13.  Which two countries have the highest HDI?__________________________ 

 
14.  List the first four countries of the culture region in alphabetical order? 

 
______________________________________________________________ 
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Appendix KK 

Expert 3 Database Worksheet 2 
 

Making Real World Connections 
North Africa, Southwest Asia, and Central Asia 

 
Read the SCENARIO which requires you to form a hypothesis 
Use the NASwACA database 
Form your hypothesis as the answer to question 7. 
 
Name____________________________Teacher_____________________Date_______ 
 
SCENARIO: Our seventh grade Social Studies classes are using computers installed with a 
database of the countries the Culture Region now known as North Africa, Southwest Asia, and 
Central Asia. For each of these countries (called records in the database) important indicators 
about a country’s Standard of Living are given using the most recent statistics from the CIA 
Worldfact Book. Many businesses in our county are studying possible trade agreements and are 
trying to choose which country in North Africa, Southwest Asia, and Central Asia might become 
our county’s strongest trading partner.  

 
1. Which countries have a GDP of at least $18,000? 

_________________________________________________________________  
 

2. Why is GDP an important consideration for our county’s business leaders? 
__________________________________________________________________ 
 

3. Which country has the highest HDI? ____________________________________  
 

4. Why would HDI be an important indicator of a country’s ability to purchase products 
made in our county? 
_________________________________________________________________ 

 
5. Which three countries have the highest Literacy Rates for men and women? 

_________________________________________________________________ 
 

6. Which country has the highest Life Expectancy for both men and women? 
________________________________________________________________ 
 

7. Which country do you think would be the strongest trading partner for our county? 
____________________________________________ 
 

8. Justify your Hypothesis: ____________________________________________ 

________________________________________________________________ 
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Appendix LL 
Expert 3 Responsibility Checklist 

    
Making Real World ConnectionsMaking Real World ConnectionsMaking Real World ConnectionsMaking Real World Connections    

Looking at Numbers/Standards of LivingLooking at Numbers/Standards of LivingLooking at Numbers/Standards of LivingLooking at Numbers/Standards of Living    
Drawing ConclusionsDrawing ConclusionsDrawing ConclusionsDrawing Conclusions    

Responsibility Checklist for our three day Technology Lab 
North Africa, Southwest Asia, and Central Asia 

 
Name__________________________________________________ 

 
Teacher________________________________________________ 

 
 
 
 

 Effort Participation Behavior 
Day 1    
Day 2    
Day 3    

 
 
 

Was this student attentive and on task? (Effort) 
 
Did this student participate in class activities? (Participation) 
 
Did this student display self-discipline? (Behavior) 
 
Did this student behave respectfully toward adults and peers? 
(Behavior) 
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Definition of Terms 

 

Behaviorism: Explanations of learning that focus on external events as the cause of changes 
in observable behaviors. 
 
Card Sorting: A method for identifying how a learner organizes information in memory. 
Concepts are written on index cards and sorted into some meaningful order. 
 
Cognitivism:  Explanations of learning that view learning as an active mental process of 
acquiring, remembering, and using knowledge. 
 
Concept Mapping: A structured process, focused on a topic that produces a pictorial view of 
an individual’s ideas and concepts and how these are related. 
 
Conceptual Knowledge: Same as Schema. 
 
Constructivism: Explanations of learning that emphasize the active role of the learner in 
building understanding and making sense of information. 
 
Expert:  Individuals who have reached a level of knowledge and skill in a particular domain 
beyond the average individual. 
 
Gold Standard:  A statistical measure of expert knowledge, which forms the baseline to 
compare the knowledge of novices.   
 
Instructional Design:  Theories that prescribe how to choose appropriate instructional 
methods, objectives, evaluation, and strategies. 
 
Knowledge Acquisition:  Techniques used to discover the organization in an expert’s 
domain knowledge. 
 
Multiplicity:  Applying components from many theories from different fields in their most 
fitting place to understand a complex topic. 
 
Novice:  Individuals who have not reached a level of knowledge and skill in a particular 
domain beyond the average individual. 
 
Pathfinder Network Scaling: An algorithm developed to model semantic memory in 
humans and to provide a paradigm for scaling similarity data. The algorithm is carried out by 
software, which link concepts into paths such that the links can represent the strongest 
association between two concepts. 
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Schema:  Structured systems of interrelated concepts stored in human long-term memory. 
These systems, semantic in nature provide implicit cues to guide a person’s search through 
memory. Effective and efficient retrieval of this information depends on how successfully 
individual concepts are linked into meaningful schemes. 
 
Semantic Network:  The network of interrelated concepts and procedures a learner knows or 
stores in long-term memory. Learning can be conceived as a reorganization of networks in 
semantic memory. 
 
Semantic Similarity: The function of the number of properties that concepts have in 
common. The more properties that concepts have in common, the more they are linked 
together through those properties and the more they are related. 
 
Similarity Index: The main method for assessing two or more conceptual networks in 
Pathfinder software. The index examines the degree to which the same concept in several 
networks is surrounded by similar neighboring concepts. Similarity is a measure of the 
proportion of all links in either network that are in both networks. This results in a statistical 
measure in the form of a Pearson Product-Moment correlation. 
 
Similarity Matrix: A set of rows and columns that show an item’s similarity to itself or to 
other items. The matrix provides information about how an individual groups concepts. 
 
Technology Integration:  Using computers effectively and efficiently in the general content 
areas to allow students to learn how to apply computer skills in meaningful ways. 
 
 


