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ABSTRACT

This report rveviews origins of communications problems sxisting be-
tween persons who do research and others who shouid use their findings
in solving real-world problems., It is proposed that the true character
of this problem is a serious deficiency in systems for continued educa-
tion of water resources professionals,

& suyrvey was conducted to identify those areas of waler resources
knowledge of greatest interest to practicing professionals in North Carolina.
Over 500 responses were received indicating sericus interest in receiving
information useful for enhancing professional knowledge in this field.

The guestionnaire assaved demand for educational materials in 44 specific
areas, as well as views concerning delivery methods and biographicaf‘data
for the respondents,

Techniques available for this type of activity were surveyed briefly
and evaluated for potential application under conditions prevalent in
MHorth Carclina. It is concluded that at this time special printed materi-
als, taped lectures and slides represent the most practical tools, con-
sidering personnel available for their preparation and facilities to which
most participants would have access. More complex materials, such as
movies, taped television lectures and computer assisted instruction, should
be developed but would have minor application immediately because of limi-
tations in personnel and physical facilities.

Pilot modules based on taped lectures, slides and written materials
were prepared and tested with representative groups cof practicing profes-

sionals fo evaluate their effectiveness. These were weli-received by per-
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sons viewing them, including groups with wide diversity of backgrounds and
interests. It is concluded that this type of presentation can be used ef-
fectively to transfer research findings to water resources engineers and
other practiticners, if assembled into modules which are interasting and

relevant to their problems and needs.
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SUMMARY AND CONCLUSIONS

There is a serious communications cap between persons who do research
in water resources and others who should use their findings in solving
real-world problems. This really is part of a much broader problem ~--

Tack of continued education programs for professionals in this field. Our
current situation strongly indicates need for systems by which professionals
may continue education for professional development bthroughout their entive
careers, without being subject to manv of the constraints inherent in
traditional educational programs.

The overall goal of this project was to evaluate methods for effective
dissemination of water resources research findings to practicing engineers
and other professionals in North Caroiina. The investigation included
three phases. The first was conduct of a survey to pinpoint areas Qf'water
resources knowledge of greatest interest fo practicing professionals in
North Carolina. The second was a review of techniques which might be ap-
propriate for transmitting information to those persons and evaluation of
their utility under conditions prevalent in this State. The third phase
involved preparation and testing of pilot modules with representative
groups of practicing professionais.

Studies conducted during the investigations lead to the following
conciusions:

1. There is serious need for development of improved systems for
continued education in general, and transfer of research
findings in particular, to practicing water resources profes-

sionals,
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10.

Over 500 water resources practitioners in North mmﬁowdﬁ have
indicated serious interest in acguiring new knowledge about

many specific areas of this field.

Extents of respondent interests in 44 specific topics are sum-

marized in this report. Those receiving major attention include:

stream poliution, industrial wastes, laws, reguiations and per-

mits, water quality management, and environmental impact.

Most of the respondents indicated prefarence for studying
alone and periedic attendance at short courses,

Respondents indicated much less interest in attending regular

courses or in obtaining academic credit,

The interested personnel are widely scattered throughout zowﬁ:

»

Carolina, with major concentrations ozww a few metropolitan
areas.

Biographical data indicate wide gﬂ<mxm@w¢nmﬁwom in their aca-
demic qualifications and finterests.

Many of the tools available today for continued education would
have minimum applicability in North Carclina today because of
Timitations in personnel and facilities or necessity for
extensive participant travel.

Modules which include tape cassettes, slides and written materials
prepared for individual or classroom use offer substantial prom-
ise as the first iine of attack on this problem.

Instructional materials prepared for this purpose should include

Tiberal use of modern teaching aids, including instructional

objectives, pre-tests, collateral readings, case histories and
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and post-tests.

users.

g

Basic capability exists 1in Haorth f

these types of modules on & wide variety of topics,

Reactions to the pilot presentations indicate that this type
of approach can be used effectively for transferring research
findings to professionals in the field, 1¥ the information is
assembied in modules which are interesting and relevant to

their problems and needs.
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Systematic efforts should be initiated for transferring ??TarmatWﬁ“
developed in research projecis te practicing professiconals in North
Carcolina.

It is seldom that practiticner interesis
pose and scope of a single research proj

reporting on individual projects, it often will

select topics relevant to their probliams a
needed to satisfy the goals, drawing from s many research projects
and other sources as may be appropriate,

Materials developed for this purpose should be suitable for use by
individuals of relatively wide backgrounds and interests under condi-
tions requiring flexibility in time and gecgraphic location,
Limitations in educational personnel and facilities in North Carolina
make it highly desirable that initial efforts should be directed
into use of relatively simple techniques.

Specific technigues which appear to be most practical today include
use of taped lectures, siides to i1llustrate those lectures, and
appropriate written materials designed especially for the purpose.
Steps should be initiated as soon as possible to increase capa-
bilities for developing materials based on some of the more sophisti-
cated teaching systems and for planning facilities to enable their
efficient utilization throughout the State.

Efforts should be made to increase recognition that organizations

which sponsor and conduct research in applied aspects of water re-

<
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sources really accomplish little unless and until their research
findings are presented in terms leading toc adoption and utilization

of the new knowledge by practitioners in the field,
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METHODS FOR TRANSFERRING WATER RESOURTES RESEARCH

FINDINGS TO PRACTICING ENGINEERS

Most aware water resources professionals already realize that there
is a serious communications gap between persons who do research and
others who, logically, should use their findings out in the real wér]d.
The author does not intend to “rediscover” the problem here, but it's
so fundamental to this project that at least a few aspecis should be

considered briefly.

Origins of the Problem

Communications between the two groups are poor for several rea-
5005 =wwm= all of which add up to the fact that their interests, goals
and approaches simply are different. Persons who evaluate, design and
operate water resources facilities want o sclve practical field
preblems, usually with only minimum attention to any highly sophisti-
cated concepts and mechanisms which may be invoived. On the other
hand, many research projects are undertaken to enhance knowledge of
concepts and mechanisms, some of which might be helpful ultimately
in various practical situations. Most water rescurces researchers are
academicians and their studies often emphasize a primary interest in
teaching and in advancing the frontiers of knowledge, with fellow

academicians as the principal target audience.



Journal research articles ysually are written primarily to inform,
convince and impress other researchers. Reports to granting agencies,
such as WRRI and EPA, are written to describe project activities and
findings to other research personnel and, simultanesusly, to demonstrate
to the support agency that contract or grant commitments have been met.
Typically, they are rather detailed in describing scientific procedures
and observations and somewhat optimistic in evaluating impact of the
research, with Tittie or no effort to interpret findings in relation to
practice. In fact, the investigators often would not be gualified to
maké such interpretations because of lack of familiarity with practical
field situations and procedures. Accordingly, although their journal
articles and project reports may provide valuable and interesting com-
munications between researchers, they really are poor fare and ineffi-
cient reading for most practitioners because they are not relevant to
his problems and needs.

Incidentally, a corollary situation is found in failure of practi-
tioners to convey the nature and challenges of real-world problems to
researchers in terms which capture their interest énd mobilize capabil-
ities for developing meaningful solutions.

The Tack of effective communication across this interface in the
sparsely-populated water resources professions results in tragic losses
of capabilities which the Nation could never afford and can no longer tolerate.
In this day of increased global consciousness of natural resources
probiems and needs for finding improved solutions, it is critically
important that the communications techniques necessary for mobilizing

all capabilities be developed in the most effective manner possible.




Real Charvacter of the Problawm
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Actually, 1t should be noted that this situation is part of a much
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broader problem which can be ¢ “continued education.”
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erious deficiencies in re-

Some persons are beginning fo

-

saurces for te: institutions.

Needs among water resources professionals fall inte two categories

4 ext

pting

I
Teusstt

tucation by further study
in fields other than their primary professions.
Obviously, the Tirst encompasses transfar of pertinent knowledge devéicped
as a result of research activities. That I5 the subject of this project.
Problems in continued education ars not peculiar to water resources,
but extend across wmost aspects of society, especially the technological
fields. They originate in accelerating Lampo of change, which appears to
be the most characteristic aspect of dynamic Tives today. HNow, as in
no other period in the history of man, sociological and technological
concepts which form the very foundations of knowledge are being modi-
fied constantly and rapidly by new discoveries.
Truly, never has the useful 1ife span of an idea been so short. As
a corollary, never before nas the valug of a technological education
depreciated so rapidly, unless renewed and extended both constantly and
effectively.

In the 1ight of this cbservation. consider the educational pattern
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and drastic changes does so only through remarkable perseverance,
extremely hard work, and usually at considerable social and financial

expense -~ all with 1ittle or no support from the educational establish-

ment.

TABLE 1
SUMMARY OF SOME METHODS CURRENTLY
AVAILABLE FOR CONTINUED EDUCATION
OF WATER RESOURCES PROFESSIONALS

1. Articles in Professional Journals
2. Research and Project Reports

Published Textbooks

o w
°

. Short Courses

(8]
®

Papers at Professional Meetings

6. Informal Discussions:
Professional Coworkers
Equipment Salesman and Literature
Recent Professional Graduates

7. Lay and Semi-Technical Articles

8. Special Continued Education Materials and Programs




The Educational Challenge

Considering the rapid technological and sociological developments o
today, it seems reasonable to state that educational techniques developed
to be cptimum in times of somewhat more leisurely 1ife styles must be
inappropriate, at least to some extent, now and deserving of changes. Cuv
current situation strongly indicates need for a system by which the pro-
vessional may puruse his education substantially on a continuous basis
throughout his entire career -~ a delivery system not constrained by the
four walls of some classroom, but including all areas in which educators
could operate effectively to assist individuals in learning more about
water resources. Under the ideal system, recipients would not be only
a relatively few young individuals in a classroom, but much greater
numbers of professionals and others, of all ages and widely distributed
geographically.

Because of job and family responsibilities it will be necessary for
future continued educational materials and activities to be made available
to the consumer differently -~ few will be able, or will have resources
or even desire, to return to academic institutions periodically for long-
term study. Further, maturity and setting of professional interests will
require special efforts to present the new information in forms relevant
to the Tives, problems, backgrounds and practical interests of the consumers.

Herein Tlies, perhaps, the greatest educational challenge of this
century. Unfortunately, most academicians, so far, appear to be largely
unaware of the problem or choose to ignore it. In general, they content
themselves principally with producing very knowledgeable and up-to-date

young professionals with BS, MS and Ph.D. degrees within the traditional



format of our formal academic programs. It's an irony that after gradua-
tion many of these same individuals may never again be quite as "current"
professionally or as stimulated intellectually, largely because of failure

to modify academic delivery systems to fit needs of the times.




The overall goal of this project is %o svalu

dissemination of water resources research information t

CHAPTER 2.
OBJECTIVES AND SCOPE

¥
ha

ate methods for effective

=

ticing enoi-

D prac
neers and other professionals in North Carolina. Detailed objectives may

be summarized as follows:

1.

fessionals in North Carclina

To summarize and interpet the data to establish priorities
for subseguent activities in this and future projects

To review techniques which might be appropriate for trans-
mitting knowledge to practicing personnel under cenditions
existing 1in North Carolina

To select a specific topic for development of a

3
Py

Tot pro-
ject

To execute the pilot project with a representative group
of practicing professionals in North Carolina

To evaluate effectiveness of alternative approaches for
disseminating water resources research findings

To prepare a report summarizing the study, including recom-

mendations for future activities,



CHAPTER 3.

INVENTORY OF NORTH CARDLINA NEEDS

The goal of this phase of the project was to assay interests of profes-
sionals and others in the water resources field throughout North Carolina.
Theoriginal intent, as expressed in the project proposal, was to determine
which areas of water resources research would be most appropriate for
transfer to practicing engineers. However, during preparation of the
questionnaire, it became increasingly evident that a substantial amount of
additional information could be obtained simultanecusly at Tittle or no ad-
ditional expense. Accordingly, the goal was expanded to include much
broader coverage of training and continuing educaticon for a more diverse
group of personnel.

In most concise terms, the revised objective of this phase was to de-
velop a preliminary "market survey" for water resources educational pro-

grams and materials, including transfer of research findings to practi-

cing personnel.

Procedure

Occasionally, inquiries of this type are directed towards "leadership'
of the field and solicit the viewsof managers in consulting firms, regula-
tory organizations and Tocal governmentai units about those areas of know-
ledge deemed to be most important for adequate performance by subordinates
in their organizations. That approach assumes that the managers actually
know the specific types of knowledge required by junior members of the or-

ganizations and have reasonable insight into their professional activities,
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interests and goals. Although frequently true, perhaps, tha% is at least
open to question as a general hypothesis, suggesting ﬁﬁat 2 more reliable
approach would be o survey the consumers themselves, and ask them to re-
port their own interests.

Accordingly, special efforts were made to comb%le tists of individ-
uals throughout North Carolina Tikely to have some interest in the water
resources field and who, reasonably, might be expected to benefit from
some aspect of technology transfer, training, or continued education. A
mailing 1ist of about 2200 individuals was compiled by combining and elim-
inating duplications in

1. membership of North Carolina Section, American Society of
Civil Engineers,

2. membership of North Carolina Section, American Water WO}ks
Association,

3. membership of North Carolina Water Pollution Control As-
sociation,

4. Tist of consulting engineers,

5. Tlist of city and county engineers,

6. 1list of city managers,

7. 1ist of the top twe grades of water treatment plant opera-
tors,

8. Tist of the top two grades of wastewater treatment plant
operators, and

9. mailing list of the Water Resources Research Institute,

A questionnaire was prepared with a letter of transmittal on the

1



back of the sheet describing its purpose and outlining some types of ac-
tivities which potentially might be undertaken later (both sides are re-
duced in size in Figure 2). The questionnaire itself was organized ﬁe
allow most inquiries to be answered at four Tevels ranging from "no
interest” to “high interest“, simply by checking appropriate boxes. Al-
so, space was left for the respondent to enter additional topics not
listed in the questionnaire or to offer comments or suggestions. Final-
1y, the respondent was asked to supply bicgraphical data concerning ed-
ucation, geographic location, and empioyment. |

The initial mailing produced a return of slichtly cver 400 comple-
ted questionnaires. " That was followed in about a month by a secand
mailing of the same questionnaire, with an added note soliciting co-
operation. This produced about another 100 responses. for a total of 513.
In subsequent months, perhaps an additional dozen questionnaires have been
received. The data were punched on IBM cards and summarized by computer.

Results and Discussion

The numbers of individuals responding in all catedgories of the ques-
tionnaire are summarized in Table 2. A total 503 respondents indicated
interest in acquiring new knowledge about water resources. Of course, it
is entirely reasonable that only a few indicated 1ittle or no interest be-
cause the mere act of completing and returning the questionnaire indicates
more than passing concern with the subject.

This is viewed as a reasonably good return because the mailing inclu-
ded very heterogeneous groups; for example, the entire State ASCE membership,

many of whom clearly have Tittle or no interest in water resources. The
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THE UNIVERSITY OF NORTH CAROLINA

THE SCHOOL OF PUB LIC HEALTH
DEPARTRENT OF
ENVIRONMENTAL SCIENCES AND ENGINEERING.

Chapel Hin 77514
M9 9661171

WATER_RESQURCES INFORMATION

A Survey of Interests

We have a project, sponsored by the Water Resources Research Institute of The
University of ilorth Carolina, to investigate methods for transferring research and
other information to professionals in the water resources field. As a part of that
project we now are preparing a pilot program concerned with removal of phosphorus
from municipal wastewaters, which will be available on a limited basis for preliminary
review in the next few months. Those expressing an interest will receive further
information at that time.

This guestionnaire is being distributed to assess, on a broader basis, demand
for educational materials and programs for professwna]s in water resources and to
pinpeint areas which shauld be given priority in developing such activities. Most
of the questionnairc is not concerned directly with undergraduate or graduate
courses offered in formal degree programs available at various institutions in North
Carolina. Instead, we are thinking in terms of specialized applied programs
whose scope, depending on demands, could vary from distributing relatively simple
and brief written materials to preparing rather complete and sophisticated coverage
of selected subjects. Although there could be exceptions, most of the activities
probably would not Tead to academic credit.

Some examples of types of materials which could be developed follow:

1. Annotated bibliographies, each prepared to cover a specific topic
within the needs and interests of a select group of professionals.

2. "“State-of-the art” documents on various subjects, tailored to spe-
cific groups.

3. Tape cassettes to accompany loan copies of selected reports and
articles, summarizing and supplementing their content to aid in
interpretation.

4. Tape-slide presentations, each having scope approximating a typical
lecture, for use by individuals or groups.

5. Taped television lectures.

6. Short courses of one or more days on subjects of special interest.

7. Special seminars for groups in various North Carolina cities, with

one or more professors or visiting experts.

The questionnaire has been designed te allow you to respond by checking appro-
priate boxes and, hopefully, should take only a few minutes to complete. We will
appreciate very much your cooperati by compieting and returning it to the address
at the bottom of the questionnaire. -

We may have missed several people who could be interested in such activities
and would appreciate your help in contacting them. Accordingly, we enclose an
extra copy of the questionnaire which you could pass along to a friend. Of
course, if more copies are needed, we will be glad to furnish them, or you are
welcome to make your own for distribution to other persons.

Thank you very much for your help!

James C. Lamb ILI
Professor of Sanitary Engineering
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WATER RESOURCES INTERESTS
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To what extent are you interested in acquiring
new knowledge about water resources?

How interested are you without academic creditz [ | ]| ]|
What is your interest with credit? T T 11

Assuming that appropriate educational materials
could be made available to you in a reasonably
convenient fashion {on a mon-credit basis),
please place a_check opposite each topic in the
list below to indicate your degrec of interest:
A. msnmsm PROCESSES

Conventional” Processes.

a) Primary treatment

b) Biological treatmént

¢} Disinfection

d) Coagulation

e) Filtration

£} Others (Specify under "Rcmarks”)

2. “Advanced" Processes
a) Adsorption (Carbon)
b} Phosphorus removal
¢} Hitrogen removal

d) Reverse osmasis

e} Others (Specify under "Remarks')

B. DESIGH

Water sources & calicction

Water treatment plants
Distribution systems

Sewerage systems
Pumping stations

Sewage treatment plants

Equipment selection

Instrumentation

Chemical hand1ing systems

Practical hydraulics
her (Specify under "Remarks")
UALITY MARAGEMENT

ER

IESS oo o s wN -

Principles (Uses, criteria, standards)

Stream pollution (general}

Eutrophication

Estuaries

Laws, regulations, permits

Other {Specify under "Remarks”)

Mmoo swn o

NVIRONMENTAL SCIENCLS

Aquatic biology,

Radioactivity,

Systems Analysis

Statistics

Computer Technology.

Ny

Other (Specify under TRamArke™Y

PLEASE RETURA To:
J. C. Lamb IIT
Department of Environmental Sciences & Engineering
School of Public Health
University of North Carolina
Chapel Hil1, 27514

5.

Hydralogy,

Ground Water

Dual Water Systems.

Irrigation

Sediment Control

Economic Analyses.

Planning Technigues

Water Resources Planning

Environmental impact statements

Air_pollution

Solid wastes

Industrial hygiene

Man and his environment

Other (Specify under “Remarks")

Would you Tike to receive further infor-
mation about courses, publications, tapes,

etc. as they become available?

How many hours per week would you be
interested in spending, on the average,
on these activities? _
How would you prefer to undertake such
activities {please rank, with best as
Ho. 1)?
2) Study alone at home or ofFice
b) Study and discuss in small
groups
¢) Periodic atiendance at "shart
courses
d) Attendance at regular course, per-
haps weekly
e) Other

How interested would you be in full or
part-time graduate study:

a) if financial support were available?
b) if financial support were not available

REMARKS

BIOGRAPHICAL DATA
Mame

Address

Telephone _

College Attended
Dates
Degree
Field

Tmployer

FIGURE 2. QUESTIONNAIRE AND LETTER OF TRANSMITTAL.




TABLE 2

NUMBER OF PERSONS RESPONDING TO EACH ITEM ON QUESTIONNAIRE

Number Not No TSTight "Moderate "High
Item on Questionnaire Responding Interest"  Interest" Interest" Interest”
1. To what extent are you interested in ac-
quiring new knowledge about water resources? 6o 30 114 359
2. How interested are you without academic
credit? 14 8 39 163 285
3. What is your interest with credit? 23 102 99 116 169
4, Topics of Interest
. EATMENT PROCESSES
T. "Conventional" Processes 154 30 72 130 123
a) Primary Treatment 90 43 110 130 136
b) Biological Treatment 83 33 74 144 175
¢) Disinfection 96 37 121 126 129
d) Coagulation 89 36 99 132 153
e) Filtration 94 34 89 139 "~ 153
f) Others 419 27 20 16 27
2, '"Advanced" Processes
a) Adsorption {Carbon) 80 43 95 133 158
b) Phosphorus removal 77 44 82 118 188
c) Nitrogen removal 78 4] 81 121 188
d) Reverse Osmosis 95 46 108 124 136
e) Others 403 3] 24 20 31
B. DESIGN
Water sources & collection 77 44 96 132 160
2, Water treatment plants 66 42 92 123 186
3., Distribution systems 71 67 103 120 148
4, Sewerage systems 70 58 85 136 160
5. Pumping stations 72 61 94 129 153
6. Sewage treatment plants 66 46 78 115 204
7. Equipment selection 70 55 88 136 160
8. Instrumentation 72 42 90 126 179
9. Chemical handling systems 75 44 119 127 144
10. Practical hydraulics 90 35 83 138 163
11, Others 438 23 13 1 24
C. WATER QUALITY MANAGEMENT
T. Principles (Uses, criteria, standards) 73 22 57 153 204
2. Stream pollution 53 19 57 144 236
3, Eutrophication 74 41 90 144 160
4, Estuaries 87 56 110 133 123
5. Laws, regulations, permits 51 20 62 142 234
6. Other 444 19 12 9 25
D. ENVIRONMENTAL SCIENCES
1. Water chemistry 66 36 85 134 188
2. Aquatic biology 78 50 103 134 144
3. Radioactivity 90 97 153 91 78
4, Systems Analysis 81 52 123 129 124
5, Statistics 89 70 139 130 81
6. Computer Technology 98 69 128 120 94
7. Other 450 20 14 8 17
E. OTHER TOPICS
T. Industrial Wastes 56 27 50 121 255
2. Hydrology 83 34 85 163 144
3. Ground Water 88 25 118 143 135
4, Dual Water Systems 102 55 118 142 92
5. Irrigation 107 106 133 102 61
6. Sediment Control 74 51 101 142 141
7. Economic Analyses 93 41 87 144 144
8. Planning Technigques 81 33 72 152 m
9. Water Resources Planning 82 28 74 145 180
10. Environmental impact statements 67 24 72 160 186
11, Air pollution 80 56 120 133 120
12. Solid Wastes 81 40 104 132 152
13. Industrial Hygiene 97 90 142 117 63
14. Man and His Environment 82 37 95 141 154
15, Other 469 15 3 3 19




TABLE 2 {Conbtinued)
“Wmber Not o STiGht  "Woderate "High
Item on Questionnaire Responding  Interest”  Interest® Interest” Interest”
5, Would you like to receive further informa-
tion about courses, publications, fapes,
ete, as they become available? 25 5 24 102 352
Number Not Hours /Heek 9 or
Item on Questionnaire Responding 1 2 3 4 & ¢ 7 3 more
6. do. of Respondents who would spend indi-
cated hours per weak 106 10 66 52 B4 55 36 3 390 58
Number Nof  Aighest Towest
Item on Questionnaire Responding Prefarence 2 3 4 Preference
7. No. of Respondents giving indicated ranking
to each study method. N
a) Study alone at home or pffice 79 236 50 56 78 2
B} Study & discuss in small groups 123 79 110 132 65
¢) Peripdic attendance 8 “short courses"” 97 134 154 96 26 2
d) Attendance B regular course, perhaps weekly 148 72 52 74 1861 1
g) Other method preferved 496 5 3 5
Number Not No Stight Moderate High
Item on Questicnnaire Responding  Interest Interest Interest  Interest
8. How interested would you be in full or
part-time graduate study?
a) If financial support were available 40 156 81 1067 125
b) If financial support were not available 72 218 113 a1 25
] ] Number Not Additional Other
Item on Questionnaire Responding ‘Subjects Comments
9. REMARKS 396 50 63
0. BIOGRAPHICAL DATA:

A. Location by county (See separate Table 4)

B. Coliege Degrees

None 89
B.A. 39
B.S. 237
Master’s 101
Ph.D., etc. 23
Other 20

C. Field of college degrae

94
251

Not specified
Engineering

Chemistry 51
Biology 21
Agriculture 4
Other 88

Employer

Not given

Federal government
State government
County government
City government
Engineering Fim
Industry (Business)
Other

6
36
89
25

128
68
125
32

15



most impovtant peoint to note s that in this simple mailing effort it was
possible to identify over 500 individuals in Nerth Carclina who were suf-
ficiently interested in obtaining new knowledge about water resources to
complete and return a compiex
Responses to items 2 and 3 indicate that s subsiantial number are
interested in obtaining academic crecit for their efforts, but that many
more are concerned principally with acquiring the knowledge. Roughly
20% of the respondents

another 20% only "slight

Responses to each

interest in most of th

m
172
£
.
L2
e
[}
T
[£2)
=
(a1}
[

reaction to the varicus topics, as reflected by total number of respon-
dents indicating “moderate” and "high" interest in each. Clearly the
subjects which should be most promising for future efforts are those
showing the highest responses in Table 3. Some of those receiving major
attention include: stream poilution, industrial wastes, Taws, reguiations
and permits, water quality management, and environmental impact. Ap-
parently, there are many specific topics relating to water resourcesvz
which could be expected to attract moderzte or high interest from ver&
substantial numbers of persons in Nerth Carolina. An important questﬁon,
to be discussed later of course, is how best to communicate the desiréd
information to thoss individuals. :
Section 5 in Table 2 indicates a very substantial number of indivi-

duals interested in receiving further information. A mailing 1ist has

been prepared to help appropriate individuals and organizations communi-

s
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TABLE 3

TOPICS ARRANGED IN ORDER OF DECREASING TOTALS

RESPONDING WITH "MODERATE" AND "HIGH" INTERESTS

"Moderate" b]us

No, Topic "High Responses
1 Stream Pollution 380
2 Industrial Wastes 376
3 Laws, Regulations, Permits 376
4 Water Quality Principles (Uses, Cmtemas 357

Standards)
5 Environmental Impact Statements 346
6 Water Resources Planning 325
7 Planning Techniques 323
8 Water Chemistry 322
9 Biological Treatment 319
- 10 Sewage Treatment Plant Design 319

11 Nitrogen Removal 309

12  Water Treatment Plant Design 309

13 Hydrology 307

14  Phosphorus Removal 306

15  Instrumentation Design 305

16 Eutrophication 304

17  Practical Hydraulics 301

18 Sewerage System Design 296

19  Equipment Selection in Design 296

20 Man and His Environment 295

21  Water Sources and Collection Systems 292

22  Filtration 292

23  Carbon Adsorption 291

24  Economic Analyses 288

25 Coagulation 285

26 Solid Wastes 284

27 Sediment Control 283

28 Pumping Station Design 282

29  Aquatic Biology 278

30 Ground Water 278

31 Chemical Handling System Design 271

32 Distribution System Design 268

33  Primary Treatment 266

34  Reverse Osmosis 260

35 Estuaries 256

36 Disinfection 255

37 Systems Analysis 253

38 Air Pollution 253

39 Dual Water Systems 234

40 Computer Technology 214

41  Statistics 211

42  Industrial Hygiene 180

43 Radioactivity 169 .

44  Irrigation 163
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cate with them.

Item 7 is of special interest to this project because it indicates,
on a purely preliminary basis, preferences with respect toc study tech-
niques which might be employed in educational activities. The data in-
dicate highest preference for studying alone, at home or at the office.
Many also indicated interest in attending short courses. Interest in
attending regular courses, perhaps on a weekly basis, was much lower.

The most important remaining information, from the point of view of
this project, is the biographical data. Table 4 shows the distribution
of respondents by county. In general, they are widely distributed
throughout the State, with significant concentrations only in a few
metropolitan areas, especially Wake and Mecklenburg Counties. Forty~five
percent are located in counties having 16 or less respondents.

The biographical data also indicate distributien'of college degrees
among the respondents, fields of specialization in which the degrees
were obtained and the types of employers. Clearly, the group is wide?y‘

diversified in backgrounds, qualifications and interests.
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CHAPTER 4.

SURVEY OF AVAILABLE TECHNIQUES

As indicated earlier, the bulk of organized water resources know-
ledge is transmitted in the formal programs of elementary and high schoo}s,
technical institutes, community colleges and universities. Many pro-
fessionals receive specialized education in the last year or two of
undergraduate and graduate programs. Table 1 summarizes techhiques
which are available for continuing that education beyond formal school.
Although all are potentially valuable tools, many have serious limita-
tions, as employed today, because of a variety of fundamentai educational
defects.

If educational capability to reach consumers who are widely diver-
sified in age, geographic location, inierests and educational backgroﬁnds
is to be expanded, it must be in terms of establishing systems which are .
flexible in time with delivery outside of formal academic programs. The
goal in this Chapter is to reView some of the techniques available today
which might be appropriate in that endeavor.

Procedure

Of necessity, this aspect of the project was not conducted as a
separate and discrete phase but was based on a continuum of study,
thought, and experience throughout the entire investigation. Little
would be accomplished by attempting to catealogue specific activities or

their chronology. It should be sufficient for this purpose
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to indicate that they included {a) attending a major national education-
al meeting (American Society for Engineering Education), with extensive
exhibits and demonstrations; (b) threes workshops on various types of
educational media; (c) auditing two courses in media at the UNC School
of Education; (d) review of many articles and books in this areas;and

(e) a survey of some of the materials currently available from Environ-
mental Protection Agency, Hater Pollution Control Federation, and other
organizations which have begun to employ some audiovisual techniques in
continued education activities.

In addition to the discussion presented here, some cbservations and
viewpoints compiled during the activities were summarized in a tape--
slide presentation "An Expanded View of Water Rescurces Education," pre-
sented before the annual meeting of the Advisory Committee, Water
Resources Research Institute of the University of North Carolina.

Survey of Educational Tools

Table 5 summarizes several of the educational tools available to-
day. Of course, the printed word remains one of our most valuable ones.
In the water resources field, we now have a vast arréy of magazines,
newsletters, journals, books and reports. Although many are very help-
ful for specific purposes, most are directed towards interests and
needs of academicians and researchers, instead of practicing scientists
and engineers. There are few examples of printed materials prepared
specifically for continued education of professionals and only rarely do
those inciude adequate use of teaching aids listed in Table 6.

A very substantial proportion of all effort by professional educators
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TABLE 5

EDUCATIONAL TOGLS AVAILABLE

Printed Materials
Live Lectures
Stides
Taped lLectures
Filmstrips
Movies
Television
Teaching Machines

Computer Assisted Instruction

Simulation Technigues
“Games"

TABLE 6

TEACHING AIDS

Instructional Objectives
Pre-Tests
Reading Materials
Solved Problems
Case Histories
Post-Tests
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is funneled through the "live lecture" technique of presentation.
Second only to the printed word,vthis is the key method of knéw}edge trans-
fer in formal water resources academic programs and has been extended into
the Timited continued education activities through short cdurses‘based
predominantly on Tectures. The writer has the clear iﬁpression that the lecture
technique, admittedly a valuable educational tool, is overworked by most
water resourcesieducators today, almost to the exclusion of other tools.
Almost the only exception is occasional usebﬂf slides, usually to
illustrate points which cannot be conveyed.by the lecturer through speech
alone. All too often, the slides are not designed as an integral part
of the presentation and may be poorly presented -~ almost'aé an.éfter—
thought. In that type of role, they serve an important but limited func-
tion as an adjunct to the lecture, but fall far short of their potential
for supplementing the discussion. On the other hand, when designed as
a structured part of the presentation, illustrations, pictures, and word
slides can be invaluable for helping to organize the discussion and
convey its message. The rationale of this approach is "reinforéement,"
which is based on having the audience both see and hear the major points.
This use of two senses simultaneously is more effective in conveying ideas
than either alone. |
Taped lectures are receiving increased recognition today as a
valuable educational tool. Some feel that this medium Toses much
spontaneity of the live lecture and is Qndesirab]e beéause listening
alone typically is less interesting than a Tive presentation in which the
speaker can be seen as well as heard. The author readily concurs with that point

and, in fact, feels that it provides an example of the value of receiving
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both oral and visual stimuli simultaneously for reinforcement. lHoweverghe is
Tess convinced that the speaker himself necessarily is the best possible
visual stimulus. Often a well-designed slide may be much more helpful!

For those fortunate encugh to be able to attend the live lecture, that ex-
perience usually is more satisfactory than listening to the same lecture on
tape without visual stimulus. Often, though, a Tecture is heard only by av
small proportion of the professionals who could benefit therefrom. For others
who cannot attend, having the discussion available on tape to be used at
their conveniencek at home or the office can be a significant»benefit. Gaps
in attention span which may occur periodically in Tive or taped lectures often
can be more than compensated by opportunity for repeated playing of recordedv
lectures, which permit detailed study and leisurely making of notes. In this
respect, taped lectures have a decided advantage!

It should be pointed out that intelligent design of a taped lecture to fit
circumstances in which the speaker 1is not going to be in froht of the list-
ener should involve modifying content and method of presentation significantly
from the Tive lecture to insure efficient stimulus and reinforcement. Based
on several experiences involving blending of taped discussion and slides, the writer
doubts seriously that most speakers are capable of generafing‘dynamic rapport
with an audience to a degree which produces knowledge transfer equa? to that
which can be attained through a well-done tape-slide presentation.

Filmstrips fundamentally are similar to slides, but with a coupie of im--
portant differences. The format of a filmstrip allows more economical dupli-
cation in large quantities and its compact size facilitates mailing and stor-
age. On the other hand, its fixed format makes the presentation less f]exfb1e

because filmstrips must be used in the form presented, while slides can be
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rearranged or edited to fit needs of the situation. Where few copies of
a presentation will be in circulation, slides may prove to be most eco=
nomical and convenient because of the easy availability of slide viewers
and projectors. With greater distribution, and availability of proper
viewers or projectors, filmstrips may be a better selection. Funda-
mentally, filmstrips and slides are identical in their utilization as
teaching aids or as parts of other audiovisual presentations.

Movies go a step further and add apparent motion to both sight and
sound. Transfer of some types of information can be enhanced substan-
tially by including motion which is sometimes almost essential for
accurate representation of a compiex dynamic concept. For many years,

16 mm fiims have been the classroom standard. Those typically have been
used for presentations before relatively large groups and film costs
usually require loans instead of purchases, with more complicated logis-
tics. Today sharply improved equipment and films available for use in
the "Super Eight" system make movies simpler to prepare and much more
economical to make or purchase. The economics of this system rapidly
are making Super Eight projéctors and films more commonly available and
probably will turn it intoc the educational standard Within a very few
years.

Also, the so-called "single conceptf films, and other cartridge units,
are attracting great interest today. These are packaged in endless loops
within cartridges, which can be plugged into special projectors. Depen-
ding upon the manufacturer, presentations can last for various periods
of time up to as much as 30 minutes, with or without sound.

A newer version of this type of teaching is television recording.
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Picture and sound both can be transcribed on magnetic tape and played back by
a recorder through a "monitor", which essentially is the same as a home TV
set. This allows presentation of lectures or other programs later on edﬁca~
tional TV networks, in classrooms, or even for individual use at home or in
audiovisual installations equipped with the proper TV playback units and
monitors. TV recorders now are available at relatively modest cost in black
and white, and at somewhat higher cost in color. The tape can be used in
systems based on reel-to-reel recorders or cassette units, similar to tape
cassettes or the movie cartridges described earlier. TV recording offers

the disadvantage that significant capital investment is required, often elim-
inating home or small office use and requiring an individual to travel to
some educational institution equipped for playback of the medium in order to
use it. |

Other techniques being used with increasing frequency are the so-called

“teaching machines," which really are only mechanical devices desiagned to pro-
gram presentation of material to the student and assist him in self-testing to
determine when he has learned it to the required dearee. Currently, much at-
tention is being given to “computer assisted instruction," "simulation" tech-
niques and “games". A1l of these approaches have been successful in some ap-
plications, but have not developed as rapidly as those outlined earlier. In
some instances the slower rate of development can be attributed to need for
rather complex and expensive equipment or for travel to some central Tocation
for study. In other instances, preparation of materials needed to use the
techniques may be highly complex and laborious and there may be few individuals

available who are competent to desian the programs or systems.
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CHAPTER 5.

EVALUATION FOR USE IN NORTH CARCLINA

The educational toclis surveyed briefly in the preceding chapter have
been considered carefully for utilization by practicing water rescurces
personnel under conditions prevailing in North Carolina. Intriguing capa-
bilities and educational potential under ideal conditions notwithstanding,
one must consider their utility under real life circumstances, includ-
ing certain practical needs and Timitations in this State.

First, Table 4 shows that the population of professional “"consumers"
is diffuse. One county (Wake) has about 22% of all respondents, which can be
attributed to the concentration of professionals in government, business and
professional offices in the Raleigh metropolitan area. Mecklenburg County
accounts for ancther 14%. The remaining 2/3 of those expressing a desire
to enhance their'know1edge of water resources are scattered among the re-
maining counties in numbers varying from only one respondent in each of
several counties to a maximum of 35.

Considering the diffuse demand and geographic size of North Carolina,
it is evident that night courses and similar programs which have been suc-
cessful in areas of the U.S.A. with high population densities should fail
miserably in North Carolina, except perhaps for a very few metropoiitan
areas. Travel requirements and interference with work schedules could even
make attendance at periodic short courses something of a hardship for those
located in counties remote from the metropolitan areas where those activi-

ties probably would be conducted. In instances where attendance at short
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courses and conferences would be relatively expensive and time-consuming,
they almost certainly could not reach all of those who have expressed
interest. In many organizations only relatively senior members probably
would attend because they are the ones with responsibility for decision
making. It is much less 1likely that junior members of the organization
would be able to participate. Thﬁs, the same short courses and confer-
ences which render valuable services to some usually do not reach most
of the young professionals who desire and need to enhance their educa-
tion. These are the same individuals who in a few years will advance

to bé the decision makers. Without adequate preparation, however, they
will be underqualified for that role.

Another factor -to consider may be found in Item 10, Table 2 -- the:
wide diversity in academic preparation and job interests. It would be
very difficult, or even impractical, to design traditional educational
programs appropriate for expanding knowledge of the group fepresented
there.

The personnel and equipment needs and limitations in developing and
applying various types of instructional materials at appropriate locations
throughout North Cafo]ina must also be carefully considered. It is dif-
ficult to visualize widespread use of teaching machines or computer
assisted instruction in the near future because of 1imited personnel
in the water resources field competent to prepare those materia]s.'

Also, equipment necessary for their utilization is not now readily
‘available to many professionals throughout the State, either in their

own organizations or at nearby institutions. Further, instructional

28



personnel experienced in water rescurces and competent to guide students in
those attivities are scarce. Similar problems would exist in trying to use
simulation techniques and "games" for education of personnel in the water
resources field.

Educaticnal TV network facilities are available through WUNC, but
there are few resources in North Carolina for preparation and use of taped
television materia?s. For that matter, there is surprisingiy little re-
corded television material available nationally and most of that would be
unsuitable for meeting the needs expressed in Tablies 2 and 3. Use of tele-
vision recordings by individua]s at home or in the office will be rare
because of shortages of materials and low-cost playback equfpment. Hope-
fully, steps will be initiated soon to relieve some serious limitations
by developing appropriate television recordings and making playback equip-
ment available to individuals and organizations on a broader basis.

Educational movies are growing in popularity and equipment for showing
them can usually be found in elementary and high school. However, the
content of most existing movies on water resources is inappropriate for ed-
ucation of professional personnel and, especiaily, for transfer of research
findings to practicing engineers. Little or no effort has been made to sum-
marize significant technical aspects of research in movies, even at the
national level. This could be a valuable tool and is.one in which teaching
materials could be prepared and used more readi]y than television. A special
effort should be made in this area, but it must be recognized that develop-
ments in North Carolina will be relatively slow because most water resources

educational personnel have Tittle experience with that medium.
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Resources and capabilities now available among Neorth Carolina educa-
tional personnel, equipment requivements and availability, economics, and
other aspects of the question, including geography and nature of the con-
sumer group, suggest strongly that simplier versions of audioviséa? mate-
rials should be considered as the first line of attack now. Printed
materials prepared specifically for the purpose usually should iﬁcTude _
liberal use of teaching aids = such as instructional objectives to
define their intent, pretests to assist the user determine which areas
should be given greatest attention, selected appropriate reading materials
to supplement lesson content, solutions to problems where appropriate, de-
scriptions of specific case histories illustrating the concepts and post-
tests to help the user determine when he has adeqdataiy learned the material
(Table 6). With proper design and at relatively small cost, written
material could be supplemented with illustrations and slides and presented
as an informative tape-slide (or filmstrip) presentation economical encugh
to be made available Tiberally on ioan.

A typical module based on this approach could include a tape cassette,
slides and a booklet containing the script and appropriate suppleﬁentary
information. This delivers tothe user three modes of knowledge transfer -
taped lecture, slides, and written work, which could be used in any desired
combination at home, office, or local school. Often, it would be ap-
propriate for small groups to study the materials together, providing
mutual assistance with difficult areas. In other instances, where a‘qua—
1ified professional is present who could serve as group leader or where a

qualified teacher is available in a Tocal institution, the tape and slides
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could be used and supplemented by additional lecture, workshop or seminar
discussion.

Occasionally, there could be meetings with a qualified visiting
teacher to present additional materials such as movies or live lectures,
and to hold other discussions, answer questions, solve problems and
render other appropriate assistance. These relatively infrequent ses-
sions might be conducted by university professors traveling on regular
schedule to a few locations selected to be convenient to many partici-
pants., This periodic contact would be highly desirable because it
could help insure that student misconceptions are corrected regularly
without accumulating to create serious learning obstacles later.

An alternate, or supplement, could be telephone consultations with
indjviduals or groups at frequent intervals. For relatively little
investment, it should be possible to hold scheduled te}ephohe discus-
sions between students and a professor or other qualified expert.

This approach has been proposed by others and appears to be a viable
way to assist students in obtaining quick answers to relatively simple

guestions.
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CHAPTER 6.

PREPARATION AND TESTING OF PILQOT MODULES

The original intent had been to prepare test materials using two or
three types of approaches. After completing the survey of available tech-
nigues and evaluating their applicability under circumstances prevailing
in North Carolina, the conclusion was reached that it would be more
reasonable to develop modules using only techniques offering promise for
wide use in the immediate future. This led to the decision that it would
be highly desirable to concentrate special attention on careful prepara-
tion of tape-slide modules, to the exclusion of more complex media such
as movies, television, computer assisted instructimn; etc., for which |
there is considerably iess capability.

The format finally adopted after substantial deliberation and experi-
mentation consisted of the following elements:

1. A taped lecture |

2. A group of slides, appropriate for use in classes or by
individuals, to illustrate and reinforce the taped lecture

3. A written presentation, essentially a fransckipt of'the
lecture

4, A bibliography of reading materials judged to be most
valuable to practicing professionals

5. An evaluation form to accumulate reaction to the module and
to provide guidance for future modifications

6. A sheet with instructions and suggestions for using the

materials.
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In preparing the modules, special efforts were made to apply information
obtained during the inventory of North Carolina needs relating to the
types of consumers, their interests and educational backgrounds, as well
as information about techniques for using the media for effective dissemina-
tion of knowledge to individuals and relatively small groups. The intent
was that the end product should be at least a reasgnable model of the type
of material which could be developed and distributed on a broad scale,
using personnel and facilities now readily available in North Carolina.
Discussions with the Director and staff of Horth Carolina Water
Resources Research Institute led to agreement that effots in preparation
of pilot modules would be exerted in the general area of advanced_waste
treatment. More specifically, remova1.of phosphorus from muniéipa] waste-
water discharges was considered to be especially timely and was adopted
for the piiot project.

Presentation in Wilmington

Because it offered an excellent opportunity to obtain audience re-
action, an invitation was accepted to present a medule beforé the annual
meeting of North Carolina Water Pollution Control Association, at Wilmington
in November, 1973, Actually, two modules were prepared - an introduction
to advanced wastewater treatment and a discussion of alum precipitation
of phosphorus - but only the first was used in Wilmington because of
time Timitations.

The module, "Practical Advanced Treatment," was prepared to intro-
duce that subject to audiences familiar with current wastewater treatment

technology, but having Tittle experience with advance treatment techniques
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which could be applied in operating plants today. The module turned out tb
considerably longer than originally anticipated (53 minutes) and time be-
fore the meeting did not permit reorganizing it into one or more shorter
presentations. Accordingly, it was used in that form, but the moduie on
alum precipitation of phosphorus was not presented.

Evaluation forms were distributed to the 45-50 perscons attending the
session, yielding 36 responses. Total responses in each category are sum-
marized on the sample form,which is reduced in size in Table 7, and indi-
cate favorable reaction of the audience to this module. Also, there is
substantial feeling favoring preparation of additional materials of this
type and making those materials available on loan. Responses in Item 13
favor development of materials based on taped discussions, s1ides; short
courses and workshops. Somewhat less enthusiasm is exhibited toward
written materials, although several respondents indicéte that they would
be desirable. Most individuals in this group identified themselves as
"superintendents” involved in both water and wastewater treatment acti-
vities in municipalities.

The presentation at Wilmington was judged to be reasonab1y successfu]
as a first effort. Respondents to Item 7 in Table 7 indicated that most felt
this presentation to be effective as given. However, the author was strongly
inclined to agree with the one-third who indicated that it would be better
if divided into two or three parts. Accordingly, over the next several
weeks it was thoroughly edited and redesigned as a three-module presenta-
tion including preparation of new visual materials. One purpose was to

make each segment of shorter duration to allow time for an audience break
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DBEPARTHMENT OF EMVIROWMENTAL SCIENCES AND ENGINEERING
SCHOOL OF PUBLIC HEALTH
UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL

QUESTIONNAIRE
PRACTICAL ADVANCED TREATMENT

How interested are you in this subject?
Nome o _ Stight _/  Moderate /o  High 25

How difficult was the presentation to you?

Too simple _2  About right 34  Too complicated ¢

Could you understand what was said?
Wot clear _© 0. K. 7 Very clear 29

How were the slides?

Very helpful 23  Some help .5 Little or no help O
How was the pace?

Too slow _/ About right 3.3~ Too fast _O&

How was the scope of the presentation?
Too much at one time 3~

4Which would be more effective?
a; This presentation as given 24
b) Divided into 2-3 parts /2

Would you like to see others like this prepared to cover each type of
advanced treatment?
Highly desirable 27 Desirable _& Hot desirable O

Should this and/or other similar units be made available on loan?
Highly desirable .2/ Probably desirable _/4. Hot desirable &

Would they be of help te you or others where you work?

Very helpful 2/ Helpful /3 Wo help _/

here would you prefer to learn new materials?
a} At home

b) At the office 2z

¢) Elsewhere )z

How would you prefer to learn?

a) Alone

b} Small groups (joint study) 2&
c) Classes (Tectures, etc.) _ .z

How desirable would each of the following technigues be to you in learning

new materials at home, the office, or elsewhere (check opposite each)?

High Moderate
1. Taped Discussions /& /3
2. Slides 22 9
3. MHritten Materials o 2
a) Lists of References yza /2
b) Abstracts of reports, articles i S
c) Loan copies of reports, articles %+ /7
d) Special "State-of-the-Art” reports a /2
4. Short Courses (lectures, etc.) /9 g
6. Workshops (Questions & Answers) 20 =

About right .27 Hot enough “meat" -3

Low Value

PHHbletpt

14,

16.

Your Type of Job:

Superintendent

Your Field:

Your Employer:

Operator

Designer
Regulatory
Sales
Other

Water
Wastewater
Both

Other

Federal
State
Hunicipal
Industrial
Engineer
Other

F*M&r**lﬁ Fw« I“M*FN

Cogmments and Suggestions:
“Excellent presentation--only problem I can anticipate is the lack of op-

portunity to interrupt and ask questions or obtain clarification.”

“Taped discussion allow for a 'timed' presentation which lends itself

well to specific time tables - good."

"Very good program--1'd like to see more.”
"One of our major needs today is the instruction and training of waste-

ny

water treatment plant operators. As you know we have several 're-
gional' schools with limitations on both instructors and a good text.
If we had the tape-siide type presentations prepared for all the sub-
jects that are offered, these could be presented to the classes with
a 'local' instructor who could explain, clarify and answer questions
on the material presented on the tapes and slides.”

feel this would be excellent for use in our office for the instruction
of all engineers and draftswen engaged in sanitary engineering work.
A bibliography or set of abstracts furnished with the slides and
tapes would allow those with more interest the opportunity to pur-
sue the subject still farther."

"This was a well thought out practical presentation which should arouse

interest and the seeking of further information."

"Very good presentation, would Tike to see more on subject.”
"Your presentation was excellent!™

"' Good"

"Very good."

"Break discussion with different voices and persons."

TABLE 7. TOTAL RESPONSES TO QUESTIONNAIRE ON "PRACTICAL
ADVANCED TREATMENT “

(WILMINGTON, N.C.).




and for questions and discussion after each module, if presented in a class.
If used by individuals or small groups, this would divide the content into
more easily assimilated portions. Another purpose, of course, was to im-

prove the content editoriaily in several respects,

Presentation at Chapel Hill Wastewater Operators School

Upon compTetion,'an invitation was accepted to present the revised
modules in a special evening session before the upprer two grades of waste-
water treatment plant operators at the annual short school in Chapel Hill.
0f course, this method of utilization is not really consistent with the
goal in preparing the modules. They were designed for use one at a time,
by individuals or small groups, probably with a substantial interval
(perhaps even days) between modules. Showing all of them in short suc-
cession concentrates the learning activity into teo short a peribd and
tends to tire the participants. Nevertheless, this cpportunity to reacﬁ
a substantial number of respondents within a short period appeared too
valuable to miss. |

In additidn to presenting the three modules on advanced wastewateﬁ
treatment, the group was informed that the one whiéh had been prepared
earlier on alum precipitation of phosphorus also would be presented to
any who cared to see it. Most of the audience remained for this fourth
module, giving valuable information about their reaction to a
somewhat different type of presentation. The scripts for all four modules

were duplicated and handed out to all participants for future reference.
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Tables 8-11 summarize responses to the four modules by 28-42 indivi-
duals each. In general, the response to each was favorable and some con-
structive suggestions were offered on method of presentation and topics
for future activities. Reaction to the moduie on "Alum Precipitation of
Phosphorus” appeared to be slichtly more favorable than the introductory

units on advanced wastewater treatment. Written comments and subsequent

cause it included more pictures, as contrasted wﬁth‘wa?ﬁ siides. The ex-
perimental results obtained in full-scale studies at Chapel Hill was es-
pecially interesting to these operators, many of whom have similar prob-
lems and plants.

Presentation ih Raleigh

Because most of those responding te the gquestionnaires distributed at
the Wilmington and Chapel Hill presentations were plant operators and
superintendents, it was desired to obtain reactions from others in the
field who might differ somewhat in outlook and interests. Accordingly,

a notice was mailed to all individuals who had responded to the initial
survey of interests and who reported mailing addresses in Wake and ad-
jacent counties. They were invited to attend a showing of the same
modules in Raleigh on May 22. 25-30 favorable responses were obtained
and about 15 participants actually attended. The relatively small re-
sponse probably can be attributed in large part to a short period of time
between mailing of the notice and the meeting itself. Also, it probably

demonstrates to some extent difficulties which busy professionals may
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Department of Environmental Sciences and Engineering
School of Public Health
The University of North Carolina at Chapel Hill
EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -
A SURVEY OF CURRENT PRACTICE

MODULE NO. 1 - INTRODUCTION AND GOALS

8¢

10.

1.

How interested are you in advanced treatment?
Nome @ Slight &  Moderate /3  High 2%

How difficult was the presentation to you?

Too simple &  About right 3/ Too complicated &
How was. the pace?

Too slow -3 About right 32 Too fast _2Z

How was the scope of the presentation?

Too much at one time ¢  About vright 27 Not enough "content" &
Did you use the tape?

Yes +~ No Partly

Could you understand what was said?
Not clear & 0. K. /7 Very clear 22

Do you like this technique?

Yes, a great deal 23 Yes, moderately Wk No o

Have you used methods based on magnetic tape for learning before?
Yes, several times 4 Yes, once or twice /g No /S

How did this module affect your feeling about using tape for Tearning?
Now Tike it more 2/ No change /& Now Tike it less @

Did you refer to the written transcript of tape content?
Yes, often /O Yes, seldom 44 _ No A5~

Was the transcript helpful enough in your Tearning to justify our in-
cluding them in future modules on other subjects?
Yes 2& Doubtful 44 _ No O

Did you use the slides?
A1l of them _»~ Some None

How did you use them?
Automatic change ¢~ Manual projector Viewer

Were they of good quality?
Excellent 26 0.K. & Poor O

How helpful were they?
Very Helpful 24 Some Help &S Little or No Help _/
Suggestions for change

17.

18.

20.

21.

22,

23.

24,

25.

26.

*20.

Where did you use this module?

At home At the Office Flsewhere Dperators | Sehoo/
How did you use it?
Alone Small Group Class or Meeting &~

Would you Tike to see more modules Tike this prepared on other subjects?
Yes, very mich 28 Moderately interested &_ Not interested _/

Should future modules include:

Only written text & pictures?_&_ Only written text & slides? ©
Only tape & pictures? % OnTy tape & slides? /

Written text, tape & slides? 32

Please describe subjects for. future modules which would be greatest
help and interest to you in your work: "A11 applications for WTP opera-
tors." "Industrial: (a) Activated sludge process, (b) Carbon absorption."
“S1ides & tape discussion on typical probl countered i i

$Tudge and possible solution or correction.” "Laboratory Procedures, Ad-
vanced Waste Treatment, Hydraulics" “"Other aspects of wastewater systems,
i.e. punp stations, collections systems, etc,” "Waste Treatment Facility
Trouble-shooting, Industrial Waste Treatment" “Pumps & Testing” (see below)*

Have you attended short courses in the water or wastewater field?
Yes, several /7 Yes, once or twice _/g No /

How do you compare short courses with this type of Tearning system?
Prefer short courses 2 Prefer this approach & would Tike both 2&

Your type of Job:

Operator _// Superintendent /3 Designer __/_ Regulatory -3

sales ,~ Other (specify) Lab. Tech., 4; Chemists 2; Supervisor; Mayor;
Engineer; Construction Inspector

Your Field:
Water /  Wastewater 2,2 Both /4£ Other aj i1i

QC, Utilities
Your Employer:
Federal 3 . State .47 Municipal _/S~ Industrial _/¢/ Consultant &
Sales _ 7/ - Other (specify)

Comments and Suggestions:"Very good--need more of it." "This would be a
tremendous aid in operator development; need pictures.” "Need types &
slides on Hydraulics.” "Wording on tape should be exactly as shown on slide
with explanation following. If not it is hard to read slide and listen to
different words from tape.” "I don't really buy the N.0.D., and I am unim-
pressed by unverified modeling." "Very good." "More slides on operation
(actual)." "Would be good for many classes this week. First two instructors
were bad} They rambled and were hard to follow. Slides and tape could be
designed to cover test material.”" '

continued: . "BODy) T, Equations, Stream Modeling." “"Plant design; the actual
laying out of a plant design, using information furnished by a city, etc.”
Tests on different lab tests to train operators." "Plant design, more cov-
erage for textile waste where digestors are not used; math & hydraulics which
are applicable to operation & not design." “Stream ecology, design of Adv.
Trtmt." "Technique of operating an activated sludge plant.” "Air Flotation."

TABLE 8. TOTAL RESPONSES TO QUESTIONNAIRE ON

MODULE NO. |

(CHAPEL HILL).
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Department of Environmental Sciences and Engineering

School of Public Health

The University of North Carolina at Chapel HiTl

MODULE NO. 2 - TYPES AND APPLICATIONS OF ADVANCED PROCESSES

EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -

A SURVEY- OF CURRENT PRACTICE

15.

12,

13.

4.

15.

How interested are you in advanced treatment? -
None © Slight _O_ Moderate s/« High 27

How difficult was the presentation to you?

i6.

Too simple 3 About right 3&  Too complicated O

How was. the pace?

Too slow _@_ About right .7 Too fast 3

How was the scope of the presentation?

Too much at one time / ~About right ¢ Not enough “content" ¢£

Did you use the tape?
No

Yes ¢~

19.
Partly

Could you understand what was said?
Not clear _©O 0. K. /£ Very clear 25 20.

Do you tike this technique?
Yes, a great deal 24 Yes, moderately /3 No _O

Have you used methods based on magnetic tape for learning before?
Yes, several times & Yes, once or twice /4 No 2/

How did this module affect your feeling about using tape for learning?
Now like it more 257 No change /£ Mow Tike it less o 2.

Did you refer to the written transcript of tape content?
Yes, often /&  VYes, seldom -5~ No .20 22.

Was the transcript helpful enough in your learning to justify our in-
cluding them in future modules on other suybjects? ) 23,
Yes 33 Doubtful 2 No 2

Did you use the sTides?
A1l of them _g¢~ Some None 24.

How did you use them?
Automatic change #~ Manual projector Viewer 25.

Were they of good quality?
Exceltent 29 O0.X. // Poor O

How helpful were they?

26,

Very Helpful .3/ Some Help _7 Little or No Help /

Suggestions for change "Mpre diagrams for treatment, processes & reactions.”
"Diagrams & pictures,” "Prepare a high quality reading material (see above right)

continued: for use before viewing the module." "Should be made avail-
able other than during school for classification." "I think this is a
good way of expressing advanced treatment.” "More diagrams."

Where did you use this module?

,
At home At the Office Elsewhere _Opea tors’ Seboo/
How did you use it?

Alone Small Group Class or Meeting

Would you like to see more modules 1ike this prepared on other subjects?
Yes, very much 23 Moderately interested 7 Not interested /

Should future modules include:

Only written text & pictures? /  Only written text & sTides? _/
Only tape & pictures? 2 Only tape & slides? _/

Written text, tape & sTides? 32

Please describe subjects for future modules which would be greatest

help and interest to you in your work: “Go-into process deeper." "Biology
& Chemistry" "Operation of activated.sludge treatment plant, laboratory
test, pump appiication. etc. It would be very good on all related sybjects
perfect operator training tool)." "Design of advanced treatment facilities."
"Complete training program for all i

operators.” “Safety ~ Cross Connutions, Hazards around plant.” P"ATl

phases of waste treatment & their tests."

Have you atlended short courses in the water or wastewater field?
Yes, several /G = Yes, once or twice /Z No 4€

How do you compare short courses with this type of learning system?

Prefer short courses 2 Prefer this approach .5~ would like both 22

Your type of Job: i

Operator /32 Superintendent Designer / Regutlatory

Sales s~ Other (specify) Lab. Tech. 4; Engineering Responsibility; Mayor
Chemists 3; Construction Inspéction; Environm, Eng.; Supervisor;

Your Field: Technical Engineer.

Water / Wastewater 24  Both /4L Other Air, QC, Utilities, Utility

Generation,

Your Employer:
Federal .3  State 7  Municipal /ZZ Industrial /2 Consultant ©_
Sales _/  Other (specify)

Comments and Suggestions: "Very good--the summary should verbally repeat
the main items for the benefit of those with tape recorders for further
review." "I really Tike the written synopsis for a learning vehicle."
"Would be very helpful for operator training; need pictures." "Need
stides with diagrams and/or pictures along with written material."

TABLE 9.

TOTAL RESPONSES TO QUESTIONNAIRE ON

MODULE NO.2 (CHAPEL HILL).




Department of Environmental Sciences and Engineering
School of Public Health
The University of North Carolina at Chapel Hill
EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -
A SURVEY OF CURRENT PRACTICE

MODULE NO. 3 - A RATIONALE FOR APPROACHING THE PROBLEM

oy

12,

13.

150

How interested are you in advanced treatment?
None o Slight _/  Moderate £33 High /7

How difficult was the presentation to you?
Too simple 2 About right 29 Too complicated o

How was. the pace?
Too stow /  About right 27 Too fast .3

How was the scope of the presentation?

Too much at one time ©_ About right 28 Not enough "content” 3
Did you use the tape?

Yes ¢~ No Partly

Could you understand what was said?
Not clear & _ 0. K. /2 Very clear /7

Do you like this technique?

Yes, a great deal 2.2 Yes, moderately G No _©

Have you used methods based on magnetic tape for learning before?
Yes, several times 7 Yes, once or twice /0 No Zf‘

How did this module affect your feeling about using tape for Tearning?
Now like it more 2/ No change /O MNow like it less @

Did you refer to the written transcript of tape content?
Yes, often é Yes, seldom _/ No /7

Was the transcript helpful enough in your learning to Jjustify our in-
cluding them in future modules on other subjects?
Yes 27 Daubtful 2Z2_ No QO

Did you use the slides?

A1l of them &~ Some None
How did you use them? A
Automatic change # _ Manual projector Viewer

Were they of good quality?
Excellent 23 0.K. & Poor O

How helpful were they?
Very Heipful 22 Some Help 7  Little or No Help /
Suggestions for change -

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

Where did you use this module?

L
At home At the Office . Cisewhere gperators ' Sehool

How did you use it?

Alone __ Small Group __ Class or Meeting ¢~

Would you like to see more modules like this prepared on other subjects?
Yes, very much 2.5~ Moderately interested .5~ Not interested /

Should future modules include:

Only written text & pictures? 4 Only written text & slides? &
Only tape & pictures? {] nly tape & slides? _/

Written text, tape & sTides? 28

Please describe subjects for future modules which would be greatest
help and interest to you in your work: .

"Al1 areas, Alum & Polyelectrolites.” "Lab Test and Procedures.”

"More toward a_correspondence course with module presentations as a help."

Sampling, lab work, safety." "Pumping Stations, Collection Systems."

Have you attended short courses in the water or wastewater field?
Yes, several /3 Yes, once or twice /5~ No 3

How do you compare short courses with this type of learning system?
Prefer short courses 2 Prefer this approach £  would like both 22

Your type of Job: i

Operator 2 Superintendent /2 Designer _/  Regulatory _9&

Sales _J Other (specify) Enar,, Mavor. Lab, Tech, 2. Chemist, Construction

Inspector, Supervisor.

Your Field:

Water ¢ _ Wastewater /9 Both /2 Other Aiy. Utilities. Utility
Generation

Your Emplayer:

Federal -3 State 7  Municipal & _ TIndustrial /¢ Consultant ©

Sales _g  Other (specify) —

Comments and Suggestians:

"Very good."  "Pictures, not just writing on slides.”

"Your editorial is excellent and I agree completely."

"Go slower on heavy stuff--such as calculations and figures."
“A picture occasionally would help."

"More pictures and diagrams."”

TABLE 0. TOTAL RESPONSES TO QUESTIONNAIRE ON
MODULE NO. 3 (CHAPEL HILL).
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Department of Environmental Sciences and Engineering
Schoot of Public Health
The University of North Carolina at Chapel Hill

EVALUATION FORM

ALUM PRECIPITATION OF PHOSPHORUS

10.

11.

12.

13.

14,

15,

How interested are you in advanced treatment?
None _O Slight _O  Moderate /5~ High /2

How difficult was the presentation to you? i
Too simpie 2 About right 24 Too complicated O

How was. the pace?
Too-slow / _ About right 25 Too fast _/

How was the scope of the presentation?
Too much at one time O  About right 26 Not enough "content” /

Did you use the tape?
Yes +~ No _ _ Partly __

Could you understand what was said?
Not clear @ 0. K. &  Very clear /T

Do you like this technique?
Yes, a great deal 2/ Yes, moderately .57 No 2

Have you used methods based on magnetic tape for Tearming before?
Yes, several times -5~ Yes, once or twice /2 No 7

How did this module affect your feeling about using tape for learning?
Now Tike it more /G MNo change 7 MNow like it less &

Did you refer to the written transcript of tape content?
Yes, often /O Yes, seidom & No /3

Was the transcript helpful enough in your Tearning to justify our in-
cluding them in future modules on other subjects?
Yes 24 Doubtful & No O

0id you use the slides?
All of them v~ Some None

How did \you use them?
Automatic change +— Manual projector Viewer

Were they of good quality?

Excellent 22 0.K._7_ Poor O

How helpful were they?

Very Helpful 22 Some Help 4+ Little or No Help _L

Suggestions for change "Need more_time other than during classification
study."

19.

20.

21.

22.

23.

24,

25.

26.

wWhere did you use this module?

At home At the Office Elsewhere ng;érs ! Se Lo/

How did you use it?
Alone small Group Class or Meeting #~

Would you like to see more modules like this prepared on other subjects?
Yes, very much 24/ Moderately interested 2 Not interested O

Should future modules include:

Only written text & pictures? / Only written text & slides? O
Only tape & pictures? g( Only tape & slides?

Written text, tape & sTides? 2%

Please describe subjects for future modules which would be greatest
help and interest to you in your work:

"Pumps, Testing." "Removal of Heavy Metals." "Test and Applications,”

"Pumps and Hydraulics.”

Have you attended short courses in the water or wastewater field?
Yes, several /2 Yes, once or twice /2 fNo 3

Hiow do you compare short courses with this type of leaming system?
Prefer short courses @ Prefer this approach 35~ would like both 252

Your type of dJob: X .
Operator é Superintendent /2 Designer Z Regulatory

Sales _;— Other (specify) Chemist-Operator; Supervisor; Construction In-
spector; Engineer; Mayor; Lab. Tech. & Operator; Lab. Tech.
Your Field:

Mater _©Q Wastewater /77 Both _& Other Utility Generation, Air
Your Employer:

Federal _/  State 3~ Municipal /2- -Industrial /3 Consultant O_
Sales _J  Other (specify)

Comments and Suggestions:

"Like this portion better than others because it contained more specific
information.” "Very good--should be expanded to all units of study.”
"I believe this technique would be very practical if there were means
for receiving the answers to questions pertaining to the material pre-
sented on the slides and tape." )

NOTE: There was one Industrial Wastewater Superintendent who answered
none of the questions but gave ‘the comment, "more rounded presentation,
written, pictures, etc,, good summary."

TABLE [I. TOTAL RESPONSES TO QUESTIONNAIRE ON "ALUM
PRECIPITATION OF PHOSPHORUS" (CHAPEL HILL).




face in attending meetings of this type énd may provide a clue that this
type of consumer could be “reached” best by some other technigue --

for example, by making the tapes, slides and written materials avail-

able to him on Toan for use individually or in small groups in his office.
That would make it possible to program their utiliization at convenience
of the user, instead of attempting to structure it rigidly as done in this
instance.

Tables 12-15 summarize the results obtained from questionnaires dis-
tributed to this group after showing each module. Only one of the pérti—
cipants was a plant superintendent and one was a student. The others were
practicing professionals, in and out of the water field, and emp?oyeé in
engineering offices, reculatory agencies, and educational iﬁstitutioés.

In view of this, it is surprising to note the deg%ee of similarity ih re-
action of this group to that of the other groups with different interests
and backcrounds, summarized earlier. Although there are some differences,
they are by no means striking. Perhaps the major ones can be found in
comments and suggestions about types of materials recommended for future
modules. |

Overall Critique

Examination of data summarized in Tables 7-15, as well as verbal re-
actions of participants to whom the modules have been presented, indi-
cate a highly favorable reaction to this method of presentation. An im-
portant point relative to preparation of modules in the future is that
participant reaction desired more generous use of pictures of operating

facilities and more references to real-life experiences 1in their
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Department of Environmental Sciences and Engineering
. School of Public Health
The University of North Carolina at Chapel Hill
EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -
A SURVEY OF CURRENT PRACTICE

MODULE NO. 1 - INTRODUCTION AND GOALS

14.

15.

How interested are you in advanced treatment?
None _@» Slight ©O Moderate -3 - High /o

How difficult was the presentation to you?
Too simple _ 4 About right _Z  Too complicated & -

How was. the pace?

Too slow __/  About right // Too fast _/

How was the scope of the presentation? -
Too much at one time ¢ About right & Not enough "content" 5~

Did you use the tape?
Yes »~ No Partly

Could you understand what was said?
Not clear _O_ 0. K. 4£  Very clear §

Do you like this technique?
Yesy a great deal 9 VYes, moderately 4 No &

Have you used methods based on magnetic tape for Tearning before?
Yes, several times 3 Yes, once or twice & No 2

How did this module affect your feeling about using tape for learning?
Now Tike it more 5~ No change & Now Tike it less O

Did you refer to the written transcript of tape content?
Yes, often _2 Yes, seldom & No /O

Was the transcript helpful enough in your learning to justify our in-
cluding them in future modules on other subjects?

Yes Z Doubtful 3  No O

Did you use the slides?

All of them g— Some None

How did you use them?
Automatic change 4~ Manual projector Viewer

Were they of good quality? -
Excellent //  0.K. ©  Poor O

How helpful were they?
Very Helpful _7  Some Help ~5_ Little or No Help O

Suggestions for change “Explain BOD and pollution in more realistic and
understandable terms that people can relate to.” (See above right)

15,

20.

21,

22,

23.

24,

25.

26.

continued: "Very good presentation." ™Maybe show a couple of block
diagrams about how secondary treatment processes are set up." "Add
pictures rather than all written material.” "Use sketches of plant
equipment or actyal pictures of equipment to clearly show what unit
looks 1ike." "Might run through some of the unit processes like you
did for secondary treatment (just a listing}." "Some classification
might be helpful in explaining exactly what type of water is meant by
'municipal’ water; drinking, pre-water treatment, etc." "Seems you
could have mentioned a Tittle more about advanced treatment in terms
of various systems used--not so much in detail though.” :

Where did you use this module? . cey .
At home At the Dffice Elsewhere Azlesoh A Frog

How did you use it?
Alone Small Group Class or Meeting &~

Would you Tike to see more modules like this prepared on other subjects?
Yes, very much /£ Moderately interested 3 Not interested O
Should future modules include:

Only written text & pictures? /  Only written text & slides? &

Only tape & pictures? o Only tape & slides? /

Written text, tape & sTides? _y/

Please describe subjects for future modules which would be greatest

help and interest to you in your work: "Treatment of water plant wastes;
use of polymers in water and/or waste treatment." "Techmical aspects of
water & wastewater treatment unit processes, hydrology, practical hydrau-
Tics." "Additional air & water pollution control considerations." 1. More
detail on Phosphorus & Nitrogen removal; 2. Also some detail as to solids
removal (fiTters); 3. Chemical-Biological Processes for Treatment.® “"Treat-
ment plant design criteria, how to decide which processes to use." “*Nuts
& Bolts' aspects of trimt. facilities, i.e. pump operat., types of valving.”
Have you attended short courses in the water or wastewater field? "

Yes, several _§  VYes, once or twice 4 No 3 _

How do you compare short courses with this type of learning system?
Prefer short courses / Prefer this approach .5 would ike both 27

Your type of Job: .
Operator _¢»  Superintendent /  Designer
Sales _©_ Other (specify) Research 2; Engr.
Engr. for Environm. Engr.; Chief Engr, n
Your Field: ) San. Engineer,
Water _/  Wastewater 4/ Both 3 Other

Regulatory 2
Anal

Your Employer:
Federal _2 State 5 Municipal _/_ -Industrial _¢7 Consultant &£
Sales o Other (specify) University

Comments and Suggestions:

"The first module is a textbook (?) version of treatment components that
might be useful to participants unfamiliar with related topics."

"Module might be a little too simplistic for people who are in field
already.” "More photographs; changes in background color is distracting."
"Introduction was generally good; slide presentations are generally more
helpful in understanding processes rather than reading in texts.”

TABLE [2. TOTAL RESPONSES TO QUESTIONNAIRE
ON MODULE NO.|

( RALEIGH).
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Department of Environmental Sciences and Engineering
School of Public Health
The University of North Carolina at Chapel Hill
EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -
A SURVEY OF CURRENT PRACTICE

MODULE NO. 2 - TYPES AND APPLICATIONS OF ADVANCED PROCESSES

1.

12.

How interested are you in advanced treatment?
None _O Slight _Q Moderate 3 High _¥

How difficult was the presentation to you?
Too simple .2 About right /0 Too complicated O

How was. the pace?
Too stow _©  About right /R Too fast O

How was the scope of the presentation?
Too much at one time (2 About right /& Not enough “content” 2

pid you use the tape?
Yes &~ No Partly

Could you understand what was said?

Not clear @9 0. K. é Very clear s

Do you like this technique?
Yes, a great deal /O VYes, moderately .2 No _O

Have you used methods based on magnetic tape for learning before?
Yes, several times 2 Yes, once or twice Z No 3

How did this module affect your feeling about using tape for learning?
Now like it more 3~ No change & Now like it less /_

Did you refer to the written transcript of tape content?
Yes, often _/ Yes, seldom / No 7

Was the transcript helpful enough in your learning to justify our in-
cluding them in future modules on other subjects?
Yes _7 Doubtful / Mo @

Did you use the slides?
Al of them &7 Some ____ None __

How did you use them?
Automatic change &~ Manual projector Viewer

Were they of good quality?
Excellent /O 0.K. O Poor O

How helpful were they?

Very Helpful Some Help &  Little or No Help &

Suggestions for change “Actual pictures of plants used to clearly dis-
close what is being talked about.,*

16.

20.

21.

22,

23.

24,

25.

26.

Where did you use this module?

At home ___ At the Office Elsewhere ﬁﬂ,&/z' A »ﬂzy)éﬂg

How did you use it?

Alone Small Group Class or Meeting &

Would you like to see more modules like this prepared on other subjects?
Yes, very much /2 Moderately interested -2 Not interested &

Should future modules include:

Only written text & pictures? 2 Only written text & slides? ©
Only tape & pictures? Only tape & slides? _/

Written text, tape & sTides? /g2

Please describe subjects for future modules which would be greatest

help and interest to you in your work: "More technical info. on various
types of adv. trtmt. processes--in terms of what processes can be used for
various waste characteristics; what is_generally used in field & is more
successful.” "Overview of Industrial Waste Trtmt. Problems." "Modules
covering particular phases of adv. trimt.; filtering (medias, etc.); Car-
bon adsorption. 1 j

app
Tittle is readily available on this subject; Metals Removal of Cyanide
ﬁxestructl on."

Have you attended short courses in the water or wastewater field?
Yes, several ﬁ Yes, once or twice &4 No 2.

How do you compare short courses with this type of learning system?

Prefer short courses / Prefer this approach $~ would like both .$—

Your type of Job: X

Operator @  Superintendent Z Designer .32 - Regulatory .3

Sales g Other (specify) . iei) - i
for State; Engr. (Project Analyst) EPA.

Your Field:
Water _ O Wastewater .5~ Both .3 Other pjp quality Contral
Your Employer:

Federal State S5 Municipal _/ - Industrial & _ Consultant 3
Sales ¢ Other (specify)

Comments and Suggestions:

"Would enjoy separate presentations on each process.” .

"Very good.” "Provide more diagrams {schematics) in the transcript.”
uExcellent idea--like three parts better than Wilmington (Nov,'73)
approach,”

TABLE 13. TOTAL RESPONSES
ON MODULE NO. 2 ( RALEIGH).

TO QUESTIONNAIRE




Department of Environmental Sciences and Engineering
School of Public Health
The University of North Carolina at Chapel Hi1l
' EVALUATION FORM

ADVANCED TREATMENT OF MUNICIPAL WASTEWATERS -
A SURVEY OF CURRENT PRACTICE

MODULE NO. 3 - A RATIONALE FOR APPROACHING THE PROBLEM -

14

13.

14,

How interested are you in advanced treatment?

None O Slight O _ Moderate 2 High _ /O

How difficult was the presentation to you?

Too simple __/  About right // Too complicated 12}

How was. the pace?

Too slow _/ About right _// Too fast g

How was the scope of the presentation?
Too much at one time ¢ About right & Not enough “content” 2

Did you use the tape? .
Yes No Partly

Could you understand what was said?
Not clear @ 0. K. 4~ Very clear 7

Do you like this technique? .
Yes, a great deal 9_ Yes, moderately 2 No O

Have you used methods based on magnetic tape for learning before?
Yes, several times 2 Yes, once or twice _Z No 2

How did this module affect your feeling about using tape for learning?
Now Tike it more 4+ No change 77 Now like it less O

Did you refer to the written transcript of tape ‘content?
Yes, often 2 Yes, seldom _/ _ No _&

Was the transcript helpful enough in your learning to justify our in-
cluding them in future modules on other subjects?

Yes _7 Doubtful _/ No O

Did you use the slides?
AiT of them _g~ Some None

How did you use them?
Automatic change 2~ Manual projector Viewer

Were they gf good quality?
Excellent 0.kK. / Poor O

How heipful werg they?
Very Helpful Same Help .F_ Little or No Help _/
Suggestions for change

1.

20.

21,

22,

23.

24.

25,

26.

Where did you use this module? . s
At home At the Office Elsewhere Ra /o4 e Fora

How did you use it?

Alone Small Group Class or Meeting &~

Would you like ta see more modules like this prepared on other subjects?
Yes, very much 9 _ Moderately interested / Not interested ©

Should future modules include:

Only written text & pictures?_& Only written text & slides? O
Only tape & pictures? OnTy tape & slides? _/

Written text, tape & sTides? /O

Please describe subjects for future modules which would be greatest
help and interest to you in your work: .

“Need to_have a module on land application technology; looks Tike a
most attractive alternative! Again a need for photographs and demonstra-

tions to go along with the narrative." “Air and Water Pollution Control
onsiderations.

Have you attended short courses in the water or wastewater field?
Yes, several 4~ VYes, once or twice & Mo 2

How do you compare short courses with this type of learning system?
Prefer short courses _¢ Prefer this approach .5~ would like both S

Your type of Job: )

Operator O _ Superintendent _/  Designer _&£ Regulatory 3

Sales ¢~ Other (specify) Air Quality Control; Sanitary Engr.{Plans
Review); Review Engr. for State; Engr.(Pr ‘j__.Analyst EPA;

Your Field: Student ? orestry).

Water O  Wastewater .5 Both 3  Other _ajy Quality Control

Your Employer:

Federal State &  Municipal _/  Industrial & _ Consultant £
Sales _©  Other (specify)

Comments and Suggestions:

“In my opinion reading and referring to the handout would be adequate for
my information!®

“This module did 1ittle to complete the subject, except for the sober
throughts expressed in the editorial.”

“Yery good."

TABLE 14. TOTAL RESPONSES TO QUESTIONNAIRE
ON MODULE NO.3 (RALEIGH).
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EVALUATION FORM

ALUM PRECIPITATION OF PHOSPHORUS

10.

n.

14.

15.

How interested are you in advanced treatment?
None @ Slight @ Moderate 2  High é

How difficult was the presentation to you?
Too simple @ About right & Too complicated &

How was. the pace?

Too slow _¢@  About right & Too fast O

How was the scope of the presentation?

Too much at one time @ About right 8 Not enough "content" O

Did you use the tape?
Yes &+~ HNo Partly

Could you understand what was said?
Not clear _©@ 0. K. 2 Very clear _4

Do you like this technique?
Yes, a great deal 7 Yes, moderately / No

Have you used methods based on magnetic tape for learning before?
Yes, several times 2 VYes, once or twice 44 No

How did this module affect your feeling about using tape for learning?
Now Tike it more <L No change 4£ Now like it less O

Did you refer to the written transcript of tape content?
Yes, often _/ Yes, seldom _/ No £

Was the transcript helpful enough in your Tearning to justify our in-
cluding them in future modules on other subjects?
Yes Doubtful _/ No

Did you use the slides?
A1l of them _+~~ Some ___ None _

How did you use them?

Automatic change &~ Manual projector Viewer
Were they of good quahty?

Excellent :Z 0.K. / Poor 0

How helpful were they?
Very Helpful .5~ Some Help 3

Little or No Help O
Suggestions for change

i6.

17.

20,

21.

22,

23.

24,

25.

26.

Where did you use this module?

At home At the Office Elsewhere _£R/A/ 4, /ﬂzz;énq

How did you use it?

Alone Small Group Class or Meeting &~

Would you Tike to see more modules 1ike this prepared on other subjects?
Yes, very mich & Moderately interested -/ Not interested

Should future modules include:

Only written text & pictures? © Only written text & slides? O
Only tape & pictures? ¢  Only tape & slides? /

Written text, tape & sliﬂes’» Z.

Please describe subjects for future modules which would be greatest
help and interest to you in your work:

See ¢ in Modyle No. 1

Have you attended short courses in the water or wastewater field?
Yes, several .3  Yes, once or twice .3  No _2

How do you compare short courses with this type of leav-nmg system?
Prefer short courses _/ Prefer this approach .3 would Tike both _ﬁ

Your type of Job:
Operator _ @ Supermtendent Y

Designer 22 Regulatory 2
Sales ____ Other (specify)

San. Engr.(Plans Review); Review Enar.;
Student (Forestry)
Your Field:

Water ¢  Wastewater .5~ Both 2  Other _ Forestry

Your Employer:
Federal _/_ State _4 Municipal _/ Industrial O

ConsuTtant 2
Sales _©  Other {specify)

Comments and Suggestions:

“Need more room for comments & allow for more public participation in this
form of information dissemination." “Excellent. Would like to see all
the subjects in Advanced Treatment handled like this.” “Very interesting,
particularly in reference to Chapel Hill Plant results." "Could deal a
Tittle more with the technical aspects and field application of chemical
precipitation.”

TABLE [5. TOTAL RESPONSES TO QUESTIONNAIRE ON “ALUM
PRECIPITATION OF PHOSPHORUS" ( RALEIGH).




operation, whenever possible. C(learly, relevance is the byword!

Time and financial constraints have preciuded widespread distribution
of the modules to individuals and small groups for utilization at their
own convenience and pace, as intended in their desfgn. It is felt that the
testing method actually employed in these studies has been more demanding
of the presentations by compressing them into a time frame which was too
short and rigid for optimum utilization. In spite of that severe handi-
cap, audience reaction has been good and several participants have vol-
unteered views that making modules of this type available to them at
home or the office would be very helpful in their professiona]‘deve1cp-
ment and that of fellow workers who were not able to attend the presenta-
tions.

With respect to capability for developing similar modules on the
many subjects of interest, as expressed in the survey, there séems to be
no fundamental reason why a major effort in this area could not be mount-
ed with personnel and facilities presently available in North Carolina.
The most important needs in doing that will involve efforts to insure
relevancy in the presentations and careful attention to effective use of
all appropriate teaching aids. Although most water resources academi-
ciané are somewhat ineffective in those respects now, there is no reason
why the capabilities could not be developed rather rapid]y,-if really
desired. |

The most important question relating to specific goals of this pro-
ject is whether this type of technique can be used effectively in trans-

ferring research findings to practitioners in the field. In that respect,
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it is significant that the module receiving best veaction, in spite of some

editorial Timitations, was the one on "Alum Precipitation of Phosphorus”
-~ the only one which actually reported research observations from a
project on wastewater treatment. Its favorable response indicates that
research findings can be presented successfully to practitioners, if
assembled in modules which are interesting and relevant to their
problems and needs.

Based on reactions to all of the modules, but especially to the one
on "Alum Precipitation of Phosphorus,” the author is convinced that this
type of presentation can be used effectively for transferring research

information to water resources engineers and other practitioners.
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