
Abstract 
 

ERNST, JEREMY VAUGHN. Effective Instructional Element Utilization 
in North Carolina Technology Education Programs for Students with 
Specific Learning Disabilities.  (Under the direction of Dr. W. J. Haynie 
III and Dr. R. E. Peterson.) 
 
 This study was designed to identify elements of instruction in 

North Carolina technology education programs that support the 

academic achievement of students with specific learning disabilities.  

The primary objective of this study was to assess the degree of 

instructor utilization of effective instructional elements in a classroom 

environment for individuals with specific learning disabilities enrolled 

in high and low achieving North Carolina technology education 

programs.   

 The principal survey instrument used in this study was 

developed by the researcher based on the ten Effective Teaching 

Principles researched and proposed by Edwin S. Ellis and Lou Anne 

Worthington (1994).  A factor analysis was conducted based on a 

preliminary study composed of 45 in-service special education teachers.  

The purpose of this procedure was to find the most concise list of 

effective elements of instruction representative of the data collected.     

The methodology employed a Likert Scale survey questionnaire 

mailed in 2006 to technology education teachers in North Carolina 

classified as high achieving and low achieving for students with 



specific learning disabilities.  Demographic data were obtained via an 

additional demographic information survey. 

The majority of low and high achieving program respondents 

indicated utilization of the identified effective instructional elements.  

There were four effective instructional elements of the 38 that 

significantly differed between low achieving program respondents and 

high achieving program respondents: demonstrating the completion of 

tasks, sequencing of tasks, high interest material within content areas, 

and the integration of content areas. Analyses of demographic variables 

for low achieving programs and high achieving program respondents 

uncover gender, years as a technology educator, and years as a high 

school technology educator as significant differences between groups. 
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Chapter One: Introduction 

Career and Technical Education (CTE) students vary greatly 

from one another in cognitive abilities and performance.  Enrollment in 

CTE courses is further diversified stemming from initiatives to include 

students with disabilities in career and social development 

opportunities, creating a strong need for technology education and 

other disciplines within CTE.  Buffer and Scott (1981) assert that it is of 

great importance that all students have opportunities to benefit from 

technology education, especially those with unique learning needs.  

The need for technology education is largely contributed to by 

instructional opportunities and comprehensive evaluations, 

performance and cognitive, that diverge from traditional academics. 

Ellis and Worthington (1994) reviewed previous research studies 

in special education and quality indicators for instruction. Ten 

encompassing principles were identifiable from their review: 

engagement time, success rate, content coverage/opportunity to learn, 

group for instruction, scaffold instruction, address forms of knowledge, 

activate and organize knowledge, teach strategically, make instruction, 

and teach sameness in the curriculum.  The synthesis of research cited 

the following principles as effective instructional elements (Table 1).  
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Table 1.  Effective instructional elements 
Element of Instruction 

assigned seating 

adjustment of assessment for individual 

engagement of student in interactive instructional activities 

provision of a mixture of class, group and individual activity 

high expectations 

frequent eye contact 

frequent friendly interaction 

frequent specific recognition/praise 

tangible rewards 

prior assessment of content level 

instructor enjoyment of the content 

adaptation of instruction for individuals 

adjustment of presentations for individual learning styles 

adjustment of questioning for individuals 

demonstration of completion of tasks 

immediate instructor feedback 

immediate error correction 

expectations made known (behavioral objectives) 

limiting of classroom interruptions (non-behavior related) 

reduction of administrative tasks during class time 

peer tutoring 

grouping of high achieving student with low achieving student 

individualization of student practice 

individualization of student reviews 

linking of material to prior knowledge 

beginning instruction with questioning and review 

task performance with instructor assistance 

modeling while verbalizing 

engagement of students in activities with physical movement 

sequencing tasks 

variation of instructional methods of duplicate content 

ensuring student mastery of content before proceeding 

high interest material within the content area 

provision of real-life examples of content 

use of advance organizers/mind maps 

integration of content areas 

use of problem-solving logs 

in-class resource (team teaching) 

measurement against long-term objectives 

continuous measurement and analysis 

measurement during the instruction 

measurement based on real-world application 

situational based measurement  
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Table 1. Continued 
classroom layout which maximizes area 

physical proximity to problem students 

each student maintaining a clear view of instructor 

orderly classroom/lab area 

classroom organization  consistent with student needs  

   

Background 

The federal government holds state education agencies 

accountable for the implementation of the Individuals with Disabilities 

Education Act (IDEA), making these agencies the catalyst for providing 

services to students with disabilities.  Since 1983, when the Office of 

Special Education and Rehabilitation Services identified transition 

planning as a major federal priority in special education, research and 

various demonstration activities have aimed to improve the transition 

of individuals with disabilities from school to work, post secondary 

education, and community living.  In 1990 the Individuals with 

Disabilities Education Act (IDEA, P.L. 101-476) amended the Education 

for All Handicapped Children Act (EHA; P.L. 94-142), adding the 

requirement for all students age 14 (now 16) and older to have an 

Individualized Education Program (IEP) (Apling and Jones, 2002).  

Each student’s IEP must now include a statement of the transition 

services needed to prepare the student for post school outcomes.  This 

mandate includes planning a sequence of courses within CTE if learner 
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appropriate.  Furthermore, IDEA focuses on higher expectations, 

accountability, and preparation for CTE and technology education. 

Career and technical education programs incorporate resources 

that focus on the expansion of foundational skills, processing abilities, 

individual qualities, general workplace competencies, and specific skill 

proficiencies required for each occupational area (Scott, 2001).  The 

purpose of career and technical education correlates with the needs of 

students with specific learning disabilities.  With the rapid expansion of 

technology and its prevalence in the workplace, students with 

disabilities have a strong need for technology education.  Buffer and 

Scott (1981) express that teacher preparation programs in technology 

education have not traditionally addressed the unique needs of learners 

with exceptionalities. 

Students with specific learning disabilities have distinctively 

different learning needs than students not identified with an IQ-

achievement discrepancy (Bender, Vail and Scott, 1995).  Effective 

instructional practices are integral in the educational development and 

success of students with specific learning disabilities.         
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Statement of the Problem 

This study was designed to identify the elements of instruction 

in North Carolina technology education programs that support the 

academic achievement of students with specific learning disabilities.  

The primary objective of this study was to assess the degree of 

instructor utilization of effective instructional elements in a classroom 

environment for individuals with specific learning disabilities enrolled 

in high and low achieving North Carolina technology education 

programs, based on an analysis of variables.  The proposed elements of 

instruction serve as the independent variable, while the collective 

achievement of the students with specific learning disabilities in the 

high and low achieving VoCATS programs serves as the dependent 

variable.  

 

Research Questions 

1. Which of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities? 

2. Which of the 38 effective instructional elements are utilized in North 

Carolina Technology Education programs with low achievement on 

VoCATS by students with specific learning disabilities? 
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3. What utilized effective instructional elements in North Carolina 

Technology Education programs with low achievement on VoCATS 

by students with specific learning disabilities differ from the 

utilized classroom elements in North Carolina Technology 

Education programs with high achievement on VoCATS by 

students with specific learning disabilities? 

4. What professionally associated variables (demographic variables) 

are present in North Carolina Technology Education programs with 

low achievement on VoCATS by students with specific learning 

disabilities and North Carolina Technology Education programs 

with high achievement on VoCATS by students with specific 

learning disabilities? 

 

Hypotheses 

The major emphasis of the study involves determining 

distinguishable differences in identifiable instructional elements for 

students with specific learning disabilities in high and low achieving 

North Carolina technology education programs.  Four null hypotheses 

have been proposed concerning classroom elements, VoCATS 

achievement, and other potentially influential variables.    
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1. None of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities. 

2. None of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities. 

3. There are no utilized effective instructional elements in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities that differ 

from the utilized classroom elements in North Carolina technology 

education programs with high achievement on VoCATS by students 

with specific learning disabilities. 

4. There are no professionally associated variables present in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities and North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities that differ. 
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Limitations 

The following limitations were acknowledged during the study: 

1. Participants in the study were limited to technology education 

teachers in the state of North Carolina. 

2. Technology education programs participating in the study 

were limited to one technology teacher respondent. 

3. Technology education programs participating in the study 

were limited to secondary schools offering state designated 

technology education courses. 

4. The findings of this study cannot be generalized to other 

populations due to the non-randomization of technology 

education program participants.  

5. Data in this study were collected through the use of a single 

instrument. 

6. High achieving and low achieving technology education 

programs were identified based on information provided by 

the North Carolina Department of Public Instruction. 

 

Assumptions 

The following assumptions were made during the study: 



 9

1. There was a need to determine the utilization of effective 

instructional elements in North Carolina technology education 

programs for students with specific learning disabilities. 

2. Participants in the study contributed in a non-biased fashion. 

3. Technology teacher perceptions of effective element utilization 

accurately reflect each participant’s educational practice.  

4. A valid instrument development process was followed in 

developing the Effective Instructional Element survey. 

 

Definition of Terms 

Americans with Disabilities Act – “Federal law establishing the civil rights of 

people with disabilities. Prohibits discrimination against people with 

disabilities and requires common places used by the public to provide an 

equal opportunity for access” (Loudon County Virginia, 2005, ¶ 12). 

Behavioral Intervention Plan – “A behavioral intervention plan is developed 

by the Case Conference Committee and describes what modifications, 

positive intervention strategies, and skill instruction will be used in an effort 

to change the student's behavior. It is developed from the information in the 

Functional Behavioral Assessment” (Dorene J. Philpot Attorney at Law, 

2002, ¶ 28). 

Disability – “A physical or mental impairment that substantially limits or 
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restricts the condition, manner, or duration under which a person in the 

population can perform a major life activity, such as walking, seeing, 

hearing speaking, breathing, learning, working, or taking care of oneself. An 

impairment or diagnosis, in and of itself, does not necessarily constitute a 

disability: it must ‘substantially limit’ activity” (Kansas University Medical 

Center: Equal Opportunity Office, ¶ 10). 

High VoCATS Achievement – High achieving technology education 

programs are defined as those programs whose students with specific 

learning disabilities VoCATS achievement rank in the top 30 percent 

statewide in North Carolina. 

Individualized Education Program – A team-developed, written program, 

which identifies therapeutic and educational goals and objectives, needed to 

appropriately address the educational needs of a school-aged student with a 

disability (Peoria Unified School District, 2005, ¶ 25). 

Individuals with Disabilities Education Act – “IDEA is the federal law 

governing the rights of children with disabilities to receive a free and 

appropriate public education in the least restrictive environment” (Roadmap 

for Change, ¶ 53). 

IQ-Achievement Discrepancy Model – “A model for identifying children 

with Specific Learning Disabilities. It presumes that children whose low 

achievement is discrepant from their IQ constitute a class of children with 
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unexpected low achievement. It further presumes that such children are 

qualitatively distinct from children whose low achievement is consistent 

with their IQ” (American Psychological Association, 2004, ¶ 2). 

Least Restrictive Environment – “The usual or most typical environment 

possible for instruction, treatment, and/or living. When applied to 

education, the least restrictive environment is the regular (mainstream) 

classroom. For students who have disabilities, the student's IEP team will 

determine what is the least restrictive environment that will enable the 

student to function and benefit from their educational program” (Our 

Special Kids, 2001, ¶ 3). 

Low VoCATS Achievement – Low achieving technology education 

programs are defined as those programs whose students with specific 

learning disabilities VoCATS achievement rank in the bottom 30 percent 

statewide in North Carolina. 

Special Education – “Classroom or private instruction involving techniques, 

exercises, and subject matter designed for students whose learning needs 

cannot be met by a standard school curriculum” (LeBaron and LeBaron, 

2000). 

Specific Learning Disabilities – “A severe learning problem due to a disorder 

in one or more of the basic psychological processes involved in acquiring, 

organizing or expressing information that manifests itself in school as an 
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impaired ability to listen, reason, speak, read, write, spell or do 

mathematical calculations, despite appropriate instruction in the general 

education curriculum” (Wisconsin Department of Public Instruction, 2005, ¶ 

2).  

VoCATS – Vocational Competency Achievement Tracking System 
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Chapter Two: Review of Literature 
 

The review of literature discusses different aspects of effective 

instructional practices in the education of students with disabilities.  

The scope of the review is broad to include information on the 

prevalence of students with specific learning disabilities, the 

identification of students with specific learning disabilities, career 

outlooks for students with specific learning disabilities, academic 

achievement of students with specific learning disabilities, educational 

settings for students with disabilities, effective instruction for students 

with disabilities, assessment of students with disabilities, and CTE for 

students with disabilities.  

 

Prevalence 

The number of students receiving special services is rapidly 

increasing.  Wehman (2001) reports that 4,120,214 students were served 

under IDEA for the 1987-1988 school year.  Nine years later 5,235,952 

students were reportedly served under IDEA for the 1996-1997 school 

year, calculating a 1,115,738 or 27.1 percent student increase.  Over the 

nine-year period specific learning disabilities reported a 733,995 

student increase, the largest of any documented disability.   In the 1996-
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1997 school year 2,676,299 of the 5,235,952 students being served under 

IDEA were students with specific learning disabilities.   

 During the 2001-2002 school year the number of students with 

specific learning disabilities served under IDEA ages six to 21 increased 

once again to 2,878,635 (U.S. Department of Education, 2003).  The state 

of North Carolina for the school year 2001-2002 served 167,962 students 

with disabilities.  Of the 167,962 students served under IDEA in North 

Carolina 71,414 were students with specific learning disabilities.  There 

are 3,068,107 students nationally receiving special education secondary, 

ages 12 to 21, services under IDEA. Students with specific learning 

disabilities constitute for 1,834,673 of those receiving special education 

secondary services.     

 The state of North Carolina reports that in the 2004-2005 school 

year 25, 267 students were served in the program area of Technology 

Education (Public Schools of North Carolina, 2005a). There were 13,752 

students reported as receiving special education services in the 

program area of Technology Education for the 2004-2005 year.  

Percentage wise, 54.43 percent, technology education ranks second of 

all CTE program areas behind Health Occupations Education in 

delivering of services to students with learning disabilities. 
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Identification 

As directed by the North Carolina Department of Public 

Instruction (2004) in Exceptional Children Division: Procedures Governing 

Programs and Services for Children with Disabilities, prior to determining 

student eligibility for special services under the category “Specific 

Learning Disabled,” an evaluation process is initiated consisting of 

generating documentation of observable difficulties in information 

processing, standard score based ability and achievement 

discrepancies, learning difficulties, and other impacting factors.   

According to the North Carolina Department of Public 

Instruction (2001) Eligibility Report/Specific Learning Disabilities Form, 

documentation produced while observing student information 

processing is concentrated on the acquisition of knowledge, the 

accumulation and recollection of knowledge, and the expression and 

demonstration of information learned through speaking, writing, 

performing tasks, and generating products. Observations of standard 

score based ability and achievement discrepancies address achievement 

measures within seven achievement areas: oral expression, listening 

comprehension, mathematics reasoning, mathematics calculation, basic 

reading, reading comprehension, and written expression. Achievement 

measures are determined in one of two ways for each area: 1) tests with 
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composite standard scores are used or 2) two or more measures with 

each providing an age-factored standard score are used to document 

the discrepancy in achievement.  Documenting learning difficulties 

yields observational data rendering support that given instructional 

intervention there remains evidence of a substantial difficulty in 

learning.  Observing physical and environmental impacting features 

aides in eliminating other factors as the cause of the specific learning 

disability.   

Career Outlook 

Results from a national longitudinal database were used to 

compare the aspirations and attainment after two years of high school 

for students with and without learning disabilities (Rojewski, 1999). 

Students with specific learning disabilities were less likely to have 

received a high school diploma, GED, or certificate than students in the 

general population. More than 25 percent of all young people with 

learning disabilities had not yet attained the minimal academic 

credentials they needed to have opportunities for entry or advancement 

in many employment fields. The occupational future for students with 

or without disabilities who do not earn a high school diploma or 

equivalent is uncertain.  Individuals with learning disabilities were 

more likely to be employed in the workforce and only half as likely to 
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be enrolled in some type of postsecondary education program when 

compared to non-disabled respondents.  According to the database, less 

than one third of adolescents with learning disabilities were enrolled in 

higher education.  Individuals with learning disabilities were more 

likely to indicate low-prestige aspirations for employment than 

nondisabled peers.  Also, a greater unemployment rate was shown for 

individuals with learning disabilities.  These results point to a 

continued need for transition planning and support for young adults 

with learning disabilities.  

The reality of a low probability of high school completion and 

the absence of minimal academic credentials required for employment 

leaves students with high incidence disabilities at a great disadvantage 

for successful post school employment from an educational vantage 

point.  However, through Career and Technical Education, skill and 

knowledge can be developed to help overcome these barriers to 

successful employment.  The goal of vocational education (Career and 

Technical Education) is to expand fundamental, scholastic, and 

employability skills for the world of work (Dowdy and Evers, 1996). 
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Academic Achievement 

There is an unbalanced proportion of students with specific 

learning disabilities dropping out of school when measured against the 

general education population (Deshler et. al, 2001).  During the 2000-

2001 school year 89,672 students with disabilities dropped out of school 

nationwide (U.S. Department of Education, 2003).  Of those students 

51,291 were categorized as “Specific Learning Disabled”. This is 

attributed to performance and adjustment problems such as heightened 

levels of absenteeism, inferior grade-point averages, elevated course 

failure rates, widespread feelings of low self-esteem, and elevated rates 

of unsuitable social behaviors (Deshler et. al, 2001).  These performance 

and adjustment problems result in students with learning disabilities 

being ill-equipped to succeed in high school and much less likely than 

the general education population to pursue postsecondary education.   

In an attempt to address this problem Deshler et. al, (2001) 

analyzed a learning disability performance gap research study at the 

University of Kansas that has identified a student success formula.  The 

formula factors validated interventions, service-delivery systems, and 

professional-development programs into elements that, when 

implemented properly, foster student success. The analysis of the 

elements concluded that intervention levels including association 
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exercises, relationship organizers, embedding instructional strategies, 

teacher collaboration, intensified group training, and one-on-one 

instruction were of notable benefit to a small percentage of students.  

An analysis of the service-delivery system was conducted, including 

personalized education plans, intensive personalized instruction, and 

peer tutoring provided that students have access to instruction to 

succeed.  Access to instruction is defined as the use of multiple 

strategies across varied settings from multiple teachers across grade 

levels in different instructional areas.  The assessment of quality 

professional-development programs concluded that active engagement 

and continued teacher education on the use of research-based practices 

fosters student success.  

Two studies by the Office of Special Education Programs, the 

National Longitudinal Transition Study and the National Longitudinal 

Transition Study 2, document changes by secondary school students 

with disabilities in their transitional processes.  The National 

Longitudinal Transition Study compiled data in 1987 and the National 

Longitudinal Transition Study 2 compiled data in 2003.  The results of 

the two studies were compared.  Students with specific learning 

disabilities experienced a 19.7 percent increase in participation in 

postsecondary education, a 20 percent increase in two-year college 
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attendance, and a 9.9 percent increase in four-year college participation 

(Wagner, Newman, Cameto, and Levine, 2005).  However, there was a 

significant decrease, 7.4 percent, in postsecondary vocational, technical, 

or business school for students with specific learning disabilities.  

 

Educational Settings 

Students with disabilities encounter obstacles in lab 

environments, such as physical, visual, auditory, and intellectual 

barriers (Storm, 1993).  An association between physical classroom 

structure and student achievement is concluded.  Storm emphasizes 

that it is the role of the instructor to conduct facility assessments on an 

individualized basis to ensure that student needs are being met 

through physical lab requirements.  In addition to physical 

modifications, curriculum evaluations and modifications are commonly 

essential to student success in laboratory settings.  The Education for 

All Handicapped Children Act, Public Law 94-142, mandates that such 

measures be taken to provide for student safety and rightful education.  

Laboratory settings foster student development through a 

hands-on class structure (Storm, 1993).  Hands-on learning permits 

students to manipulate objects and observe processes that are 

unattainable through traditional classroom environments.  Through 
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laboratory environments students can construct personal meaning and 

develop a deeper understanding of course content that traditional 

lecture and reading does not permit.  It is the instructor’s responsibility 

to ensure student success and development by maintaining a 

laboratory setting and environment that is conducive to learning.   

A series of interconnected components that support one another 

contribute to successful educational settings (Bransford, Brown, and 

Cocking, 2000).  Learner-centered, knowledge-centered, assessment-

centered, and community-centered environments are all surroundings 

that are integral to student learning.  Learner-centered environments 

pay careful attention to knowledge, skills, attitudes, and beliefs of 

learners brought into the classroom.  Instructors who are learner-

centered build on conceptual and cultural knowledge while remaining 

sensitive to existing student practices and views.  Educational settings 

cannot solely depend on thinking but supplement thinking with bodies 

of knowledge that support strategic planning. 

Haynie, (1983) presents the misconceptions associated with least 

restrictive environments of students with disabilities and 

mainstreaming practices in technology education and general 

education as a whole.  Many educators interpret a student’s least 

restrictive environment as general education placement for the extent of 
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a school day as opposed to being mainstreamed to the greatest extent 

appropriate for the child’s educational needs and abilities.  This 

misconception is primarily due to the initial administrative monitoring 

process of PL 94-142 where students were placed in Career and 

Technical Education and general education courses to maintain 

mainstreaming student numbers, despite its intent.   

Positive academic and social outcomes are reported through an 

inclusive educational structure (Salend and Duhaney, 1999).  The 

findings provide no significant academic difference in progress 

between general education and special education.  Salend and 

Duhaney’s longitudinal studies indicate a greater participation level in 

postsecondary education for students with disabilities in inclusive 

educational environments than students with disabilities without 

inclusive educational environments.  Additionally, students with 

disabilities in inclusive educational environments on average have 

higher employment success, earn higher wages, and are more socially 

integrated in the community than students with disabilities without 

inclusive educational environments.  The longitudinal studies also 

indicate a greater social frequency for social relationships, larger 

friendship circles with nondisabled peers, and longer lasting 

relationships with nondisabled peers for students with disabilities in 
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inclusive educational environments than students without inclusive 

educational environments. 

Norman, Caseau, and Stefanich (1998) conducted a survey on 

teaching students with disabilities in inclusive science classrooms.  

Their findings pose a small problem for the implementation of inclusive 

education proposed in Salend and Duhaney’s study on positive 

academic and social outcomes through an inclusive educational 

structure.  There is unpreparedness by science educators to address the 

needs of students with disabilities (Norman, Caseau, Stefanich, 1998).  

This is attributed to the lack of training through teacher preparation 

programs and the absence of relevant in-service professional 

development opportunities.  Buffer and Scott (1981) report in a similar 

inclusion study in technology education that teacher preparation 

programs have not traditionally addressed the unique needs of learners 

with exceptionalities.       

 

Effective Instruction 

Colvin (1999) describes, formulated from an extensive review of 

literature, a widely recognized positive approach to providing effective 

instruction for students with disabilities by preventing problem 

behavior.  This strategy is based on classroom organization including 
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elements such as designing classroom space, setting a practical 

schedule, establishing classroom expectations, and determining 

classroom procedures. This approach is credited with offering a basis 

for quality instruction that teachers can openly direct. Colvin (1999) 

concludes that classroom instruction and discipline are significantly 

improved when an instructor exhibits an awareness of the multiple 

elements in the physical arrangement of the classroom.   

Lloyd, Forness, and Kavale (1998) examine the benefit of 

instructional methods to students receiving special education services 

through a meta-analysis.  In this study, meta-analysis permits the 

assessment of the virtual efficiency of various practices, determining 

the instructional approaches that produce the greatest benefits for 

students with disabilities. Lloyd, Forness, and Kavale conclude through 

their meta-analysis that teaching mnemonic strategies for 

understanding and retention of information, demonstrating behavioral 

techniques to promote acquisition of academic and social behaviors, 

teaching academic and cognitive skills directly and systematically, 

teaching cognitive-behavioral self-management, monitoring students’ 

progress and providing positive consequences for improvement, and 

intervening early indicate greater benefits than other instructional 

practices and approaches analyzed.     
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In their chapter on principles of learning (in The Skillful Teacher) 

Saphier and Gower (1997) assemble 24 major instructional principles of 

learning:  meaningful and relevant tasks, similarity of environment, 

contiguity, close confusers, isolation of critical attributes, teaching for 

transfer, application in setting, vividness, active participation, feeling 

tone, mnemonics, sequence and backward chaining, knowledge of 

results, reinforcement, degree of guidance, the breaking of complex 

tasks into simpler parts, practice, goal setting, concrete-semiabstract 

progression, modeling, say-do, cumulative review, end without 

closure, and keeping students open and thinking.  By establishing 

meaningful and relevant tasks, students are able to connect personal 

experience to the instructional material.  Through environmental 

similarities, actions or feelings prepare the learner’s mind for upcoming 

tasks.  Contiguity involves providing students with paired-associate 

learning to prevent incorrect associations.  Close confusers are avoided 

by sequencing content to circumvent similar material until mastery of 

recently covered content is achieved.  When isolating critical attributes, 

essential concepts are emphasized to direct students.  Teaching for 

transfer is a series of activities or assignments that progressively 

separates skills from academic concepts. When applying skills to 

settings, students practice/apply tasks and thoughts in appropriate 
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real-world situations.  Vividness promotes new learning through 

attentional mechanisms that stimulate student reaction.  Active 

participation involves organizing classroom activities that require 

miniscule forms of physical involvement.  Feeling tone refers to 

provoked emotion during instruction to a positive or negative learning 

experience.  Mnemonics are devices used in strategic learning that 

operate on the basis of key word recollection.  Sequence and backward 

chaining involves linking information to the most recent content 

covered and breaking it into small sections for accelerated learning.  

Knowledge of results is rapid feedback for an opportunity to improve 

on future work by acknowledging mistakes.  Reinforcement is the 

strengthening of a behavior through specific and timely feedback.  

Degree of guidance refers to the increased or decreased direction 

according to the difficulty or ease of the content.  Breaking complex 

tasks into simpler parts attempts to explain processes that students 

have failed to grasp by introducing smaller pieces of information.  

Practice is an opportunity for students to recall and manipulate 

previously presented information.  Goal setting refers to student 

involvement in education by selecting benchmarks of personal interest 

to provide ownership for goals.  A principle that involves instructors 

using hands-on instruction, pictorial representation, and abstract 
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learning with the same material is called concrete-semiabstract 

progression.  Modeling is sequencing events visually for learners to 

separate steps to complete a task.  Say-do uses different perceptual 

modes in combination to enhance the relative effectiveness of 

expressive learning.  Cumulative review builds upon existing 

knowledge and skill by requiring students to complete exercises that 

are familiar but utilize new material.  End without closure operates on 

the belief that leaving students with an unresolved problem will 

stimulate thought on a subject until the next class when a solution is 

reached.  Keeping students open and thinking through teacher 

responses to student answers involves giving supportive feedback and 

expectation messages with correct information.      

The crucial challenge for educators is to teach students that 

represent a wide array of academic diversity in an inclusive 

environment (Kunkel, 2002).  Memory strategies such as chunking 

information, mnemonics, linking, visualization, associative techniques, 

and color coding are identified as being indicators of successful 

inclusion.  Successful accommodations and modifications in inclusive 

environments are grouped as Type I, Type II, Type III, and Type IV.  

Type I is a minor change in content such as extended time, use of a 

word processor, a reader, a scribe, reduction of number, preferential 
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seating, behavior modification techniques, use of a tape recorder, 

instructor use of overheads, large print text, use of mnemonics, graphic 

organizers, displays, verbal and visual directions, color coding, extra 

text copies, testing one page at a time, and prioritizing testing.  Type II 

is a change in process or content such as completing harder examples, 

using a calculator, testing material in smaller pieces, prioritizing the 

curriculum, peer notebook organization, altering content, altering 

grading, peer tutoring, cooperative groupings, contract grading, 

curriculum shifting, altering homework expectations, shortening and 

clarifying teacher direction, providing study guides in advance, and 

altering assignments. Type III is a major change in the curriculum such 

as open note tests, fill in the blank worksheets with page numbers, 

complete hands-on project, parallel content at lower reading level, 

work with a high ability peer, cooperative groups, study guides with 

answers, and graphic organizers.  In Type IV, students participate to 

gain appropriate social skills such as basic life terms in a handout, 

grouping with well behaved peers, key concepts parallel reading, grade 

based on behavior, student audit, copying key underlined words, and 

having other students orally practice to student.  Kunkel also identifies 

successful alternative assessments for students with disabilities such as 
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assessing with portfolios and posters, creating a class quiz, designing a 

class worksheet, organizing job shadowing, and creating a model.  

Hocutt (1996) reports on a series of research studies in special 

education indicating instructional techniques and practices as the 

dominant indicator of successful student academic and social success.  

Student placement presents little significance pertaining to student 

success.  Full-inclusion is not supported by research findings and 

suggests a clear need for special education services.  Conclusions from 

the series of studies indicate a substantial difference in general 

education and special education classroom structures and 

environments.  Resources and instructor support are the determining 

factors for students with disabilities in general education environments. 

Agran and Wehmeyer (2000) link self-determination to positive 

performance and transition outcomes for students with disabilities 

through data from a study utilizing the Self-Determined Learning Model 

of Instruction.  The primary purpose of the Self-Determined Learning 

Model of Instruction is to permit teachers to encourage students to 

become causal advocates.  The consensus of participants in the study 

suggests a motivational and behavioral change when students have an 

active role in learning.  Eighty-nine percent of participants exceeded 
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their problem solving, decision making, goal setting, and self-

regulating goals set forth and rated by their teachers. 

Students with disabilities are better equipped to communicate 

strengths and needs after self-monitoring training (Torgerson, Miner, 

and Shen, 2004).  This allows students to not only become actively 

engaged in learning but also personal planning during Individualized 

Education Plan (IEP) meetings.  Self-monitoring training is broken 

down into four sessions involving the importance of student 

involvement, IEP self-direction, social skill practice, and social 

competence exercises.  Participation in IEP meetings initiates a 

progression that ultimately leads to the understanding of personal 

strengths and limitations enabling self-advocacy. 

Bottage, Heinrichs, Mehta, and Hung, (2002) investigate the 

value of enhanced anchored instruction and traditional problem 

instruction in increasing performance in problem-solving.  The quasi-

experimental study measures the performance of seventh grade student 

participants with and without disabilities in general education 

classrooms.  Findings based on the analysis of data collected through 

the study indicate that students without disabilities demonstrated 

increased abilities in problem solving through contextualized anchored 

instruction.  Students with disabilities experienced varied results, but 
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increases through enhanced anchored instruction through the use of 

mnemonic strategies were noted.      

Peer-mediated instruction is an effective instructional practice 

that can be applied in general and special education classrooms (Hall 

and Stegila, 2002).  Peer-mediated instruction serves as an alternative 

approach to traditional instruction that actively involves students in 

learning through social interaction.  Group and individualized roles in 

instruction permit simultaneous academic and social growth that is 

especially valuable to the transitional process of students with 

disabilities. 

Miller and Peterson (2003) indicate classroom achievement of 

students with disabilities while incorporating cooperative learning 

strategies into the curriculum.  Operating on the basis of student 

collaboration to accomplish a unified goal, cooperative learning is a 

method that caters to social and academic needs while expanding the 

least restrictive environments of students with disabilities.  In many 

instances peer group cooperative learning promotes appropriate 

behaviors and contributes to an overall positive learning climate.  

In passing the IDEA Amendments of 1997, Congress underlined 

the requirement to increase the availability of special services and 

supports in the general education classrooms (Conderman and 
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Katsiyannis, 2002).  This course of legislation led to further support of 

professional development opportunities for workers involved with 

students with disabilities and special education services.  Conderman 

and Katsiyannis collected effective instructional practice information 

based on six different instructional methods: content instruction, 

learning strategies, academic remediation, transition instruction, 

functional living skills, and social/emotional instruction.  The 

instrument used to collect data is based on numerous research-

validated methodologies through past instructional studies, such as 

direct instruction, metacognitive reading comprehension strategies, 

peer-mediated instruction and interventions, social skills training, 

mnemonic strategies, behavior modification, and cognitive behavior 

modification.  The secondary special education teacher random 

selection survey indicated that teachers perceive their instruction in 

transition skills, functional living skills, and social/emotional skills as 

being more effective than their content instruction and academic 

remedial instruction. The participants identify their instruction in 

transition and functional skills as being more effective than their 

learning strategy instruction. The special education teachers also 

categorize their transition and functional instruction as being more 

effective than their content instruction, learning strategies, and 
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academic remediation.  The participants ultimately perceive their 

social/emotional instruction as being more effective and of greater 

benefit to students with disabilities than their content instruction and 

academic remediation.   

Englert (1984a) reports, through evaluation of effective direct 

instruction practices in special education settings, that effective teachers 

significantly differ from less effective teachers in general management 

practices and specific lesson strategies.  Measured general management 

practices included trials per minute, correction rate, percentage 

accuracy, errors prompted, and reinforcement.  Specific lesson 

strategies evaluated in the study were composed of rules, objectives, 

concept examples, precueing, error drills, and review.  General 

management practices utilized by effective teachers included faster 

paced lessons by eliciting more correct responses per minute and 

correcting incorrect answers through prompts at a more frequent rate 

than less effective teachers.  Specific lesson strategies that differed 

significantly between effective and less effective teachers were greater 

occurrences of lesson objectives, concept examples, and error drills.  

Teacher activities during the structuring, demonstration, and 

consolidation phases of a lesson while maintaining a moderate pace 

were positively associated with student performance.      
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Englert (1984b) measures teacher effectiveness through student 

achievement utilizing classroom management procedures, the 

organization of instruction, and the presentation of lessons as 

indicators.  Successful repetition, student accuracy, and appropriate 

pacing indicate increases in student achievement.  Instructor classroom 

management behaviors such as organization, rules and procedures, and 

time allocation result in students maintaining a high level of 

engagement and therefore exhibit competency gains.  Small group 

instruction and peer tutoring increases the active practice of course 

content.    

A literacy instruction study for students with specific learning 

disabilities identifies effective techniques that integrate teacher 

modeling, scaffolded assistance, procedural facilitation, and peer 

collaboration through an evaluation of instructional intervention 

effectiveness (Englert, Raphael, Anderson, Anthony, and Stevens, 

1991).  The Cognitive Strategy Instruction in Writing program was used 

to incorporate the measurable instructional intervention features.  

Students exhibited increased ownership of the writing process and 

greater audience sensitivity when compared to a control group.  Results 

of the comparative study between non-disabled students and students 

with specific learning disabilities indicate a significant reduction in the 
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existing performance gaps prior to intervention.  However, reading 

performance did not differentiate between groups.    

A curriculum drawn from the integration of research on the 

setting demands of secondary schools, effective intervention, and best 

instructional practices for students with specific learning disabilities 

has been developed (Robinson, Braxdale, and Colson, 1985).  This 

curriculum focuses on the transition from elementary to junior high 

school.  The transition curriculum outlines academic skills, self-

management skills, study skills, social skills, and adaptive behaviors.  

These skills are then applied to instructional plans used to develop 

individual learning strategies through verbal rehearsal, controlled 

situation practice, and generalization.  The fundamental component of 

transitional curricula is facilitating smooth transitions into educational 

environments with increased expectations and demands. 

Findings from the Beginning Teacher Evaluation Study, 

conducted through the National Institute of Education, suggest that 

success rate has an overall positive impact on student learning (Block, 

1980).  Success rate is found to be composed of five teaching activities: 

diagnosis, prescription, orientation, feedback, and correction.  Time 

allocation and optimization by the teacher and continued learning 

accomplishments of the student are the strongest indicators of success 
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rate, given that students spend a significant amount of time engaged in 

learning tasks of appropriate difficulty.     

 

Assessment 

MacCann (1999) proposes a structure for assessing the flexibility 

of learning materials given the need for varied instruction.  This 

framework recommends assessment stages and their results, with 

probable evaluation tools and methods, at a range of stages in the 

process of learning materials development and implementation.  Once 

basic content is mapped out, checklists are developed to identify areas 

in need of modifications based on intended learning experiences, 

expectations, and anticipated media usage in courses requiring the 

development of multimedia.  The materials are then piloted with a 

small group of students and adjustments are made to the 

implementation strategy accordingly.  After piloting the materials, field 

testing is conducted with multiple groups of students to assess the 

flexibility of the learning materials.  Following MacCann’s proposed 

framework provides instructional materials and methods that can be 

implemented in virtually any educational setting composed of a variety 

of diverse learners.   
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McConnell, Hilvitz, and Cox (1998) convey the significance of 

conducting functional assessments for students with disabilities 

through a series of identified evaluative procedures in accordance with 

the 1997 amendments to IDEA.  Identifying student behavior, 

describing the problem behavior, collecting behavioral baseline data 

and academic information, describing the environment and setting 

demands, completing a team review, developing a hypothesis, writing 

a Behavioral Intervention Plan, implementing the Behavioral 

Intervention Plan, collecting behavioral data, and conducting a follow-

up meeting are the prescribed procedural steps in conducting a 

functional assessment.  The increasing demands on general educators 

to teach students with varying disabilities in conjunction with their ill-

preparedness to do so necessitates functional assessment to develop 

plans for behavioral intervention for effective change in student 

behavior and increased academic performance.   

Purposeful assessment through a methodically diagnostic 

process provides opportunities to enhance understanding of behavior.  

Similarly structured approaches to problem behavior have ultimately 

been deemed beneficial in supporting academic successes.  Dunlap, 

Kern, Clarke and Robbins (1991) report on a study conducted by the 

University of South Florida in conjunction with the Department of 
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Child and Family Studies that found curricular revisions to be effective 

in eliminating severely disruptive behavior while increasing on-task 

response through a systematic/diagnostic process.  Similarly Carr and 

Durand (1985) conducted an experimental study that established severe 

behavioral problems through a systematic diagnostic procedure 

documenting differential reinforcement attempts and observing 

functional communication as being the most frequently effective 

option.  In a later study conducted by the University of Pennsylvania in 

Philadelphia, Dunlap, Childs, Kern, Clarke and Faulk (1994) report the 

sustainability of appropriate classroom conduct as a result of 

behavioral assessment intervention.  The enhanced understanding and 

implementation of functional assessments of behavior has proven 

useful under numerous conditions and in populations of students with 

and without disabilities.  Methodically diagnostic assessment has been 

widely employed and found effective for various learners.   

 

Career and Technical Education 

IDEA mandates that students with disabilities have access to the 

general education curriculum and academic standards (Roach, Elliott, 

and Webb, 2005).  IEP teams must consider individual student access to 
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the general curriculum taking into account transitional goals and 

expected student outcomes.  

Effective planning for activities and services that benefit 

students with learning disabilities and improve post school outcomes 

involves extensive preparation including school and work-based 

experiences connecting high academic and workplace standards with 

integrated academic and vocational curricula for employment 

proficiencies and specific occupational instruction (Kohler and Hood 

2000). 

CTE can present considerable benefits for students with 

disabilities (Wonacott, 2001).  Brown (2003) indicates through a 

synthesis of research that at-risk students, disadvantaged students, and 

students with disabilities experience a heightened degree of 

employment success, knowledge retention, and academic success when 

enrolled in technology education, technical preparation, school-to-

career, and other CTE programs.  A research study by Colley and 

Jamison (1998) indicates that students with disabilities in secondary 

CTE programs were less likely to drop out of school than students with 

disabilities not enrolled in CTE.  The study also indicated that students 

with disabilities enrolled in secondary CTE programs are more likely to 

be employed, to have paid competitive jobs, and to work full time after 



 40

high school than students with disabilities not enrolled in CTE.  

However, CTE programs that did not incorporate off-site work 

experience did not present the same employment outcomes.   

Student technological literacy is a desirable product of 

education, which has led to the advancement and implementation of a 

range of program innovations in the field of technology education 

(Prime, 1996).   Card and DiNardo (2001) document through their 

observational research effects on wages as a result of skill-biased 

technological change.  Technologically-based skill and knowledge are 

major contributors to wage variance, job security, and projections of 

current and future employment.  Given the high rate of technological 

change and advancement, technologically literate professionals are at a 

premium.  A strong emphasis on the acquisition of technological skill 

and knowledge must be placed on transition programming for students 

with high incidence disabilities.  Possessing adaptable technological 

knowledge obtained through community-based instruction provides 

students with countless benefits such as higher wages, job stability, and 

the ownership of marketable skills that enable further professional 

growth.  Bartel and Sicherman (1999) in a longitudinal survey on 

technological change in business and industry find that employees with 

higher levels of education or advanced knowledge in technical areas 
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have a greater likelihood of being selected to receive company 

technological training, equipping them with heightened skills and 

enabling internal advancement. 

McNally and Harvey (2001) present information that links career 

and technological student organizations to successful transition and 

self-determination.  Self-determination and career and technological 

student organizations have common missions of developing leadership 

skills, encouraging personal and social growth, exploring career 

opportunities, participating actively in the community, developing 

respect for work and lifelong learning nurturing team skills, and 

developing citizenship.  Career and technological student organizations 

have activity involvement that promotes transitional success such as 

professional development activities, community improvement 

activities, work/career development opportunities, social 

opportunities, technical skill development through competitions, 

promotion of career and technical education, fundraising efforts, 

recognition systems, and public relation efforts. 

 

Summary 

 The literature review of students with special needs and effective 

instruction has provided insight into the prevalence of students with 



 42

specific learning disabilities, the identification of students with specific 

learning disabilities, career outlooks for students with specific learning 

disabilities, academic achievement of students with specific learning 

disabilities, educational settings for students with disabilities, effective 

instruction for students with disabilities, assessment of students with 

disabilities, and CTE for students with disabilities.   

Specific learning disabilities remain the largest category of 

documented disabilities while maintaining rapidly increasing numbers.  

In the state of North Carolina students are identified as “Specific 

Learning Disabled” after a thorough evaluation process followed by 

documented eligibility observations.  Students with learning disabilities 

are much more likely to drop out of school than the general educational 

population decreasing successful employment outcomes.   

Academic success for students with specific learning disabilities 

is contingent upon integrated strategies across varied settings from 

multiple teachers across grade levels in different instructional areas.  

Inclusive and unrestricted environments are necessary for students 

with disabilities to succeed.  A defined array of effective instructional 

strategies is reported to benefit the academic and social development of 

students with disabilities.   
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Behavioral, functional, and adapted academic assessments 

provide for successful learning experiences for students with 

disabilities.  There are legislative measures that have been taken to 

ensure the rights of individuals with disabilities ranging from 

recreation to employment.  CTE offers social, academic, and 

employment benefits for students with disabilities who participate in 

technology education and other areas.            
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Chapter Three: Research Methodology 

In this chapter, the researcher offers a description of the research 

blueprint and process of the study.  To assist in understanding the 

organization of the study, the chapter has been divided into seven 

sections.  Chapter Three discusses the research methodology employed 

in the study and includes: 

a) Research Questions 

b) Hypotheses 

c) Procedures of the Study 

d) Participants Involved in the Study 

e) Instrumentation 

- Instrumentation Development 

- Survey Instrumentation 

f) Data Collection 

g) Data Analysis 

 

Research Questions 

1.  Which of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities? 
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2.  Which of the 38 effective instructional elements are utilized in 

North Carolina Technology Education programs with low 

achievement on VoCATS by students with specific learning 

disabilities? 

3.  What utilized effective instructional elements in North Carolina 

Technology Education programs with low achievement on VoCATS 

by students with specific learning disabilities differ from the 

utilized classroom elements in North Carolina Technology 

Education programs with high achievement on VoCATS by 

students with specific learning disabilities? 

4.  What professionally associated variables (demographic variables) 

are present in North Carolina Technology Education programs with 

low achievement on VoCATS by students with specific learning 

disabilities and North Carolina Technology Education programs 

with high achievement on VoCATS by students with specific 

learning disabilities? 

 

Hypotheses 

The major emphasis of the study involves determining 

distinguishable differences in identifiable instructional elements for 

students with specific learning disabilities in high and low achieving 
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North Carolina technology education programs.  Four null hypotheses 

have been proposed concerning classroom elements, VoCATS 

achievement, Technology Student Association affiliation, and other 

potential influential variables.    

1.  None of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities. 

2.  None of the 38 effective instructional elements are utilized in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities. 

3.  There are no utilized effective instructional elements in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities that differ 

from the utilized classroom elements in North Carolina technology 

education programs with high achievement on VoCATS by students 

with specific learning disabilities. 

4.  There are no professionally associated variables present in North 

Carolina technology education programs with low achievement on 

VoCATS by students with specific learning disabilities and North 

Carolina technology education programs with high achievement on 

VoCATS by students with specific learning disabilities that differ. 
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Procedures of the Study 

Research procedures used in the study included the following: 

1. A review of literature was conducted which included special 

population learning theory, categorical disabilities, technology 

education methods of instruction, classroom climate, learner 

diversity, individualized instruction, measurements of student 

learning, transitional/vocational skills, instructor classroom 

practices for students with disabilities, effective methods of 

instruction for students with disabilities, assessment and 

evaluation of students with disabilities, classroom 

environments conducive to learning for students with 

disabilities, and Career and Technical Education curriculum.    

2. IRB approval was granted from the Office of Research and 

Graduate Studies at North Carolina State University. 

3. A demographics survey and elements of instruction survey 

were developed by the researcher. 

4. Administrator permission was obtained from three North 

Carolina Public Schools for special educators to participate in a 

preliminary study. 
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5. A preliminary study composed of 45 in-service special 

educators was conducted to refine the Effective Instructional 

Element survey instrument. 

6. The data were compiled and analyzed. 

7. A factor analysis was conducted to identify common 

constructs. 

8. The Elements of Instruction survey was modified for the 

assessment of North Carolina technology educators. 

9. High and low achieving North Carolina technology education 

programs were identified through the North Carolina 

Department of Public Instruction database based on VoCATs 

achievement for students with specific learning disabilities. 

10. The demographics survey and elements of instruction survey 

was mailed to the participants and returned. 

11. The data were compiled and analyzed. 

12. Conclusions and recommendations were made. 

 

Participants Involved in the Study 

 The participants involved in the study were composed of in-

service secondary technology education teachers in the state of North 

Carolina with high achieving and low achieving programs based on the 
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end-of-course VoCATS assessment for students with specific learning 

disabilities.  The secondary technology education courses offered in the 

North Carolina state curriculum are Fundamentals of Technology, 

Communication Systems, Manufacturing Systems, Structural Systems, 

Transportation Systems, Principles of Technology I, Principles of 

Technology II, Scientific and Technical Visualization I, Scientific and 

Technical Visualization II, and Technology Advanced Studies (Public 

Schools of North Carolina, 2005b).  All secondary technology education 

courses in the state of North Carolina employ the VoCATS end-of-

course assessment except Technology Advanced Studies, which 

exclusively relies on a performance based assessment.  For the purposes 

of this study, high achieving technology education programs are 

defined as those programs whose students with specific learning 

disabilities VoCATS achievement rank in the top 30 percent statewide.  

Also, for the purposes of this study, low achieving technology 

education programs are defined as those programs whose students 

with specific learning disabilities VoCATS achievement rank in the 

bottom 30 percent statewide. 

Technology education programs in North Carolina, along with 

all of CTE, are required to administer end-of-course tests, which are 

developed utilizing the Vocational Competency Achievement Tracking 
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System (VoCATS).  According to the Public Schools of North Carolina 

(1995), VoCATS aids in planning, implementing, and evaluating 

instruction fashioned for skill development and associated 

competencies. This system provides the present status of student 

performance and offers documentation for course competencies.  

Student performance is determined through an assessment with items 

based on North Carolina state curriculum blueprints.  The assessments 

are used to measure student achievement and effectiveness of 

individual technology education and CTE programs based on 

normative measures. 

 

Instrumentation 

The survey employed in this study was researcher-developed.  

This instrument was designed to assist in the identification of elements 

of instruction in North Carolina technology education programs that 

support the academic achievement of students with specific learning 

disabilities.  The primary objective of this survey is to assess the degree 

of instructor utilization of effective instructional elements in a 

calculated educational structure for individuals with specific learning 

disabilities enrolled in high and low achieving North Carolina 

technology education programs.  
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Instrument Development  

 The instrument was developed through the compilation of 

effective instructional elements identified by Ellis and Worthington 

(1994).  Directions for the survey were written, the elements of 

instruction were assigned numbers, a Likert Scale was set for each of 

the 48 instructional elements, and the researcher set an additional 

elements response box.  An experienced special educator with an 

undergraduate degree in Generic Special Education, a Master’s degree 

in Mental Retardation with a focus on Transition, and experience in 

various teaching placements including Learning Disabled Self-

Contained was identified.  The special educator assisted in wording 

and clustering of instructional elements to ensure clarity when 

administered to the groups of special educators.  The special educator 

suggested that the elements of instruction survey be grouped to 

simplify the instrument for the respondents.  The researcher proposed 

the ten categories identified by Ellis and Worthington (1994): 

engagement time, success rate, content coverage/opportunity to learn, 

group for instruction, scaffolded instruction, address forms of 

knowledge, activate and organize knowledge, teach strategically, make 

instruction, and teach sameness in the curriculum. The special educator 
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suggested the categories be simplified by grouping them into more 

inclusive clusters.  Collaboratively, the researcher and the special 

educator classified the elements into four categories: Instructor 

Behaviors in Class, Methods of Classroom Instruction, 

Assessment/Evaluation, and Classroom Environment.   

In addition, an expert in special education was consulted.  The 

expert has classroom experience with students having behavior, 

learning, and emotional disabilities.  The expert has a Doctorate in 

Emotional and Behavioral Disorders.  The purpose of the additional 

reviewer was to identify potential content-based inconsistencies.   

An experienced researcher with a Doctorate in Technology 

Education reviewed the instrument before administering to the group 

of special education teachers.  This final review was to identify flaws in 

research design and structure of the instrument.   

A comprehensive list of high schools in Wake County was 

gathered from the North Carolina Department of Public Instruction 

website.  Each high school was assigned a number.  The random 

selection operation on a scientific calculator was used to identify six 

Wake County high schools to contact.  Letters to principals were 

emailed as attachments to six high schools in Wake County requesting 

permission to invite his or her special education teachers to participate 
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in an educational research survey (Appendix A).  Of the six Wake 

County high schools contacted, two granted the researcher permission 

for their special education faculty to be invited to participate in the 

survey, two did not grant the researcher permission to invite their 

special education faculty to participate in a research survey, and two 

schools failed to respond.  A second letter to the principals was emailed 

as an attachment to the two non-respondents.  On follow-up one school 

consented to have their special education faculty invited to participate 

in the educational research survey, and the other school failed to 

respond.  A second follow-up email was sent with the letter to the 

principal as an attachment to the remaining non-respondent.  The 

school failed to respond to the permission request.   

The three Wake County high schools granting permission for the 

researcher to contact were sent research selection letters, demographics 

surveys, and Effective Instructional Elements Special Educator surveys 

addressed to their special education department heads in an email 

attachment with a note requesting cooperation in the research effort 

(Appendix B, Appendix C, and Appendix D).   All three department 

heads responded that they would request special education faculty 

cooperation.  There were a total of 45 in-service special educator 

respondents from the three Wake County high schools. 
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The participants were prompted to respond in the form of a 

Likert Scale.   The Likert Scale provided response levels for each 

element of instruction that best matches the degree of special educator 

perception for that element pertaining to its benefit/effectiveness in 

their classroom when considering students with specific learning 

disabilities. At the end of the Effective Instructional Elements Special 

Educator Survey, there was space provided to add any additional 

classroom elements that the participant found beneficial/effective in 

their classroom. 

As shown in Appendix E, the special educator participants were 

predominately female.  Of the 45 participants, 37 were female and 8 

were male.  The highest frequency age range of the participants was 36-

40 (12), followed by 26-30 (9), 31-35 (8), 46-50 (6), 20-25 (3), 51-55 (3), 

and 56+ (3).  The highest frequency range of years of experience as a 

special education teacher was 1-5 (17), followed by 6-10 (13), 16-20 (5), 

26-30 (3), 31+ (3), 11-15 (2), and 21-25 (0).  The highest frequency range 

of years of experience as a high school special education teacher was 1-

5 (26), followed by 16-20 (7), 11-15 (6), 6-10 (5), 21-25 (1), 26-30 (0), and 

31+ (0).   

The highest frequency of advanced degree for the special 

educator participants was Master of Education (27) followed by none 
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(14), Master of Science (4), Educational Doctorate (0), and Doctor of 

Philosophy (0).  The highest frequency of the special educators was not 

Nationally Board Certified (41) along with four special educators with 

National Board Certification.  The highest frequency of the special 

educators was single (25) while 20 were married.  The highest 

frequency of special educators did not have children (29), followed by 

five respondents with two children, four with one child, and three with 

four or more children.  The highest frequency of professional 

developments attended within the past twelve months was fifteen 

respondents with four or more, followed by ten respondents each with 

two or three professional developments attended, six with one 

professional development attended, and four respondents not 

attending a professional development within the past twelve months.  

The highest frequency of school-related extracurricular activities in 

which the respondents participated was twenty not participating in 

extracurricular activity, followed by nine participating in “other” 

activities, seven participating in coaching, six serving as student 

organization advisors, and zero serving as class advisor (Appendix E).       

Collectively, the special educator participant results on the 

Effective Instructional Elements Special Educator Survey ( results in 

Appendix F) indicated that the mean response range was from 4.11 
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(element 22, the lowest of all elements) to 4.73 (element seven, the 

highest of all elements).  The mean indicates an average of responses of 

participants on the survey.  The variance of the special educator 

responses gives a sense of how closely the distribution of responses is 

around the element average.  The variance range for the elements 

varies from 0.2 (element seven) to 0.75 (element one). The smaller the 

calculated variance, the closer the individual responses are to the mean.  

The standard deviation of the special educator responses provides 

information that indicates where the dispersion of responses falls given 

a standard average for each element.  The element standard deviations 

range from 0.44 (element seven) to 0.86 (element one).  Standard 

deviations smaller than one indicate a narrow dispersion of response 

data (Appendix F).   

The analyses indicate low rates of variability and narrow 

dispersion within response elements for all 48 elements of instruction.  

The in-service special educators reported no major inconsistencies with 

the elements of instruction survey and classroom practice; neither did 

the participants indicate any supplemental elements of instruction that 

are found beneficial/effective. 

A factor analysis was conducted to assist in identifying common 

constructs underlying the set of measures.  The purpose of this 
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procedure was to find the most concise list of effective elements of 

instruction that are representative of the data collected.  Factor analysis 

is a multivariate statistical method that is commonly used for three 

major purposes:  1) revealing patterns and interrelationships among 

variables, 2) detecting clusters of variables, and 3) variable reduction 

(Agresti and Finlay, 1997).  A correlation matrix was constructed to 

identify elements that are highly associated.  Next, eigenvalues were 

computed (Table 2).  An eigenvalue is a numerical index that indicates 

the relative strength of each derived factor (Sheskin, 2004).    The factors 

with eigenvalues greater than one were retained by rule of the Kaiser 

Criterion (Hair, Anderson, Tatham, and Black, 1998).  The Kaiser 

Criterion indicates that “factors with eigenvalues less than one will 

represent error factors whose contribution in explaining the overall 

variability in the data is minimal” (Sheskin, 2004, pp. 1020).  The factor 

extraction was confirmed with Cattell’s Scree-Test (Figure 1), a line 

graph of eigenvalues developed to determine the point where the 

eigenvalues level horizontally (Cattell, 1966).     

An orthogonal rotation was conducted to identify interpretable 

factors.  The goal of the orthogonal rotation is to obtain a clear pattern 

of loadings given the retained factors from the eigenvalues and Scree-

Test.  The Varimax method was used to complete the orthogonal 
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rotation.    The two-factor solution was found to provide the best fit to 

the data consistent with the Kaiser Criterion for eigenvalues and Scree-

Test.  Appendix G illustrates the rotated factor pattern with the first 

factor marked by high loadings on instructor behavior items and the 

second factor marked by high loadings on methods of instruction items. 

It was concluded that effective instruction, as measured by the Effective 

Instructional Element Special Educator survey, included two aspects.  

The factor analysis resulted in 38 remaining effective elements of 

instruction within two construct groups of variable classifications: 1) 

Instructor Behaviors in Class and 2) Methods of Classroom Instruction.   
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Table 2.  Eigenvalues and explained scale variance 
 

Factor Eigenvalue Variance (%) 
Cumulative 
Variance (%) 

 
 
1 3.73 33.50 37.60 
 
 
2 2.75 39.30 43.80 
 
 
3 0.56 8.90 99.40 

 
 
4 
 

0.71 
 

9.30 
 

98.60 
 

* Factor 1 = Instructor Behaviors in Class, Factor 2 = Methods of Classroom 
Instruction, Factor 3 = Assessment/Evaluation, Factor 4 = Classroom Environment 
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Figure 1. Scree-Test (Plot of Eigenvalues) 
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Survey Instrumentation 

A survey instrument was developed by the researcher based on 

the ten Effective Teaching Principles researched and proposed by Ellis 

and Worthington (1994).  An Effective Instructional Elements 

Technology Educator survey was formulated from these consolidated 

elements of instruction utilizing a Likert Scale answer prompt 

(Appendix K).  The consolidated elements of instruction have been 

adapted to assess levels of implementation in technology education 

programs for further investigation of effective classroom and 

instructional elements. The Effective Instructional Elements Technology 

Educator Survey is composed of 38 classroom elements grouped into 

two categories based on a factor analysis conducted from the Effective 

Instructional Elements Special Educator Survey results.  The Likert 

Scale provided response levels for each element of instruction that best 

match the degree of technology educator utilization for each element 

when considering students with specific learning disabilities.  

Elements that indicate teacher perception of “strongly disagree”, 

“disagree”, or “agree nor disagree” are considered elements that are 

not utilized in that participant’s technology education program.  

Elements that indicate teacher perception of “agree” or “strongly 

agree” are considered as being utilized in the participant’s technology 
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education program.  This survey has been used to assess the degree of 

instructor utilization of effective instructional elements in technology 

education programs in the state of North Carolina identified with high 

achievement and low achievement on a statewide vocational 

proficiency test. 

An additional survey was developed to assemble research 

demographics of the technology educators identified as in-service 

technology education teachers in the state of North Carolina with high 

achieving and low achieving programs based on the end-of-course 

VoCATS assessment for students with specific learning disabilities 

(Appendix J).  The demographics survey information collected was 

composed of categorical response options: 

- gender 

- age 

- number of years as a technology educator 

- advanced degree 

- National Board Certification 

- Special Education Certification 

- approximate number of students with specific learning 

disabilities taught in career 

- professional developments attended in past 12 months 
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- school-related extracurricular activity 

- school socioeconomic status 

 The Effective Instructional Elements Technology Educator 

survey instrument used in this study had not been employed in 

previous studies.  Consequently, limitations were placed on the validity 

of this instrument.  To establish face validity, a thorough literature 

review was conducted pertaining to instructor classroom practices for 

students with disabilities, effective methods of instruction for students 

with disabilities, assessment and evaluation of students with 

disabilities, and classroom environments conducive to learning for 

students with disabilities. In addition, the researcher conducted a study 

composed of 45 in-service special educators.  The purpose of the study 

was to refine and supplement the identified elements of instruction.  

The in-service special educators reported no inconsistencies with the 

elements of instruction survey and classroom practice; neither did the 

participants indicate any supplemental elements of instruction that are 

found beneficial/effective.  A factor analysis based on the 45 in-service 

special educator respondents was then conducted to identify common 

constructs.  A factor analysis was conducted to assist in identifying 

common constructs underlying the set of measures.  The procedure 



 64

enabled the researcher to find the most concise list of effective elements 

of instruction representative of the data collected.     

 

Data Collection 

 Standard investigative procedures for conducting survey-based 

research were followed.  Phillips (1986) identifies standard 

questionnaire research as having four major components: A cover 

letter, a method of return, participant reminders, and researcher 

resolution.  The cover letter is to be abbreviated but appropriately 

express the magnitude of the study.  A viable and easily transferable 

method of return is essential in collecting a usable number of responses.  

Participant reminders are in place to underscore the significance of 

respondent input.  Researcher resolution is an important aspect in 

survey research in that persistence produces a larger degree of 

respondent numbers.  The process of disseminating the demographics 

and Effective Instructional Elements Technology Educator survey to the 

high and low achieving programs participants was much the same.   

High and low achieving North Carolina high school technology 

education programs were identified through the North Carolina 

Department of Public Instruction database based on VoCATs 

achievement for students with specific learning disabilities.  High 
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achieving and low achieving technology education programs for 

students with specific learning disabilities were identified based on 

definitions of the study.  As indicated by the Career and Technical 

Education VoCATS performance database, there are 194 high school 

technology education programs in the state of North Carolina.  Twenty-

two of those programs have less than five students identified as having 

specific learning disabilities.  These programs were not included in the 

program selection procedure.  The highest achieving 30 percent and the 

lowest achieving 30 percent were then selected from the remaining 172 

programs.  This resulted in 51 programs being identified as high 

achieving and 51 programs being identified as low achieving.  The 

North Carolina technology education programs identified were mailed 

personally addressed envelopes with research selection letters, 

Effective Instructional Elements Technology Educator surveys, 

demographics surveys, and researcher addressed and stamped 

envelopes enclosed.  

In the Effective Instructional Elements Technology Educator 

survey instrument, the participants were prompted to respond in the 

form of a Likert Scale.  The Likert Scale provided response levels for 

each element of instruction that best matches the degree of technology 

educator utilization for that element when considering students with 
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specific learning disabilities. Elements that indicate teacher perception 

of “strongly disagree”, “disagree”, or “agree nor disagree” are 

considered elements that are not utilized in that participant’s 

technology education program.  Elements that indicate teacher 

perception of “agree” or “strongly agree” are considered as being 

utilized in the participant’s technology education program.   

 

Data Analysis 

 The researcher examined the data utilizing numerous methods 

of data presentation and statistical analyses: 

1. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report 

demographic information about study participants. 

2. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report 

school socioeconomic status to assist in testing for spurious 

associations. 

3. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report the 

ten most utilized effective elements of instruction. 
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4. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report the 

ten least utilized effective elements of instruction. 

5. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report the 

difference between the medians of the two sets of data 

utilizing the nonparametric Kruskal-Wallis Test. 

6. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report the 

test statistics of the two groups utilizing the nonparametric 

Kruskal-Wallis Test. 

7. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to report the 

critical values of the two groups utilizing the nonparametric 

Kruskal-Wallis Test. 

8. The researcher conducted analyses of the data collected from 

high and low achieving program respondents to determine if 

the two groups are significantly different utilizing the 

nonparametric Kruskal-Wallis Test. 
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The Kruskal-Wallis Test ranks the response elements from 

lowest to highest in the two designated samples (Hinkle, Wiersma, and 

Jurs, 1979).  This test is an alternative to the One-Way Analysis of 

Variance, when the measurement scale assumption is not met. This, like 

many non-parametric tests, uses the ranks of the data rather than their 

raw values to calculate the statistic.  For this study the Effective 

Instructional Elements Technology Educator survey data is ranked.  

Hinkle, Wiersma, and Jurs (1979) also indicate that in the 

Kruskal-Wallis Test the calculation of the test statistic (H statistic) 

considers the central tendency of the responses and the total 

distribution of the responses for both groups.  The sampling 

distribution for the H statistic is used to test the null hypothesis against 

the alterative directional hypothesis.  The calculated values for the H 

statistic are evaluated in comparison to the critical values to determine 

if the null hypothesis is rejected or if there is evidence that fails to reject 

the claim.  If the value of the H statistic is less than the critical value the 

null hypothesis is not rejected; if the value of the H statistic is greater 

than the critical value the null hypothesis is rejected.    
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Chapter Four: Presentation and Discussion of Data 

 The findings of the study were structured for the purposes of 

determining the degree of instructor utilization of effective 

instructional elements in classroom environments for individuals with 

specific learning disabilities enrolled in high and low achieving North 

Carolina technology education programs. Respondents to the study 

completed a Technology Educator Demographics survey.  The survey 

asked about their gender, age, number of years as a technology 

educator, number of years as a high school technology educator, if they 

have an advanced degree, if they are Nationally Board Certified, if they 

have a certification in special education, the approximate number of 

students with learning disabilities they have taught in their careers, the 

number of professional developments they have attended in the past 12 

months, their involvement in school-related extracurricular activities, 

and the wealth status of their school. 

 Respondents also completed an Effective Instructional Element 

Technology Educator survey.   The survey was composed of 38 

effective elements of instruction to which the participants responded in 

the form of a Likert Scale.  The Likert Scale provided response levels for 

each element of instruction. The respondents were instructed to select 
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the level that best matched the degree of their utilization for that 

element when considering students with specific learning disabilities.  

 High and low achieving North Carolina high school technology 

education programs were identified through the North Carolina 

Department of Public Instruction database based on VoCATs 

achievement by students with specific learning disabilities.  High 

achieving and low achieving technology education programs for 

students with specific learning disabilities were identified based on 

definitions of the study. As indicated by the Career and Technical 

Education VoCATS performance database, there are 194 high school 

technology education programs in the state of North Carolina.  Twenty-

two of those programs have less than five students identified as having 

specific learning disabilities.  These programs were removed from the 

program selection procedure.  The highest achieving 30 percent and the 

lowest achieving 30 percent were then selected from the remaining 172 

programs.  This resulted in 51 programs being identified as high 

achieving and 51 programs being identified as low achieving.  A 

recipient for eight of the programs could not be identified via their 

school websites, their school front offices, their school’s CTE 

department, or the North Carolina Department of Public Instruction.  

Two of the mailings were returned for insufficient addresses, resulting 
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in a total of 92 successfully mailed surveys (44 low achieving schools 

and 48 high achieving schools).  Data were obtained from 66 (71.7 

percent) of the 92 identified low achieving and high achieving schools.  

The total percentage of returns exceeded the 70 percent rule-of-thumb 

necessary to validate the conclusions (Gay, 1987).   

Four null hypotheses were proposed concerning classroom 

elements, VoCATS achievement, and other potential influential 

variables.    

  Hypothesis 1:  None of the 38 effective instructional elements are 

utilized in North Carolina technology education programs with high 

achievement on VoCATS by students with specific learning disabilities. 

Hypothesis 2:  None of the 38 effective instructional elements are 

utilized in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning disabilities. 

Hypothesis 3:  There are no utilized effective instructional elements 

in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning disabilities 

that differ from the utilized classroom elements in North Carolina 

technology education programs with high achievement on VoCATS by 

students with specific learning disabilities. 
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Hypothesis 4:  There are no professionally associated variables 

present in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning disabilities 

and North Carolina technology education programs with high 

achievement on VoCATS by students with specific learning disabilities 

that differ. 

 

Demographic Variables 

 Demographic variables provide descriptive information about 

the high school technology education teachers in this study.  This 

information is useful in identifying trends and differences that assist in 

data analysis to evaluate Hypothesis 4.  Each demographical variable 

tested Hypothesis 4 using the chi square non-parametric test of 

statistical significance with a pre-determined alpha level of .025.  Where 

the hypothesis was rejected a measure of association was derived and 

interpreted as a Pearson r.  The Pearson r measures the shared variance 

in respondent data accounted for by the relationship detected in the chi 

square test of significance.   

The gender of the 66 respondents is shown in Table 3 broken 

down by low achieving and high achieving programs.  All of the low 

achieving program respondents were male and 59 percent of the high 
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achieving program respondents were male while 41 percent were 

female.      

Table 3. Gender of respondents 

 
Program Male n(%) Female n(%) 

 
Low Achieving 22(100) 0(0) 

   
 

High Achieving 26(59) 18(41) 

 

 The chi square test of statistical significance for gender of the 

respondents is shown in Table 4.  Based on the statistical computation 

Hypothesis 4 is rejected.  There is evidence to support that the high 

achieving technology education program respondent group and the 

low achieving technology education program respondent group 

significantly differ concerning gender.  Based on the Pearson r measure 

in Table 4, approximately 19 percent of the shared difference between 

respondent groups is explained by gender.    

Table 4. Gender of respondents chi square 

 
Gender Chi Square 

 
X2 = 12.375 
 
p-value = .000435 
 
df = 1 
 
r2= .1874 
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 The ages of the respondents are shown in Table 5.  In the low 

achieving program group there were no respondents ages 20-25, nine 

percent were 26-30, no respondents 31-35 or 36-40, 27 percent were 41-

45, nine percent were 46-50, 46 percent were 51-55, and nine percent 

were age 56 or older.  In the high achieving group there were no 

respondents ages 20-25 or 26-30.  Nine percent were ages 31-35, 14 

percent were 36-40, 18 percent were 41-45, 18 percent were 46-50, 27 

percent were 51-55, and 14 percent were age 56 or older.     

Table 5. Ages of respondents 

 
 

Age 
26-30 
n(%) 

31-35 
n(%) 

36-40 
n(%) 

41-45 
n(%) 

46-50 
n(%) 

51-55 
n(%) 

56+ 
n(%) 

 
Low 

Achieving 2(9) 0(0) 0(0) 6(27) 2(9) 10(46) 2(9) 
 
        

High 
Achieving 0(0) 4(9) 6(14) 8(18) 8(18) 12(27) 6(14) 

 

 The chi square test of statistical significance for age of the 

respondents is shown in Table 6.  Based on the statistical computation 

Hypothesis 4 cannot be rejected.  There is no evidence to support that 

the high achieving technology education program respondent group 

and the low achieving technology education program respondent 

group significantly differ concerning age. 
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Table 6. Age of respondents chi square 

 
Age Chi Square 

 
X2 = 13.212 
 
p-value = 0.03977 
 
df = 6 

 

 Table 7 illustrates the frequency of ranges for respondents’ 

number of years as a technology educator.  Eight percent of low 

achieving program respondents have taught in technology education 1-

5 years, no respondents have 6-10 years experience, nine percent have 

11-15 years experience, no respondents have 16-20 years experience, 46 

percent have 21-25 years experience, nine percent have 26-30 years 

experience, and no respondents have 31 or more years experience.  

Twenty-seven percent of high achieving respondents have 1-5 years 

experience in technology education, ten percent have 6-10 years 

experience, 23 percent have 11-15 years experience, nine percent have 

16-20 years experience, nine percent have 21-25 years experience, four 

and one-half percent have 26-30 years experience, and four and one-

half  percent have 31 or more years of experience.  
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Table 7. Years as a technology educator 

 
Years 
TED 

1-5    
n(%) 

6-10  
n(%) 

11-15 
n(%) 

16-20 
n(%) 

21-25 
n(%) 

26-30 
n(%) 

31+  
n(%) 

 
Low 

Achieving 8(36) 0(0) 2(9) 0(0) 10(46) 2(9) 0(0) 
 
        

High 
Achieving 12(27) 10(23) 10(23) 4(9) 4(9) 2(4.5) 2(4.5) 
 

 The chi square test of statistical significance for years as a 

technology educator is shown in Table 8.  Based on the statistical 

computation Hypothesis 4 is rejected.  There is evidence to support that 

the high achieving technology education program respondent group 

and the low achieving technology education program respondent 

group significantly differ concerning years serving as technology 

educators.  Based on the Pearson r measure in Table 8, approximately 

30 percent of the shared difference between respondent groups is 

explained by years of experience as a technology educator.    
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Table 8. Years as a technology educator chi square 

 
Years In TED Chi Square 

 
X2 = 19.54 
 
p-value = .00338 
 
df = 6 
 
r2= .2959 

 

 Table 9 summarizes the number of years the respondents have 

served as high school technology educators.  Ten percent of the low 

achieving program respondents have 1-5 years experience, no 

respondents have 6-10 years experience, nine percent have 11-15 years 

experience, nine percent have 16-20 years experience, 36 percent have 

26-30 years experience, and no respondents have 26-30  or 31 or more 

years of experience.  Twenty-seven percent of the high achieving 

program respondents have 1-5 years high school technology education 

experience, 32 percent have 6-10 years experience, 14 percent have 11-

15 years experience, nine percent have 16-20 years experience, 14 

percent have 21-25 years experience, four percent have 26-30 years 

experience, and no respondents have 31 or more years experience    
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Table 9. Years as a high school technology educator 

 
Years HS 

TED 
1-5    
n(%) 

6-10  
n(%) 

11-15 
n(%) 

16-20 
n(%) 

21-25 
n(%) 

26-30 
n(%) 

 
Low 

Achieving 10(46) 0(0) 2(9) 2(9) 8(36) 0(0) 
 
       

High 
Achieving 12(27) 14(32) 6(14) 4(9) 6(14) 2(4) 

 
 The chi square test of statistical significance for years as a high 

school technology educator is shown in Table 10.  Based on the 

statistical computation Hypothesis 4 is rejected.  There is evidence to 

support that the high achieving technology education program 

respondent group and the low achieving technology education 

program respondent group significantly differ concerning years 

serving as high school technology educators.  Based on the Pearson r 

measure in Table 10, approximately 20 percent of the shared difference 

between respondent groups is explained by years of experience as a 

high school technology educator.    

 
 
 
 
 
 
 
 
 
 



 79

Table 10. Years as a high school technology educator chi square  

 
Years In HS TED Chi Square 

 
X2 = 13.28 
 
p-value = .0209 
 
df = 5 
 
r2= .2011 

 
The advanced degrees of the 66 respondents are shown in Table 

11 broken down by low achieving and high achieving programs.  Fifty-

five percent of the low achieving program respondents have no 

advanced degree, 18 percent have a Master of Science, 27 percent have 

a Master of Education, and no respondents have a Doctor of Education 

or a Doctor of Philosophy degree.   Thirty-six percent of the high 

achieving program respondents have no advanced degree, 41 percent 

have a Master of Science, 23 percent have a Master of Education, and no 

respondents have a Doctor of Education or a Doctor of Philosophy 

degree.  
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Table 11. Advanced degree 

 
Advanced 
Degree 

none 
n(%) 

MS 
n(%) 

MEd 
n(%) 

 
Low 

Achieving 12(55) 4(18) 6(27) 
 
    

High 
Achieving 16(36) 18(41) 10(23) 

   

The chi square test of statistical significance for advanced degree 

is shown in Table 12.  Based on the statistical computation Hypothesis 4 

cannot be rejected.  There is no evidence to support that the high 

achieving technology education program respondent group and the 

low achieving technology education program respondent group 

significantly differ concerning advanced degree. 

  
Table 12. Advanced degree chi square  

 
Advanced Degree Chi Square 

 
X2 = 3.54 
 
p-value = 0.17 
 
df = 2 

 

 Table 13 illustrates the frequency and percentage of National 

Board Certification for respondents broken down by low achieving 

programs and high achieving programs.  Nine percent of the low 
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achieving program respondents are National Board Certified and 27 

percent of the high achieving program respondents are National Board 

Certified.    

Table 13. National Board Certification 

 
National Board 
Certification 

yes 
n(%) 

no           
n(%) 

 
Low Achieving 2(9) 20(91) 

 
   

High Achieving 12(27) 32(73) 

 

The chi square test of statistical significance for National Board 

Certification is shown in Table 14.  Based on the statistical computation 

Hypothesis 4 cannot be rejected.  There is no evidence to support that 

the high achieving technology education program respondent group 

and the low achieving technology education program respondent 

group significantly differ concerning National Board Certification. 

Table 14. National Board Certification chi square  

 
National Board Certification Chi Square 

 
X2 = 2.901 
 
p-value = 0.88 
 
df = 1 
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Table 15 summarizes the respondents’ certification in special 

education.  There are no respondents that are certified in special 

education for low achieving programs.  There is one high achieving 

program respondent with special education certification.   

 
Table 15. Special education certification 

 
Special Education 

Certification 
yes      
n(%) 

no                  
n(%) 

 
Low Achieving 0(0) 22(100) 

 
   

High Achieving 1(2) 43(98) 

 

The chi square test of statistical significance for special education 

certification is shown in Table 16.  Based on the statistical computation 

Hypothesis 4 cannot be rejected.  There is no evidence to support that 

the high achieving technology education program respondent group 

and the low achieving technology education program respondent 

group significantly differ concerning special education certification. 

 
Table 16. Special education certification chi square 

 
Special Education Certification Chi Square 

 
X2 = .50769 
 
p-value = 0.476 
 
df = 1 
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 Table 17 summarizes the approximate number of students with 

specific learning disabilities taught in the respondents’ careers.  Nine 

percent of low achieving program respondents have taught 0-10 

students with specific learning disabilities, 36 have taught 11-20 

students, no respondents have taught 21-30 students, nine percent have 

taught 31-40 students, and 46 percent have taught 50 or more students 

with specific learning disabilities.  Fourteen percent of high achieving 

respondents have taught 0-10 students with specific learning 

disabilities, 14 percent have taught 11-20 students, 27 percent have 

taught 21-30 students, 9 percent have taught 31-40 students, and 36 

percent have taught 50 or more students with specific learning 

disabilities.  

Table 17. Students with specific learning disabilities taught in career 

 
 

Students with LD 
0-10 
n(%) 

11-20 
n(%) 

21-30 
n(%) 

31-40 
n(%) 

50+ 
n(%) 

 
Low Achieving 2(9) 8(36) 0(0) 2(9) 10(46) 

 
      

High Achieving 6(14) 6(14) 12(27) 4(9) 16(36) 

    

The chi square test of statistical significance for students with 

specific learning disabilities taught in the respondents’ careers is shown 

in Table 18.  Based on the statistical computation Hypothesis 4 cannot 

be rejected.  There is no evidence to support that the high achieving 
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technology education program respondent group and the low 

achieving technology education program respondent group 

significantly differ concerning the number of students with specific 

learning disabilities they have taught in their careers. 

Table 18. Students with specific learning disabilities chi square  

 
Students with LD Chi Square 

 
X2 = 10.1291 
 
p-value = .0383 
 
df = 4 

 

Table 19 illustrates the number of professional development 

activities attended in the past 12 months by the respondents.  There 

were no low achieving program respondents who did not attend 

professional developments within the past year, 9 percent attended 

one, 18 percent attended two, 18 percent attended three, and 46 percent 

attended four or more.  Two low achieving program respondents did 

not complete this item.   Four and one-half percent of high achieving 

program respondents did not attend a professional development within 

the past year, 9 percent attended one, 4 1/2 percent attended two, 27 

percent attended three, and 55 percent attended four or more.      
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Table 19. Professional development activities 

 
Professional 
Development 

0 
n(%) 

1 
n(%) 

2 
n(%) 

3 
n(%) 

4+ 
n(%) 

 
Low Achieving 0(0) 2(9) 4(18) 4(18) 10(46) 

 
      

High Achieving 2(4.5) 4(9) 2(4.5) 12(27) 24(55) 

 

The chi square test of statistical significance for professional 

development activities attended in the past 12 months is shown in 

Table 20.  Based on the statistical computation Hypothesis 4 cannot be 

rejected.  There is no evidence to support that the high achieving 

technology education program respondent group and the low 

achieving technology education program respondent group 

significantly differ concerning the number of professional development 

activities attended in the past 12 months. 

Table 20. Professional development activities chi square 

 
Professional Development Chi Square 

 
X2 = 4.7686 
 
p-value = .31187 
 
df = 4 

 

  Table 21 is a categorical breakdown of respondent school-related 

extracurricular activities.  Twenty-seven percent of low achieving 
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program respondents are not involved in school-related extracurricular 

activities, nine percent are involved in coaching, no low achieving 

program respondents are class advisors, 37 percent are student 

organization advisors, and 27 percent are involved in school-related 

extracurricular activity that is not specified.  Eighteen percent of high 

achieving program respondents are not involved in school-related 

extracurricular activity, 9 percent are involved in coaching, 23 percent 

are class advisors, 36 percent are student organization advisors, and 9 

percent are involved in school-related extracurricular activity that is not 

specified.  Two high achieving program respondents did not complete 

this item.    

Table 21. School-related extracurricular activity 

 
Extracurricular 

Activity 
none 
n(%) 

coach 
n(%) 

advisor  
n(%) 

org. advisor 
n(%) 

other 
n(%) 

 
Low Achieving 6(27) 2(9) 0(0) 8(37) 6(27) 

 
      

High Achieving 8(18) 4(9) 10(23) 16(36) 4(9) 

  

The chi square test of statistical significance for school-related 

extracurricular activity is shown in Table 22.  Based on the statistical 

computation Hypothesis 4 cannot be rejected.  There is no evidence to 

support that the high achieving technology education program 

respondent group and the low achieving technology education 
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program respondent group significantly differ concerning school-

related extracurricular activity. 

Table 22.   School-related extracurricular activity chi square 

 
Extracurricular Activity Chi Square 

 
X2 = 8.6098 
 
p-value = .0716 
 
df = 4 

 

 Table 23 identifies if program respondents’ schools are classified 

as low wealth.  Forty-five percent of the low achievement program 

respondents’ schools are classified as low wealth and 36 percent of the 

high achievement program respondents’ schools are classified as low 

wealth.     

Table 23. Low wealth school classification 

 
 

Low Wealth 
yes      
n(%) 

no         
n(%) 

 
Low Achieving 10(45) 12(55) 

 
   

High Achieving 16(36) 28(64) 

 

The chi square test of statistical significance for low wealth 

school classification is shown in Table 24.  Based on the statistical 

computation Hypothesis 4 cannot be rejected.  There is no evidence to 
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support that the high achieving technology education program 

respondent group and the low achieving technology education 

program respondent group significantly differ concerning low wealth 

school classification. 

Table 24. Low wealth school classification chi square 

 
Low Wealth Chi Square 

 
X2 = .50769 
 
p-value = .4761 
 
df = 1 

 

Effective Instructional Element Utilization 

The major emphasis of the study involves determining 

distinguishable differences in identifiable instructional elements for 

students with specific learning disabilities in high and low achieving 

North Carolina technology education programs.   

Table 25 presents statistical analyses of the respondent’s Effective 

Instructional Element Technology Educator survey results.  The 

Kruskal-Wallis Test, Table 25, was conducted for each of the 38 

effective instructional elements to evaluate Hypothesis 1, Hypothesis 2, 

and Hypothesis 3.  This was accomplished by ranking the data to report 

the ten most utilized effective elements of instruction from high 

achieving program respondents (Table 26), the ten most utilized 
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effective elements of instruction from low achieving program 

respondents (Table 27), the ten least utilized effective elements of 

instruction from high achieving program respondents (Table 28), and 

the ten least utilized effective elements of instruction from low 

achieving program respondents (Table 29).   

Medians were calculated to report differences in overall element 

utilization.  Elements that indicate teacher perception of “strongly 

disagree”, “disagree”, or “agree nor disagree” are considered elements 

that are not utilized in that participant’s technology education program.  

Elements that indicate teacher perception of “agree” or “strongly 

agree” are considered as being utilized in the participant’s technology 

education program.  Element thirty-eight: In-class resource (team 

teaching) was not utilized in high achieving programs.  Elements nine: 

Tangible rewards, thirty-six: Integration of content areas, and thirty-

eight: In-class resource (team teaching) were not utilized in low 

achieving programs.  The Kruskal –Wallis Test was also used to 

determine if there was a significant difference between the low 

achieving programs and high achieving programs for each of the 38 

effective instructional elements.  

In the Kruskal-Wallis Test, the sampling distribution for the H 

statistic was used to test the null hypothesis against the alterative 
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directional hypothesis.  The calculated values for the H statistic were 

evaluated in comparison to the critical values for each element to 

determine if the null hypothesis is to be rejected or if there is evidence 

that fails to reject the claim.  If the value of the H statistic was less than 

the critical value the null hypothesis was not rejected.  The H statistic 

was less than the critical value in element numbers one: Assigned 

seating, two: Adjust assessment for individual, three:  

Engage students in interactive instructional activities, four: 

Provide a mixture of class, group, and individual activity, five: 

Set high expectations, six: Frequent eye contact, seven: Frequent 

friendly interaction, eight: Frequent specific recognition/praise, 

nine: Tangible rewards, ten: Prior assessment of content level, 

eleven: Instructor enjoyment of the content, twelve: Adapt 

instruction for individuals, thirteen: Adjust presentations for 

individual learning styles, fourteen: Adjust questioning for 

individuals, sixteen: Immediate instructor feedback, seventeen: 

Immediate error correction, eighteen: Make expectations known 

(behavioral objectives), nineteen: Limit classroom interruptions 

(non-behavior related), twenty: Reduce administrative tasks 

during class time, twenty-one: Peer tutoring, twenty-two: 

Grouping high achieving student with low achieving student, 
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twenty-three: Individualized student practice, twenty-four: 

Individualized student review, twenty-five: Link material to 

prior knowledge, twenty-six: Begin instruction with questioning 

and review, twenty-seven: Task performance with instructor 

assistance, twenty-eight: Modeling while verbalizing, twenty-

nine: Engage students in activities with physical movement, 

thirty-one: Varied instructional methods of duplicate content, 

thirty-two: Ensure student mastery of content before proceeding, 

thirty-four: Provide real-life examples of content, thirty-five: Use 

advance organizers/mind maps, and thirty-seven: Problem-

solving logs.   

If the value of the H statistic is greater than the critical value the 

null hypothesis was rejected.  The H statistic was greater than the 

critical values in elements fifteen: demonstrate completion of tasks, 

thirty: Sequencing tasks, thirty-three: High interest material within 

content area, and thirty-six: Integration of content areas.  The ten most 

utilized effective elements of instruction from high achieving program 

respondents were elements thirty: Sequencing tasks, thirty-six: 

Integration of content areas, thirty-three: High interest material within 

content area, fourteen: Adjust questioning for individuals, thirteen: 

Adjust presentations for individual learning styles, two: Adjust 
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assessment for individual, ten: Prior assessment of content level, 

twenty-eight: Modeling while verbalizing, one: Assigned seating, and 

twenty-nine: Engage students in activities with physical movement.  

The ten most utilized effective elements of instruction from low 

achieving program respondents were elements fifteen: demonstrate 

completion of tasks, twenty: Reduce administrative tasks during class 

time, five: Set high expectations, three: Engage students in interactive 

instructional activities, four: Provide a mixture of class, group, and 

individual activity, sixteen: Immediate instructor feedback, eighteen: 

Make expectations known (behavioral objectives), nineteen: Limit 

classroom interruptions (non-behavior related), twenty-six: Begin 

instruction with questioning and review, and six: Frequent eye contact. 

The ten least utilized effective elements of instruction from high 

achieving program respondents were elements fifteen: demonstrate 

completion of tasks, twenty: Reduce administrative tasks during class 

time, thirty-eight: In-class resource (team teaching), four: Provide a 

mixture of class, group, and individual activity, three: Engage students 

in interactive instructional activities, thirty-five: use of advance 

organizers/mind maps, sixteen: Immediate instructor feedback, 

eighteen: Make expectations known (behavioral objectives), nineteen: 

Limit classroom interruptions (non-behavior related), and twenty-six: 
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Begin instruction with questioning and review.   The ten least utilized 

effective elements of instruction from low achieving program 

respondents were elements thirty: Sequencing tasks, thirty-eight: In-

class resource (team teaching), thirty-six: Integration of content areas, 

thirty-three: High interest material within content area, fourteen: 

Adjust questioning for individuals, thirteen: Adjust presentations for 

individual learning styles, twenty-nine: Engage students in activities 

with physical movement, two: Adjust assessment for individual, ten: 

Prior assessment of content level, and thirty-seven: Problem-solving 

logs. 
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Table 25.  Effective Instructional Element Technology Educator survey 
results  
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Table 26.  Ten most utilized elements for high achieving programs 

 
Rank Element # 

 
Element Identifier Avg. Rank 

 
1 30 

 
sequencing tasks 37.56818 

 
2 36 

 
integrate content 37.09091 

 
3 33 

 
high interest 36.77273 

 
4 14 

 
adjust question 35.59091 

 
5 13 

 
adjust presentation 35.45454 

 
6 2 

 
adjust assessment 35.13636 

 
7 10 

 
prior assessment 34.75 

 
8 28 

 
model/verbalize 34.61364 

 
9 1 

 
assigned seating 34.5909 

 
10 29 

 
physical movement 34.54546 
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Table 27.  Ten most utilized elements for low achieving programs 

 
Rank Element # 

 
Element Identifier Avg. Rank 

 
1 15 

 
demonstrate tasks 39.86364 

 
2 20 

 
reduce admin. task 38.5 

 
3 5 

 
high expectations 38 

 
4 3 

 
interactive activity 37.5 

 
5 4 

 
class/group activity 37.5 

 
6 16 

 
immediate feedback 36.68182 

 
7 18 

 
behavioral objectives 36.5 

 
8 19 

 
limit interruptions 36 

 
9 26 

 
questioning/review 35.95454 

 
10 6 

 
eye contact 35.72727 
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Table 28.  Ten least utilized elements for high achieving programs 

 
Rank Element # 

 
Element Identifier Avg. Rank 

 
1 15 

 
demonstrate tasks 30.31818 

 
2 20 

 
reduce admin. task 31 

 
3 38 

 
in-class resource 31.25 

 
4 4 

 
class/group activity  31.5 

 
5 3 

 
interactive activity 31.5 

 
6 35 

 
advance organizers 31.84884 

 
7 

 
16 

 
immediate feedback 

 
31.90909 

 
8 18 

 
behavioral objectives 32 

 
9 19 

 
limit interruptions 32.25 

 
10 26 

 
questioning/review 32.27273 
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Table 29.  Ten least utilized elements for low achieving programs 

 
Rank Element # 

 
Element Identifier Avg. Rank 

 
38 30 

 
sequencing tasks 25.36364 

37 36 
 

integrate content 26.31818 

36 33 
 

high interest 26.95455 
 

35 14 
 

adjust question 29.31818 
 

34 13 
 

adjust presentation 29.59091 
 

33 29 
 

physical movement 29.76191 
 

32 2 
 

adjust assessment 30.22727 
 

31 10 
 

prior assessment 31 
 

30 37 
 

problem-solving logs 31.18182 
 

29 28 
 

model/verbalize 31.27273 
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Chapter Five: Conclusions and Recommendations 

Statement of the Problem 

This study was designed to identify the elements of instruction 

in North Carolina technology education programs that support the 

academic achievement of students with specific learning disabilities.  

The primary objective of this study was to assess the degree of 

instructor utilization of effective instructional elements in a classroom 

environment for individuals with specific learning disabilities enrolled 

in high and low achieving North Carolina technology education 

programs. 

Research Questions and Hypotheses 

The major emphasis of the study involves determining 

distinguishable differences in identifiable instructional elements for 

students with specific learning disabilities in high and low achieving 

North Carolina technology education programs.  Four research 

questions paired with four null hypotheses have been proposed 

concerning classroom elements, VoCATS achievement, and other 

potential influential variables.    

Research Question 1: Which of the 38 effective instructional 

elements are utilized in North Carolina technology education programs 
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with high achievement on VoCATS by students with specific learning 

disabilities? 

Hypothesis 1: None of the 38 effective instructional elements are 

utilized in North Carolina technology education programs with high 

achievement on VoCATS by students with specific learning disabilities.  

Elements: one: Assigned seating, two: Adjust assessment for 

individual, three: Engage students in interactive instructional 

activities, four: Provide a mixture of class, group, and individual 

activity, five: Set high expectations, six: Frequent eye contact, 

seven: Frequent friendly interaction, eight: Frequent specific 

recognition/praise, nine: Tangible rewards, ten: Prior 

assessment of content level, eleven: Instructor enjoyment of the 

content, twelve: Adapt instruction for individuals, thirteen: 

Adjust presentations for individual learning styles, fourteen: 

Adjust questioning for individuals, fifteen: demonstrate 

completion of tasks , sixteen: Immediate instructor feedback, 

seventeen: Immediate error correction, eighteen: Make 

expectations known (behavioral objectives), nineteen: Limit 

classroom interruptions (non-behavior related), twenty: Reduce 

administrative tasks during class time, twenty-one: Peer 

tutoring, twenty-two: Grouping high achieving student with low 
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achieving student, twenty-three: Individualized student practice, 

twenty-four: Individualized student review, twenty-five: Link 

material to prior knowledge, twenty-six: Begin instruction with 

questioning and review, twenty-seven: Task performance with 

instructor assistance, twenty-eight: Modeling while verbalizing, 

twenty-nine: Engage students in activities with physical 

movement, thirty: Sequencing tasks, thirty-one: Varied 

instructional methods of duplicate content, thirty-two: Ensure 

student mastery of content before proceeding, thirty-three: High 

interest material within content area, thirty-four: Provide real-

life examples of content, thirty-five: Use advance 

organizers/mind maps, thirty-six: Integration of content areas, 

and thirty-seven: Problem-solving logs are utilized in North 

Carolina technology education programs with high achievement 

on VoCATS by students with specific learning disabilities.   

The ten most utilized effective elements of instruction by high 

achieving program respondents were element numbers thirty: 

Sequencing tasks, thirty-six: Integration of content areas, thirty-three: 

High interest material within content area, fourteen: Adjust questioning 

for individuals, thirteen: Adjust presentations for individual learning 

styles, two: Adjust assessment for individual, ten: Prior assessment of 
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content level, twenty-eight: Modeling while verbalizing, one: Assigned 

seating, and twenty-nine: Engage students in activities with physical 

movement.  This was determined through the evaluation of the Likert 

Scale utilization ratings submitted by the respondents.   

Research Question 2: Which of the 38 effective instructional 

elements are utilized in North Carolina Technology Education 

programs with low achievement on VoCATS by students with specific 

learning disabilities? 

Hypothesis 2: None of the 38 effective instructional elements are 

utilized in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning disabilities.   

Elements one: Assigned seating, two: Adjust assessment for 

individual, three: Engage students in interactive instructional 

activities, four: Provide a mixture of class, group, and individual 

activity, five: Set high expectations, six: Frequent eye contact, seven: 

Frequent friendly interaction, eight: Frequent specific 

recognition/praise, ten: Prior assessment of content level, eleven: 

Instructor enjoyment of the content, twelve: Adapt instruction for 

individuals, thirteen: Adjust presentations for individual learning 

styles, fourteen: Adjust questioning for individuals, fifteen: 

demonstrate completion of tasks , sixteen: Immediate instructor 
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feedback, seventeen: Immediate error correction, eighteen: Make 

expectations known (behavioral objectives), nineteen: Limit 

classroom interruptions (non-behavior related), twenty: Reduce 

administrative tasks during class time, twenty-one: Peer tutoring, 

twenty-two: Grouping high achieving student with low achieving 

student, twenty-three: Individualized student practice, twenty-four: 

Individualized student review, twenty-five: Link material to prior 

knowledge, twenty-six: Begin instruction with questioning and 

review, twenty-seven: Task performance with instructor assistance, 

twenty-eight: Modeling while verbalizing, twenty-nine: Engage 

students in activities with physical movement, thirty: Sequencing 

tasks, thirty-one: Varied instructional methods of duplicate content, 

thirty-two: Ensure student mastery of content before proceeding, 

thirty-three: High interest material within content area, thirty-four: 

Provide real-life examples of content, thirty-five: Use advance 

organizers/mind maps, and thirty-seven: Problem-solving logs are 

utilized in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning 

disabilities.   

The ten most utilized effective elements of instruction used by low 

achieving program respondents were elements fifteen: demonstrate 
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completion of tasks, twenty: Reduce administrative tasks during class 

time, five: Set high expectations, three: Engage students in interactive 

instructional activities, four: Provide a mixture of class, group, and 

individual activity, sixteen: Immediate instructor feedback, eighteen: 

Make expectations known (behavioral objectives), nineteen: Limit 

classroom interruptions (non-behavior related), twenty-six: Begin 

instruction with questioning and review, and six: Frequent eye contact.  

This was also determined through the evaluation of the Likert Scale 

utilization ratings submitted by the respondents. 

Research Question 3: What utilized effective instructional elements 

in North Carolina Technology Education programs with low 

achievement on VoCATS by students with specific learning disabilities 

differ from the utilized classroom elements in North Carolina 

Technology Education programs with high achievement on VoCATS by 

students with specific learning disabilities? 

Hypothesis 3: There are no utilized effective instructional elements in 

North Carolina technology education programs with low achievement 

on VoCATS by students with specific learning disabilities that differ 

from the utilized classroom elements in North Carolina technology 

education programs with high achievement on VoCATS by students 
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with specific learning disabilities.  Utilizing the Kruskal-Wallis Test the 

H statistic was found to be less than the critical value in: 

Elements one: Assigned seating, two: Adjust assessment for 

individual, three: Engage students in interactive instructional 

activities, four: Provide a mixture of class, group, and individual 

activity, five: Set high expectations, six: Frequent eye contact, 

seven: Frequent friendly interaction, eight: Frequent specific 

recognition/praise, nine: Tangible rewards, ten: Prior 

assessment of content level, eleven: Instructor enjoyment of the 

content, twelve: Adapt instruction for individuals, thirteen: 

Adjust presentations for individual learning styles, fourteen: 

Adjust questioning for individuals, sixteen: Immediate instructor 

feedback, seventeen: Immediate error correction, eighteen: Make 

expectations known (behavioral objectives), nineteen: Limit 

classroom interruptions (non-behavior related), twenty: Reduce 

administrative tasks during class time, twenty-one: Peer 

tutoring, twenty-two: Grouping high achieving student with low 

achieving student, twenty-three: Individualized student practice, 

twenty-four: Individualized student review, twenty-five: Link 

material to prior knowledge, twenty-six: Begin instruction with 

questioning and review, twenty-seven: Task performance with 
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instructor assistance, twenty-eight: Modeling while verbalizing, 

twenty-nine: Engage students in activities with physical 

movement, thirty-one: Varied instructional methods of duplicate 

content, thirty-two: Ensure student mastery of content before 

proceeding, thirty-four: Provide real-life examples of content, 

thirty-five: Use advance organizers/mind maps, thirty-seven: 

Problem-solving logs, and thirty-eight: In-class resource team 

teaching (Table 26).   

The H statistic was greater than the critical values in element 

numbers fifteen: demonstrate completion of tasks, thirty: Sequencing 

tasks, thirty-three: High interest material within content area, and 

thirty-six: Integration of content areas (Table 25).  It can be concluded 

that there is a significant difference between low achieving program 

and high achieving program effective instructional element utilization 

for these four elements.  Element fifteen was found to be utilized more 

by low achieving program respondents, exhibiting a significant 

difference between groups.  Elements thirty, thirty-three, and thirty-six 

were found to be utilized more by high achieving program 

respondents, exhibiting a significant difference between groups.  

Therefore, null hypothesis 3 was rejected.   
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Additionally, when comparing the ten most utilized effective 

elements of instruction for high achieving program respondents  and 

the ten least utilized effective elements of instruction for low achieving 

program respondents  a trend is observed.  Eight of the 10 most utilized 

effective elements of instruction for high achieving program 

respondents are present on the ten least utilized effective elements of 

instruction for low achieving program respondents.  

Research Question 4: What professionally associated variables 

(demographic variables) are present in North Carolina Technology 

Education programs with low achievement on VoCATS by students 

with specific learning disabilities and North Carolina Technology 

Education programs with high achievement on VoCATS by students 

with specific learning disabilities? 

Hypothesis 4: There are no professionally associated variables 

present in North Carolina technology education programs with low 

achievement on VoCATS by students with specific learning disabilities 

and North Carolina technology education programs with high 

achievement on VoCATS by students with specific learning disabilities 

that differ.  Based on the chi square non-parametric test of statistical 

significance gender, years as a technology educator, and years as a high 
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school educator are significantly different between the high and low 

achieving program respondent groups. 

  Where the Hypothesis 4 was rejected a measure of association was 

derived and interpreted as a Pearson r.       

Conclusions 

1. The Effective Instructional Element survey data collected from 

high achieving technology education program respondents and 

low achieving technology education respondents indicated that 

the majority of both groups utilize most of the effective 

instructional elements for students with specific learning 

disabilities.  

2. The Effective Instructional Element survey data collected from 

respondents indicated that low achieving program respondents 

utilize “demonstrating the completion of tasks” to students with 

specific learning more than high achieving respondents.  

3. The Effective Instructional Element survey data collected from 

respondents indicated that high achieving program respondents 

utilize “sequencing of tasks” for students with specific learning 

disabilities more than low achieving respondents. 

4. The Effective Instructional Element survey data collected from 

respondents indicated that high achieving program respondents 
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utilize “high interest material within content areas” for students 

with specific learning disabilities more than low achieving 

respondents. 

5. The Effective Instructional Element survey data collected from 

respondents indicated that high achieving program respondents 

utilize the integration of content areas for students with specific 

learning disabilities more than low achieving respondents. 

6. The Effective Instructional Element survey data collected from 

respondents indicated that eight out of the ten most utilized 

effective elements of instruction for high achieving program 

respondents are also among the ten least utilized effective 

elements of instruction for low achieving program respondents.  

7. The Technology Educator Demographics survey data collected 

from respondents indicated a significant difference between high 

and low achieving program respondent groups based on gender, 

years of experience as a technology educator, and years of 

experience as a high school technology educator. 

 

Discussion  

 The majority of low and high achieving program respondents 

indicate utilization of the identified effective instructional elements.  
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These findings exhibit a degree of effective instructional practice within 

technology education programs at varied levels of VoCATS 

achievement.  There were four effective instructional elements that 

significantly differ between low achieving program respondents and 

high achieving program respondents.  The relatively small number of 

significant differences suggests the presence of influential variables 

attributing to VoCATS achievement by students with specific learning 

disabilities that were not evaluated in this study.  However, in cases 

where elements are considered to be utilized, many times they are 

utilized at different degrees provided that eight of the 10 most utilized 

effective elements of instruction for high achieving program 

respondents are present among the ten least utilized effective elements 

of instruction for low achieving program respondents.   The sequencing 

of tasks, integration of content areas, high interest material within the 

content area, adjusting questioning, and adjusting presentation for 

individual learning styles are the five most utilized elements for high 

achieving programs and are the five least utilized elements for low 

achieving programs.  These varying degrees of effective instructional 

element utilization between respondent groups could lead to the 

creation of alternative classroom climates.    
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  The demographic variables for low achieving programs and 

high achieving program respondents uncover gender, years teaching 

technology education, and years teaching high school education as 

statistically significant differences.  These differences provide for the 

possibility that female technology education respondents offer 

unidentified educational elements that are conducive to VoCATS 

achievement for students with specific learning disabilities.  This 

possibility is suggested given that all of the low achieving program 

respondents were male while 41 percent of high achieving program 

respondents were female and the chi square non-parametric test 

highlighted gender as a significant difference between high and low 

achieving program respondent groups.  Years as a technology educator 

and years as a high school technology educator demographical 

differences between high and low achieving program respondents also 

provides that VoCATS achievement for students with specific learning 

disabilities could be enhanced by teachers with greater levels of 

technology education experience.  This possibility is suggested given 

the significant difference between high and low achieving program 

respondent groups based on these demographical variables. 
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Recommendations for Further Research 

 No previous studies were found that examined effective 

instruction pertaining to students with disabilities in technology 

education.  However, studies were found that evaluated instructional 

practices in the general education curriculum, CTE, and in various 

capacities within special education.  Previous studies along with 

findings from this study uncover questions that provide the basis for 

recommendations for further research.    

1. More in-depth research should be done to determine why 

approximately 50 percent of the low achieving programs did not 

respond. 

2. More in-depth research should be done to determine the 

instructional element utilization for the non-responding 

programs. 

3. A follow-up study should be done to determine observed 

effective instructional element utilization for high and low 

achieving programs. 

4. A follow-up qualitative study should be done to determine 

program characteristics that differ between high and low 

achieving programs. 
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5. Further research is needed to investigate achievement predictors 

for students with specific learning disabilities in technology 

education. 

6. Further research is needed to investigate instructional 

differences between female and male technology education 

teachers.  

7. Further research is needed to investigate the teacher preparation 

programs of high and low achieving participants. 
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Date 
 
 
Recipient 
 

I am requesting permission to invite your special education teachers to 
participate in an educational research survey. The purpose of this 
survey is to refine and supplement identified fundamentals of 
instruction through the assistance of an expert panel composed of high 
school in-service special educators.  
 
The attached demographics survey and the elements of instruction 
survey combined should take between 20 and 25 minutes to complete. 
 
Any information that indicates personal identity or school identity will 
not be disclosed.  Data coding and research summations will not reveal 
personal or school identity.   
 
Thank you for your consideration.  This will greatly help me in forming 
an assessment instrument for my doctoral dissertation. 
 
Sincerely yours, 
Jeremy V. Ernst 
Math, Science, and Technology 
Doctoral Research Assistant 
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April 7, 2005 

 
Dear Sir or Madam, 
 
You are invited to participate in an educational research survey. The 
purpose of this survey is to refine and supplement identified 
fundamentals of instruction through the assistance of an expert panel 
composed of in-service special educators.  Jeremy V. Ernst, a doctoral 
student at North Carolina State University, is investigating the topic.  
The attached demographics survey and the elements of instruction 
survey combined should take between 20 and 25 minutes to complete.  
 
Any information that indicates personal identity will not be disclosed.  
Data coding and research summations will not reveal identity.  
Participation in this research survey is voluntary.  Refusal to participate 
in this survey will involve no penalty.  However, participation in this 
survey will benefit special education in the state of North Carolina. 

 
Sincerely yours, 
Jeremy V. Ernst 
Math, Science, and Technology 
Doctoral Research Assistant 
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Special Educator Demographics Survey Frequency Table 

 
Frequency table results for Gender:  

 

 
 
Frequency table results for Age: 

 

 
 
Frequency table results for Yrs. SPED: 

 

 
 
 
 

Gender Frequency Relative Frequency 

M 8 0.17777778 

F 37 0.82222223 

Age Frequency Relative Frequency 

20-25 3 0.06666667 

26-30 9 0.2 

31-35 8 0.17777778 

36-40 12 0.26666668 

41-45 1 0.022222223 

46-50 6 0.13333334 

51-55 3 0.06666667 

56+ 3 0.06666667 

Yrs. SPED Frequency Relative Frequency 

1-5 17 0.37777779 

6-10 13 0.2888889 

11-15 2 0.044444446 

16-20 5 0.11111111 

21-25 5 0.11111111 

26-30 3 0.06666667 
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Frequency table results for Yrs. HS SPED: 

 

 
 

Frequency table results for Adv. Degree: 
 

 
 
Frequency table results for Nat. Brd. Cert.: 

 

 
 
Frequency table results for marital status: 

 

 
 
 
 
 
 
 

Yrs. HS SPED Frequency Relative Frequency 

1-5 26 0.5777778 

6-10 5 0.11111111 

11-15 6 0.13333334 

16-20 7 0.15555556 

21-25 1 0.022222223 

Adv. Degree Frequency Relative Frequency 

none 14 0.31111112 

MS 4 0.08888889 

MEd 27 0.6 

Nat. Board Cert. Frequency Relative Frequency 

yes 4 0.08888889 

no 41 0.9111111 

Marital status Frequency Relative Frequency 

single 25 0.5555556 

married 20 0.44444445 
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Frequency table results for # children: 

 

 
 
Frequency table results for Profess. Dev.: 

 

 
 

Frequency table results for Extracurricular: 
 

 
 
 

 
 
 

# children Frequency Relative Frequency 

0 29 0.64444447 

1 4 0.08888889 

2 5 0.11111111 

3 4 0.08888889 

4 3 0.06666667 

Profess. Dev. Frequency Relative Frequency 

0 4 0.08888889 

1 6 0.13333334 

2 10 0.22222222 

3 10 0.22222222 

4 15 0.33333334 

Extracurricular Frequency Relative Frequency 

none 23 0.51111114 

coach 7 0.15555556 

class advisor 6 0.13333334 

student org. advisor 9 0.2 
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Special Educator Element Statistics 

 

Element Count Sum Mean Variance Std. Dev. Min Median Max 

1 45 193 4.288889 0.75555557 0.869227 2 5 5 

2 45 194 4.311111 0.67373735 0.8208151 2 4 5 

3 44 206 4.681818 0.26849896 0.5181688 3 5 5 

4 45 208 4.727272 0.20295984 0.45051062 4 5 5 

5 45 215 4.673913 0.357971 0.5983068 2 5 5 

6 45 206 4.577778 0.24949495 0.4994947 4 5 5 

7 45 213 4.733333 0.2 0.4472136 4 5 5 

8 45 203 4.511111 0.4828283 0.6948585 2 5 5 

9 45 191 4.244444 0.5979798 0.7732915 2 4 5 

10 45 197 4.377777 0.5585859 0.74738604 2 5 5 

11 45 201 4.466666 0.34545454 0.58775383 3 5 5 

12 45 210 4.565217 0.29565218 0.5437391 3 5 5 

13 45 206 4.577778 0.3858586 0.62117517 3 5 5 

14 45 209 4.644444 0.32525253 0.57030916 3 5 5 

15 45 202 4.488888 0.25555557 0.50552505 4 4 5 

16 45 198 4.304348 0.57198066 0.756294 2 4 5 

17 45 190 4.222222 0.4949495 0.7035265 3 4 5 

18 45 206 4.577778 0.43131313 0.65674436 3 5 5 

19 45 204 4.434782 0.5178744 0.7196349 2 5 5 

20 45 201 4.369565 0.41594204 0.64493567 3 4 5 

21 45 199 4.422222 0.4767677 0.6904836 2 5 5 

22 45 185 4.111111 0.6919192 0.8318168 2 4 5 

23 45 197 4.377777 0.33131313 0.57559806 3 4 5 

24 45 194 4.311111 0.4919192 0.7013695 3 4 5 

25 45 206 4.577778 0.3858586 0.62117517 3 5 5 

26 45 198 4.4 0.38181818 0.6179144 3 4 5 
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Special Educator Element Statistics (cont.) 
Element Count Sum Mean Variance Std. Dev. Min Median Max 

27 45 200 4.347826 0.63188404 0.7949113 1 4 5 

28 45 200 4.444444 0.479798 0.6926745 2 5 5 

29 45 196 4.355555 0.46161616 0.6794234 3 4 5 

30 45 194 4.311111 0.5373737 0.7330578 2 4 5 

31 45 199 4.422222 0.7040404 0.83907115 2 5 5 

32 45 193 4.288889 0.66464645 0.8152585 2 4 5 

33 45 203 4.511111 0.34646463 0.5886125 3 5 5 

34 45 207 4.6 0.33636364 0.57996863 3 5 5 

35 45 198 4.4 0.56363636 0.7507572 3 5 5 

36 45 194 4.311111 0.67373735 0.8208151 1 4 5 

37 45 189 4.2 0.75454545 0.8686458 2 4 5 

38 45 196 4.355555 0.5070707 0.712089 3 4 5 

39 45 193 4.288889 0.43737373 0.6613424 2 4 5 

40 45 201 4.466666 0.3909091 0.6252272 3 5 5 

41 45 197 4.377777 0.37676767 0.61381406 3 4 5 

42 45 204 4.533333 0.3 0.5477226 3 5 5 

43 45 193 4.288889 0.3010101 0.5486439 3 4 5 

44 45 192 4.266667 0.47272727 0.6875517 2 4 5 

45 45 203 4.511111 0.5282828 0.72683066 2 5 5 

46 45 203 4.511111 0.3010101 0.5486439 3 5 5 

47 45 202 4.488888 0.5737374 0.7574545 2 5 5 

48 45 208 4.622222 0.28585857 0.5346574 3 5 5 
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 140

Orthogonally Rotated (Varimax) Two-Factor Solutions 
Variable Factor 1 Factor 2 

assigned seating 0.83 0.17 
adjust assessment for individual 0.76 0.23 

engage students in interactive 
instructional activities 

0.65 0.35 

provide a mixture of class, group, and 
individual activity 

0.94 0.06 

set high expectations 0.81 0.19 

frequent eye contact 0.71 0.29 

frequent friendly interaction 0.69 0.31 

frequent specific recognition/praise 0.76 0.24 

tangible rewards 0.84 0.16 

prior assessment of content level 0.87 0.13 

instructor enjoyment of the content 0.73 0.27 

adapt instruction for individuals 0.96 0.04 

adjust presentations for individual 
learning styles 

0.83 0.17 

adjust questioning for individual 0.69 0.31 

demonstrate completion of tasks 0.54 0.46 

immediate instructor feedback 0.72 0.27 

immediate error correction 0.68 0.32 

make expectations known (behavioral 
objectives) 

0.97 0.03 

limit classroom interruptions (non-
behavior related) 

0.82 0.22 

reduce administrative tasks during class 
time 

0.78 0.22 

peer tutoring 0.25 0.75 
grouping high achieving student with 
low achieving student 

0.1 0.9 

individualized student practice 0.25 0.75 

individualized student review 0.27 0.73 

link material to prior knowledge 0.15 0.85 

begin instruction with questioning and 
review 

-0.04 1.04 

task performance with instructor 
assistance 

0.25 0.75 

modeling while verbalizing 0.32 0.68 
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Orthogonally Rotated (Varimax) Two-Factor Solutions (cont.) 
Variable Factor 1 Factor 2 
engage students in activities with 
physical movement 

0.18 0.82 

sequencing tasks 0.38 0.62 
varied instructional methods of duplicate 
content 

0.24 0.76 

ensure student mastery of content before 
proceeding 

0.27 0.73 

high interest material within content area 0.26 0.74 
provide real-life examples of content 0.34 0.66 
use of advance organizers/mind maps 0.23 0.77 
integration of content areas 0.24 0.76 
problem-solving logs 0.29 0.71 
in-class resource (team teaching) -0.02 1 
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North Carolina State University 

Institutional Review Board for the Use of Human Subjects in Research 
REQUEST FOR ADMINISTRATIVE REVIEW (for exempt studies) 

 
Title of Project: Effective Classroom and Instructional Element Utilization in North 
Carolina Technology Education Programs  for Students with Specific Learning 
Disabilities  
 
Principal Investigator: Jeremy V. Ernst  Department: Math, Science, 
Technology Education 
 
Source of Funding: none 
 
Campus Address (box number): Campus Box 7801 
 
Email: jvernst@ncsu.edu  Phone: 803 422 3324   Fax: 919 515 6892 
 
RANK:    Faculty  

  Student: Undergraduate;  Masters; or   PhD 

  Other (specify): EdD 

 
If rank is not faculty, name of faculty sponsor overseeing the research:  Dr. Richard E. 
Peterson 
Faculty Sponsor email: richard_peterson@ncsu.edu Phone: 919 515 1741        
Fax: 919 515 6892 
 
Principal Investigator’s Statement of Responsibility 
As the principal investigator, my signature testifies that I have read and understood 
the University Policy and Procedures for the Use of Human Subjects in Research. I 
assure the Committee that all procedures performed under this project will be 
conducted exactly as outlined in the Proposal Narrative and that any modification to 
this protocol will be submitted to the Committee in the form of an amendment for its 
approval prior to implementation. 
 
 
 
Signature of Principal Investigator*     Date 
 
Faculty Sponsor’s Statement of Responsibility 
As the faculty sponsor, my signature testifies that I have reviewed this application 
thoroughly and will oversee the research in its entirety.  I hereby acknowledge my 
role as the principal investigator of record. 
 
 
 
Signature of Faculty Sponsor*       Date 
*Studies submitted electronically are considered to be signed via an electronic signature 
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PLEASE COMPLETE AND DELIVER TO: 
Institutional Review Board, Box 7514, NCSU Campus (Leazer Hall Lower Level) 

************************************************************************************** 
For IRB office use only 
 

 Exemption Granted         Not Exempt, full protocol 
necessary     

 
Exempt Under:     b.1   b.2   b.3   b.4   
b.6   
 
 
 
IRB Reviewer        Date 
 
************************************************************************************** 
 
Project Description  Describe your project in the space provided below.   Include 
information on how human subjects will be involved, what the procedure will be, if 
and how identifiers will be collected, and why your study qualifies for exemption 
under one of the categories listed below.  If a survey instrument, interview guides, or 
other documents that will be used in the study are available, attach them to this form. 
 
 A survey was developed by the researcher based on the ten Effective 
Teaching Principles researched and proposed by Edwin S. Ellis and Lou Anne 
Worthington in their article "Research Synthesis on Effective Teaching 
Principles and the Design of Quality Tools for Educators".  An Effective 
Instructional Elements Technology Educator survey was formulated from 
these consolidated elements of instruction utilizing a Likert Scale answer 
prompt.  The consolidated elements of instruction have been adapted to 
assess levels of implementation in technology education programs for further 
investigation of effective classroom and instructional elements. The Effective 
Instructional Elements Technology Educator Survey is composed of 38 
classroom elements grouped into two categories: Instructor Behaviors in Class 
and Methods of Classroom Instruction.  The Likert Scale provided response 
levels for each element of instruction that best matches the degree of 
technology educator utilization for that element when considering students 
with specific learning disabilities.  
 
Elements that indicate teacher perception of “strongly disagree”, “disagree”, 
or “agree nor disagree” are considered elements that are not utilized in that 
participant’s technology education program.  Elements that indicate teacher 
perception of “agree” or “strongly agree” are considered as being utilized in 
the participant’s technology education program.  This survey will be used to 
assess the degree of instructor utilization in technology education programs in 
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the state of North Carolina identified with high achievement and low 
achievement on a statewide vocational proficiency test. 
 
An additional survey was developed to assemble research demographics of 
the technology educators identified as in-service technology education 
teachers in the state of North Carolina with high achieving and low achieving 
programs based on the end-of-course VoCATS assessment for students with 
specific learning disabilities.  The demographics survey information collected 
is composed of categorical response options: 

• gender 
• age 
• number of years as a technology educator 
• advanced degree 
• Nationally Board Certification 
• Special Education Certification 
• approximate number of students with specific learning 

disabilities taught in career 
• professional developments attended in past 12 months 
• school related extracurricular activity 
• school socioeconomic status 

 
This educational research study will involve survey procedures that involve the 
voluntary participation of current secondary technology educators in the state of 
North Carolina.  Any information that indicates participant personal identity will not 
be disclosed.  Data coding and research summations will not reveal participant 
identity.   
 
 
Exemption Category:  (Choose only one of the following that specifically matches the 
characteristics of your study that make this project exempt) 
 

 1. Research conducted in established or commonly accepted educational 
settings, involving normal educational practices, such as (i) research on 
regular and special education instructional strategies, or (ii) research on the 
effectiveness of or the comparison among instructional techniques, curricula, 
or classroom management methods.  

 
 2. Research involving the use of educational tests (cognitive, diagnostic, 

aptitude, achievement), survey procedures, interview procedures or 
observation of public behavior, unless: (i) information obtained is recorded in 
such a manner that human subjects can be identified, directly or through 
identifiers linked to the subjects; and (ii) any disclosure of the human subjects' 
responses outside the research could reasonably place the subjects at risk of 
criminal or civil liability, or be damaging to the subjects' financial standing, 
employability, or reputation.  

 
 3. Research involving the use of educational tests (cognitive, diagnostic, 

aptitude, achievement), survey procedures, interview procedures, or 
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observation of public behavior that is not exempt under paragraph (b)(2) of 
this section, if: (i) the human subjects are elected or appointed public officials 
or candidates for public office; or (ii) federal statute(s) require(s) without 
exception that the confidentiality of the personally identifiable information 
will be maintained throughout the research and thereafter.  

 
 4. Research, involving the collection or study of existing data, documents, 

records, pathological specimens, or diagnostic specimens, if these sources are 
publicly available, or if the information is recorded by the investigator in such 
a manner that subjects cannot be identified, directly or through identifiers 
linked to the subjects.  

 
5.   Not applicable 

 
 6.  Taste and food quality evaluation and consumer acceptance studies, (i) if 

wholesome foods without additives are consumed, or (ii) if a food is 
consumed that contains a food ingredient at or below the level and for a use 
found to be safe, or agricultural chemical or environmental contaminant at or 
below the level found to be safe, by the Food and Drug Administration, or 
approved by the Environmental Protection Agency, or the Food Safety and 
Inspection Service of the U.S. Department of Agriculture. 
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Appendix J 
 

Technology Educator Demographics Survey 
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Appendix K 
 

Effective Instructional Element Technology Educator Survey 
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Dr. Don Brannon 
CTE Planning and Performance Management Consultant 
6353 Mail Service Center 
Raleigh, NC 27699-6353 
 
Dear Dr. Brannon: 
 
I am a doctoral student in the Department of Mathematics, Science and 
Technology Education at North Carolina State University.  I am writing 
you with a permission request to access a portion of the CTE 
performance data from the 2004-2005 school year for my dissertation.   
 
The specific purpose of this request is to identify technology education 
programs in the state of North Carolina that rank in the top 30 percent 
and bottom 30 percent on the end-of-course VoCATS assessment for 
students with specific learning disabilities.  This information will assist 
in participant selection for a research survey that will be used to assess 
the degree of effective instructional element utilization for instructors 
in technology education programs in the state of North Carolina. 
 
I can be contacted at my office (919-513-8531), at my home (803-422-
3324), or by email (jvernst@ncsu.edu).  Thank you for your 
consideration. 
 
 
Sincerely yours, 

 

 
 
Jeremy V. Ernst 
Doctoral Research Assistant 
North Carolina State University 
Dept. of Math, Science, and Technology Ed. 
 
 
 
 
CC: Rhonda Welfare




