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The purpose of this study was to determine the effects of the

Delphi Technique on two types of judgment; factual judgment and value

judgment. Other considerations were the effect of the process on

mean response and variability of response.

In testing the Delphi Technique this study arrived at five

definite conclusions:

1. The Delphi Technique did not promote a significant change

in mean response to factural judgment items.

2. The Delphi Technique did not promote a significant change

in mean response to value judgment items.

3. The Delphi Technique did not produce a consistent change

in variance of response to factual judgment items.

4. The Delphi Technique did not produce a significant change

in variance of response to value judgment items.



5. The Delphi Technique caused a reduction in the number of

responses to the last survey in the process.

In addition to these five conclusions there were some noteworthy

observations about the procedure of the Delphi Technique. The most

outstanding observation was the fact that the investigator was con-

tinually facing a time deadline for analyzing the results of the first

survey in order to provide feedback for the second survey. The

investigator was faced with the same rush schedule to analyze the

results of survey two in order to provide feedback for survey three.

On top of being faced with a continuous rush schedule, the unavail-

ability of a survey instrument necessitated a separate study to

develop the research instrument for this study.

The Delphi Technique was used to identify the goals of the

Industrial Education Department on the Oregon State University

campus. Participants in the study consisted of five groups. The

groups were: Industrial Education faculty, Industrial Education under-

graduates, administrators of the School of Education, employers of

Industrial Education graduate students and recent graduates of the

Industrial Education department. Out of the five groups recent

graduates and employers were deleted from the study due to their

lack of response to the recurring surveys of the Delphi Technique.

The general Delphi procedure followed was:

1. A survey instrument was administered to the five groups

of respondents.



2. The data provided were analyzed to provide feedback for a

second survey. A new survey instrument was printed incorporating

the feedback. The instrument was used to survey the same groups

of respondents.

3. The data provided by the second survey were analyzed to

provide feedback for a third survey. At this point the group of

employers was deleted from the study since zero returns were re-

ceived from this group.

4. The results of the third survey were analyzed to provide an

indication of the responses to the third survey. At this point the

group of recent graduates was deleted since they returned only two

instruments.

5. Tests for significant difference between survey one and

survey three provided the basis for conclusions drawn by this study.

The Pilot Study

A 43-item preliminary instrument was developed and admin-

istered to a group of students that were not involved in the Delphi

(undergraduate and graduate students). The results of this survey

were factor analyzed to eliminate spurious items and group the

remaining usable items. Thirty items were identified as suitable for

the instrument. These 30 items were placed in the following four

groups:



1. Goal statements dealing with student development in the

affective domain.

2. Goal statements dealing with student development in the

cognitive domain.

3. Goal statements dealing with curriculum flexibility.

4. Goal statements dealing with a student oriented faculty.
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AN INVESTIGATION OF THE EFFECTS OF FEEDBACK ON
VARIABILITY AND CENTRAL TENDENCY OF GROUP

OPINION WHILE EMPLOYING THE
DELPHI TECHNIQUE

I. INTRODUCTION

In an effort to circumvent the face-to-face communication prob-

lems associated with committee work, the Rand Corporation developed

the Delphi Technique. The goal of this procedure was to obtain con-

sensus without bringing individuals together in a face-to-face meeting.

This was accomplished by having the individuals complete a series of

questionnaires containing controlled feedback (Uhl, 1971). Proponents

of the Delphi Technique have made enthusiastic claims about the

power of the technique to produce a consensus. Moreover, the tech-

nique has been lauded for its ability to bring about a high degree of

accuracy in forecasting technological advances. The Delphi Tech-

nique has also been praised for its ability to overcome the problems

found in face-to-face meetings, such as, committees, panels, for-

ums, etc. By overcoming the problems of face-to-face encounter

the Delphi Technique has been reported to provide its results in a

shorter time period than other methods designed to promote consen-

sus. Supporters of the Delphi Technique have indicated that since

the technique produces accurate results in a short period of time,

there is a substantial reduction in financial investment. However,

it would appear that the degree to which financial investment was

reduced would be a function of the situation in which the Delphi Tech-

nique was used rather than an attribute of the technique. Recently
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the Delphi has achieved wide acceptance as a method of research

for identifying institutional goals. However, the process has become

distorted from the true Delphi Technique as developed by the Rand

Corporation. The original Delphi Technique used a small number of

carefully selected experts to predict what will happen. The distorted

version used a large number of randomly selected experts to predict

what should happen (Cyphert and Grant, 1971). Moreover, recent

attempts have initiated the process with a previously developed in-

strument. The traditional approach simply asks the experts to

indicate their views on a particular issue in order to develop an

instrument (Weaver, 1971).

With the before-mentioned differences in mind, both the tradi-

tional and the recent uses of the Delphi Technique follow the same

basic procedure: (1) the results of the first survey are summarized

and returned to the participants; (2) the participant is asked to re-

evaluate his position and either change it or tell why he didn't; (3)

the second survey is then summarized and the procedure is repeated.

There may be three or more surveys done with feedback each time.

The net effect of this process is to promote a convergence of opinion.

The Problem

The Delphi Technique is used to promote convergence of opinion,

or the reduction of the standard deviation of a distribution of responses.
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Normally, however, some measure of central tendency is used to

indicate the position of group opinion, not an indicator of variation

such as standard deviation (Smith, 1970). It would appear that since

the recent uses of the Delphi Technique involve more than 150 respon-

dents (instead of small groups of experts, or committees) there is a

need to investigate the significance of any change of the central ten-

dency in the process. Consensus has been defined by other studies

as the interquartile range (Cyphert and Gant, 1971). This definition,

however, gives no indication of the significance of convergence of

opinion--a major claim of the Delphi Technique.

Statement of the Problem

The primary problem of this study was to determine the effects

of feedback on variability and central tendency of group response

to the Delphi Technique. Questions to be answered by this study

were:

1. When the Delphi process is used and factual judgments

are asked for, is a significant change in central tendency effected?

2. When the Delphi process is used and value judgments are

asked for, is a significant change in central tendency effected?

3. When the Delphi process is used and factual judgments

are asked for, is a significant change in variance effected?
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4. When the Delphi process is used and value judgments

are asked for, is a significant change in variance effected?

The Purpose of the Study

The purpose of this study is to test the process of applying the

Delphi Technique to research studies that involve the use of large and

small samples. The findings of this study will indicate the appro-

priateness of applying feedback in surveys using large and small

samples.

Need for the Study

Robert C. Judd, a Delphi user, has indicated that the Delphi

Technique is enjoying increasing utilization in both industrial plan-

ning and identification of goals for education (1970). This is demon-

strated by studies, to identify goals, performed by scholars like

Cyphert and Gant (1971), Weaver (1971), Dalkey (1969), Anderson

(1970), Chickering (1969), Uhl'(1971) and others.

The study by Norman P. Uhl seems to typify the type of

study that has recently been employed using the Delphi Technique,

although modified to accommodate large samples. In his study

Uhl surveyed a total of 989 respondents and selected his samples
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from on-campus and off-campus groups as follows:

... students, selected by stratified random sampling in
order that, whenever possible, a male and female were
included from each academic department; faculty, se,
lected by stratified random sampling in order that,
whenever possible, each department was represented;
all academic administrators, ... active trustees, ...
active alumni, ...parents of the students, ... and
leaders of community groups....

In his study Uhl surveyed the participants the first time with a pre-

viously prepared opinionnaire. He then provided the participants

with feedback from that survey and had them complete a second sur-

vey. Feedback was again given to the participants and they we re

asked, for a third time to complete the survey (Uhl, 1971).

It can be seen from Uhl's study that the sample was both elabor-

ate and large (as compared to an advisory committee). Furthermore,

the summarizing of results and additional surveys constitutes a con-

siderable amount of effort, not to mention cost. The significant

issue, at this point, becomes the question: if the process does not

provide a significant change in the opinion position, or variance, what

is the reason for continuing beyond the initial survey? The point

appears to be that since the process is being so widely accepted it

will probably be considered for use in other similar studies in the

future.. Information regarding the significance of convergence and
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alteration of central tendency may be of great value in deciding if the

additional cost of the feedback stages is warranted.

Variables in the Study

When an appropriately selected sample of sufficient numbers is

used there is less chance of differences between individuals becoming

a significant factor (Best, 1970). Thus, for the purpose of this study

variation in intelligence, personality, age, socio-cultural background,

economic status, and marital status were not controlled. The

variables that were controlled by this study, however, are discussed

below.

Independent variable. This study considered two aspects of

opinion and feedback of information as the independent variables in the

following relationship:

1. Feedback of information concerning opinions involving factual

judgment.

2. Feedback of information concerning opinions involving value

judgment.

Dependent variable. For both of the above independent variables

the following two dependent variables will be considered.

1. Changes in the central tendency of the sample.

2. Changes in the variance of the sample.
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Definition of Terms

Feedback. Providing the participants with general information

about the central tendency of the entire sample for each item on the

instrument, was considered feedback.

Convergence. Convergence (of opinion) was considered a

significant reduction in the standard deviation of the responses to an

item by the entire population.

Factual Judgment. Factual Judgment was considered the

respondents perception of what the goals of the Industrial Education

department were at the time of this study.

Value Judgment. Value Judgment was considered the respon-

dents perception of what the goals of the Industrial Education Depart-

ment should be.

Factor Analysis. Factor Analysis was the process of intercor-

relating all pairs of scores, analyzing the intercorrelation matrix and

extracting those groups of scores that account for the patterns of

intercorrelation among items. The intercorrelation was between

items on the instrument rather than respondents to the instrument,

(this is known as the R-mode).
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Factor. A factor was the correlated groups of scores identified

by the factor analysis.

Overall Average. For the purpose of generating feedback, a

mean of the individual sub-sample means was considered an overall

average.

The Hypothesis

This study deals with the general hypothesis as follows: when

dealing with large groups, feedback will change the central tendency

and variance of opinion. This is more clearly stated in the following

four aspects of the general hypothesis.

1. Feedback of information about factual judgment produces a

change in central tendency .

2. Feedback of information about factual judgment produces a

change in variance.

3. Feedback of information about value judgment produces a

change in central tendency.

4. Feedback of information about value judgment produces a

change in variance.

Research Design

Since the purpose of this study was the testing of a particular

research procedure, (the Delphi Technique), the outcome of the survey
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was of secondary importance. The main emphasis in the research

design was the statistical study of the effects of feedback on opinion-

naire type studies. In order to perform this type of test, data of an

opinion nature was collected.

Data Collection

Data was collected for this study in a manner consistent with

the methods currently used in studies of this nature. This means that

the procedure was initiated by the use of a previously developed in-

strument.

The Instrument. The instrument was developed by the investi-

gator, based upon the form and style of those instruments that have

been used in studies employing the Delphi Technique. In the develop-

ment of the instrument consideration was given to the following areas:

1. Readability was assessed by the application of the Flesch

formula for predicting readability, (Fry, 1972).

2. Reliability was evaluated by the application of the Spearman-

Brown formula for testing split-half reliability (Brown, 1971).

3. The validity of an opinion is a questionable issue. However,

an effort to validate the instrument was undertaken by determining the

content validity of the instrument.
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4. The responses to the pilot study were factor analyzed in

order to identify spurious items and to provide a basis for grouping

of the items within the instrument.

Once the instrument was developed and tested by the pilot study,

it was applied to population samples consistent with recent trends for

studies using the Delphi Technique.

Sampling. In order to obtain samples that were truly representa-

tive of their population, random sampling was done. Where the popu-

lation was l e s s than 40, the entire population was surveyed (100

percent sample).

Analysis of Data. The data generated by the three surveys were

analyzed by the following statistical procedures: The responses to

each survey were analyzed to determine the mean response and stan-

dard diviation for each item on the instrument. This was done to

provide feedback for the following surveys. In addition to providing

statistics for the feedback a t-test was performed to test for a signifi-

cant difference in mean responses to items on survey one and the same

items on survey three. Bartlett's F-test was used to test for a sig-

nificant difference in variance between responses to items on survey

one and the same items on survey three.
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The Survey

As mentioned before, the purpose of this study was actually the

testing of a particular research procedure. However, for a research

procedure to be tested it had to be applied. Since the procedure in-

volved the use of opinion feedback in a survey of opinions, this sec-

tion of the text will be devoted to the survey itself.

Objective. Since one of the main uses of theprocedure to be

examined (the Delphi Technique) has been the identification of educa-

tional or institutional goals, then goal identification was the objective

of this study. More specifically, the survey attempted to identify the

goals of the Department of Industrial Education on the Oregon State

University campus. The respondents were asked to give their opinion

about the present goals (factual type of judgment) and they were asked

to give their opinions about what the future goals should be (value type

judgment).

Populations to be Surveyed. Samples were taken from the fol-

lowing populations: (1) undergraduate students from the department,

(2) departmental faculty, (3) university administrators, (4) employers

of graduates from the department, and (5) recent graduates of the

department.
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The Null Hypothesis

As indicated before, this study tested four hypotheses:

H0 :0-1 =o2 (P = .01)
1

There is no significant difference in variance between the re-

sults of the first survey (without feedback) and the third survey (with

feedback) on items calling for value judgment.

H0 :a-1 = cr (P = .01)02 1 2

There is no significant difference in variance between the re-

sults of the first survey (without feedback) and the third survey (with

feedback) on items calling for factual judgment.

H0 :µl =µ2 (P = .01)
3

There is no significant difference in central tendency between

the first survey (without feedback) and the third survey (with feedback)

on items calling for value judgment.

H0 : µ = µ ( P = . 0 1 )

4

There is no significant difference in central tendency between

the results of the first survey (without feedback) and the third survey

(with feedback) on items calling for factual judgment.
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II. REVIEW OF RELATED LITERATURE

There seemed to be two logical subdivisions of the literature re-

lated to this study: (1) literature relating to the use of the Delphi

Technique, and (2) literature providing a theoretical framework for

both the study and the technique.

Theoretical Framework

Since this particular process involves the use of feedback with

groups of people, there seemed to be two major areas to investigate:

(1) group behavior relevant to the process, and (2) feedback and its

effect on group communication.

Group Versus Face-to-Face Interaction

One of the central aspects of group (committee) action is that

of problem solving. In a carefully controlled study, by Rotter and

Portugal, the effects of group efforts (versus individual efforts) at

problem solving were tested. Productivity of solutions was the

criterion used. It was determined that individual problem solving

was significantly more productive than group problem solving. It

was also concluded that the reason a combined approach was often

more successful than a group approach alone was the fact that the
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combined effort used a small amount of individual problem solving

(1969). The findings of Rotter and Portugal are borne out by parallel

studies performed by Dunnette et al, (1963), Taylor et al. (1958), and

others.

A study allied to the one performed by Rotter and Portugal was

done by Bouchard and Hare. In this study half of the subjects brain-

stormed individually while the other half worked in groups of five,

seven and nine. The results of this study seemed to indicate the

same pattern as found by Rotter and Portugal. In the discussion of

the study Bouchard and Hare say, "Although our major results are

disappointing to proponents of group problem solving, they clearly

do not preclude further research on the problem" (1970).

John P. Campbell, of the University of Minnesota, has pub-

lished the results of a study, entitled, Individual Versus Group

Problem Solving In An Industrial Sample. In this study Campbell in-

dicated that the group effort was inferior to the average individual

solution. He also stated that, "Groups seemed to settle very early

on a particular line of attack, and alternative work procedures were

seldom explored in the group discussion" (1968).

It appears, from the foregoing studies, that there are some

serious problems associated with face-to-face communication. Per-

haps the three major problems encountered are:
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1. Group opinion is influenced a great deal by dominant indi-

viduals who frequently talk the most, even though there is little

correlation between pressure of speech and knowledge.

2. Much discussion in group situations is often irrelevant or

biasing because it is usually concerned with interests other than the

problem at hand.

3. Group pressure to conform can distort individual judgment

(Asch, 1958).

Another aspect of face-to-face interaction was approached by

Arie Y. Lewin, et al. The judgmental process of peer rating was

studied to determine the significance of face-to-face interaction. The

conclusion arrived at in this study was that "face-to-face interaction

is not a critical variable in this judgmental process."

It has also been shown, in a study by Richard Centers et al. ,

that people identified, by the study, as authoritarian tend to be influ-

enced by what they think is expert opinion (1970).

Effects of Feedback

In a study performed to determine the effects of group variance

on conformity, it was discovered that when feedback was controlled

to indicate agreement a significant change in opinion occurred. How-

ever, when the feedback was altered to indicate disagreement, on the

issue, the change in opinion was not significant. It should be noted
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that the number of participants in this study was small and the sub-

jects were allowed to meet face to face, although the feedback was

altered as an independent variable and did not necessarily indicate

the true opinion of the group (Jastrebske and Rule, 1970).

Another study, entitled, Group Feedback Analysis, was done

using several small groups given feedback from the completion of a

questionnaire. The feedback was given to the groups while they were

meeting face-to-face and the ensuing discussion was recorded. The

information from the recording provided the final data. The investi-

gator Frank A. Heller, indicated that the process used in his study

should probably be investigated from a cost-effectiveness standpoint

(1969).

The Delphi Technique

At this point there should be a distinction made between the

original Delphi, as developed by the Rand Corporation, and the dis-

torted version that is currently being used with large samples. For

that reason the literature on the Delphi Technique will be grouped into

two separate divisions. The first major division will be devoted to

the classic Delphi and the second will be given to the distorted pro-

cess.
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Literature about the Classic Delphi

Since the Rand Corporation performed much of its work with the

Delphi Technique while under Civil Defense contracts, much of the

literature was unobtainable due to security regulations. The earliest

literature found by this investigator was produced by the Rand Corpo-

ration in 1963. This was an eight-page mimeograph report of some

considerations for the use of the Delphi Technique (Helmer, 1963).

Probably the next development in the Delphi was in 1964 when the

process was used as an experimental trend-predicting exercise,

again by the Rand Corporation (Gordon and Helmer, 1964). What

appears to be the next major step in the growth of the Delphi Tech-

nique, and probably the one that started interesting educators, was

the work of Helmer in forecasting innovations in educational methods

and budget allocations to achieve these innovations (1966).

Critics of the Delphi Technique seemed to recognize that there

was convergence of opinion taking place but questioned the accuracy

of predictions. In 1968 the Rand Corporation released a thirteen-

page mimeographed report on some experiments focused on the use

of information that could be verified. The results indicated the Del-

phi was accurate (Dalkey, 1968). Since 1968 the Delphi process

has been used by the Rand Corporation in numerous studies such as:

predicting political feasibility (Dror, 1969), exploration of evaulation

versus judgment (Rescher, 1969), improving the creativity of
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company research (Schmidt, 1971), and predicting the state of,com-

puter technology by 1980 (Blackwell, 1971). It should be noted that

all these studies used small groups of carefully selected experts for

the Delphi Technique.

Literature about the Contemporary Delphi

Some observations were made by Cyphert and Gant, based on

their study to identify goals for a school of education. These obser-

vations include: (1) participants must be made to feel like an im-

portant part of the study so they will take part, (2) variation in

agreement ranged greatly from one individual to another, (3) when

feedback was tampered with it could be used to mold opinion, (4)

respondents that disagreed with the consensus attributed the consen-

sus to a group other than the one they were in, (5) if consensus

occurred it would do so by the third questionnaire.

Cyphert and Gant used an initial sample of 421 persons and

completed the study with sixty-two percent of those responding to the

final questionnaire. The population was taken from faculty, admin-

istrators, politicians, newspaper editors, and educators of national

reputation. The questionnaire contained sixty-one items (1971).

W. Timothy Weaver, a research fellow at Syracuse University,

indicates that the Delphi has some fundamental weaknesses. These

weaknesses have to do with interpreting the significance of conver-

gence of opinion. Weaver also indicates that at present the Delphi
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Technique cannot make any distinction between reasonable judgment

and mere guessing. Moreover, the method does not distinguish

priority and value statements from rational arguments (1971).

Robert C. Judd, chairman of the Department of Operations

Analysis at the University of Toledo, has some positive things to say

about the Delphi Technique. Judd used the process in the develop

ment of a new curriculum and used the faculty as the respondents.

About the experience, Judd (1970) makes this comment:

We came out of this Delphi experience with a highly
innovative and experimental type of curricular [sic] pro-
gram that has been adopted by an extremely conservative
faculty.

Judd (1970) also mentions some limiting factors to the Delphi Tech-

nique. Among these factors are a need for dedication of the respon-

dents in answering the several questionnaires and the fact that his

planning committee was "always on a crash schedule in getting the

several questionnaire instruments prepared and circulated. "

In Uhl's (1971) comprehensive study using the Delphi Tech-

nique, the central tendency is shown to shift in some cases and to

remain stationary in others. Furthermore, although convergence

was demonstrated to occur in most cases, there was an occasional

divergence of opinion.
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III. THE PILOT STUDY

During the regular summer term of 1972, on the campus of

Oregon State University, 75 undergraduate and graduate students were

asked to take part in a study designed to help identify the goals of the

Industrial Education department. In fact, however, the data that were

collected were used only for perfecting the survey instrument. The

students were asked to make note of any item that was confusing

ambiguous, or otherwise troublesome since the instrument would be

used again the following school year. Thus, the opinionaire was ad-

ministered in an actual survey setting.

The Survey Instrument

The survey instrument used in the pilot study was developed

from 38 items from an instrument used by N. P. Uhl, while identify-

ing institutional goals at several universities. These items were

modified slightly to fit the present study and an additional five items

were developed by the investigator. These 43 items were grouped

according to their apparent orientation. Five groups were identified

from this face-validity standpoint. The five groups were: student

oriented goals, faculty oriented goals, vocationally oriented goals,

institution oriented goals, and society oriented goals. This grouping

of items was evaluated for content validity by graduate students in the
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department of industrial education, the research specialist at the

Oregon Board of Education, two professors from the psychology de-

partment, and the psychometrist from the Oregon State University

counseling center. On suggestions from these evaluators the items

were placed in order very carefully so that items from one particular

group would not appear, on the opinionnaire, next to another item

from the same group. Consideration was also given to establishing a

positive set (toward the survey form) with the respondent. This was

done by placing easy items first. Easy items were considered to be

items that were not controversial yet were of a nature that the re-

spondent would probably have an opinion. The items were also ordered

such that each group was equally represented in odd numbered items

and even numbered items (for the sake of testing internal consistency

by a split-half correlation).

Treatment of Pilot Study Data

The data generated by the pilot study was analyzed by the follow-

ing statistical procedures.

Reliability

Reliability was tested by treating an odd-even, split-half corre-

lation coefficient with the Spearman-Brown formula. The resulting

reliability score was 0.48. This seems to fall in an acceptable range
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since the instrument deals with opinions that can be neither right

nor wrong and considering that the reliability of most classroom

tests fall between 0.75 and 0.80 (Brown, 1971).

Factor Analysis

The data from the pilot study was factor analyzed to more

accurately determine the proper grouping of items. The basic pro-

cedure for the factor analysis involves intercorrelating all pairs of

scores, analyzing the intercorrelation matrix and extracting the fac-

tors needed to account for the pattern of intercorrelations among

items. There are two basic techniques: the R-mode and the Q-

mode. The Q-mode would tend to group (by intercorrelation) respon-

dents in respect to how they responded to the items. The R-mode

would tend to group items with respect to how they were responded

to. Thus the R-mode vas used. Computer center facilities at

Oregon State University were utilized for data processing.

When using the technique of factor analysis, one problem was

determining the proper number of factors to isolate. This problem

was greatly reduced by plotting the eigen values of each of several

factors for both real data and random data. The point at which the
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real data achieved a higher eigen value was used as an indication of

the number of factors to be used (Sundstrom, 1972). (See Table 1).

Another problem occurred when the investigator attempted to

determine the lowest acceptable factor loading value. This problem

was lessened by determining the standard error of the factor loading

(1/N) and multiplying that value by 2 or 2.5 (or values within that

range). This yielded the lowest acceptable value of 0.3800 (Weiss,

1971). It would appear that cut-off values higher than this would be

acceptable also, particularly if the lower values cause other problems

such as numerous items loading into several different factors at the

same time.

The factor analysis of the pilot study data (and random data)

indicated four factors were appropriate. The four factors loaded 30

items with factor loadings of .4300 or higher. The 13 items that

did not load at a sufficiently high level were considered to be spurious

items and deleted from all additional survey instruments. (See

Table 2 for spurious items.) These 13 deleted items dictated a

revision of the original opinionnaire.



Table 1. . Eigen Values of Random Data and Real Data.

Eigen Value
(percent)

-
-s

0-----o Real Data

RandoM Data

2 3 4 5 6 7 8 9 10 11 12
Factor s



Table 2. Spurious Items Found on the Preliminary Instrument.

cd
$.4

a)

z

.0

Goal Statement

3 To provide the student with up-to-date
laboratory equipment

7 To provide an opportunity for students to
acquire a broad understanding of the variety
of occupational possibilities

8 To help the students to develop competency
as a teacher

9 To experiment with new forms of instruction
17 To increase the desire and abilities of

students to undertake self-directed study
20 To provide an opportunity for re-education

and retraining those whose vocational
capabilities have become obsolete

22 To conduct research which may facilitate the
solution of specific social economic, or
technical problems

28 To avoid having the reputation of the department
damaged by the action of a few students or faculty

Factor
1 2 3 4

.12633 -0.32091 -0.16714 -0.17257

.13042 -0.33410 .22806 -0.39257

-0.13165 -0.29989 .20347 .04266
.42602 .14698 .05351 .13857

.18362 -0.34250 -0.13111 -0.18639

. 42559 -0.09151 -0.27890 .20497

. 19259 -0.28509 -0.18037 .42869

. 11750 -0.37673 -0.14054 .18158



Table 2. Continued.

s-i

a)
$- Z Goal Statement

32 To encourage mutual trust and respect among
faculty, students, and administrators

34 To help students achieve positions of status
and leadership in society

37 To serve the higher education needs of youth
from the surrounding community

42 To ensure that all those who are affected by a
departmental decision have an opportunity to
express their views on it before it is made

43 To assist graduates from the department to
obtain suitable employment

Factor

1 2 3 4

.35723 -0.34861 .17096 -0.02804

.17774 -0.33076 -0.06322 .17648

.27962 -0.33843 -0.04122 .23596

.30670 -0.32227 -0.19148 -0.35958

.11611 -0.24364 -0.38597 .03218
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The Revised Opinionnaire

The revised instrument consisted of the 30 items comprising the

four factors. The items within each of the four factors were examined

to assess common content and identify the area of commonality. The

examination of these items identified one distinct area of concern for

each factor. Factor one contained 11 goal statements concerning stu-

dent development in the affective domain. Factor two contained 10

goal statements concerning student development in the cognitive do-

main. Factor three contained five goal statements concerning curricu-

lum flexibility. Factor four contained four goal statements concerning

a student oriented faculty. Tables 3-6 show the items within each

factor and their loading.

Grouping of Opinion Items

The items were grouped on the revised opinionnaire by the

factor to which they belonged. All items contained in factor two were

placed first on the revised opinionnaire. This was done in an effort

to establish a positive set toward the test, in the respondent, since

the items of a cognitive nature appear straight-forward and easy to

respond to. Items from factor one were placed immediately after

the items from factor two since they both dealt with student develop-

ment (one in the cognitive domain and the other in the affective



Table 3. Factor 1 Items and Their Respective Loadings.

Goal Statement
Factors

1 2 3 4

2 18

12 15

16 11

19 16

24 19

25 20

To prepare students for the duties and
responsibilities of citizenship
To enable students to develop a set of
principles to guide their behavior
To help students to see members of
religious groups, minority groups, etc. ,
as individuals rather than as members
of a particular group
To provide some form of education for
any student, regardless of his academic
ability

To ensure the right of students to engage
in off-campus political and social activities
without fear of reprisal from the depart-
me nt

To protect a faculty member against intimi-
dation by those who do not approve of ideas
he may present in the classroom

. 48549

.59243

.68910

. 58525

. 47705

. 45345



Table 3. Continued.

CI4Z
(1)

124 z

29 14

31 13

33 21

36 12

41 17

Factors
Goal Statement

To allocate percentages of total enrollment
for minority groups or groups having low
socio-economic status .62650
To help students learn how to change
society .63488
To provide educational opportunities for
adults in the local area .43546
To promote concern in students for the
well being of others .65551
To provide a supportive environment for
highly creative individuals .50878



Table 4. Factor 2 Items and Their Respective Loadings.

E

Z
E

a z
1 9

5 4

6 10

10 2

21 8

23 3

26 6

Goal Statement 1 2 3 4

To help the student develop his technical
skills .49417
To attract faculty who are technically well
qualified .52630
To help students develop a respect for their
own abilities and an understanding of their
limitations . 43777
To help students develop the ability to
synthesize knowledge from different sources .56914
To help students develop the ability to speak
and write effectively .51099
To help students acquire depth in at least
one area of knowledge .54796
To help students develop the ability to apply
critical thought to all areas of life .51570



Table 4. Continued.

cp

71; E
;I
f21Z

N 0
CO

E
(1.)az

27 5

30 1

35 7

Factors
Goal Statement

To help students acquire the ability to adapt
to new occupational requirements as tech-
nology and society change

To help students develop the capacity to
as sume leader ship

To provide a continuing plan of curricular
and instructional evaluation

.44141 .51686

.59343

.51271



Table 5. Factor 3 Items and Their Respective Loadings.

1-1

cti

S., rtl $-4

I) Qi

711)

(1.)

z (24 z

13 25

14 26

15 22

39 23

40 24

Factors
1 2 3 4

To ensure that students will be well
qualified for a vocation -0.50158 -0.43141
To permit an undergraduate student wide
latitude in selecting the courses he will
take toward his degree -0.45588
To clearly define the purposes which the
department will serve, according to a
long-range plan + .57196
To innovate in developing educational programs
for special categories of students e.g. dis-
advantaged, very bright, foreign students, etc. -0.51814
To help the student develop competency as an
industrial manager or supervisor -0.51548



Table 6. Factor 4 Items and Their Respective Loadings.

co

^'
,a

ill

rt:$ S-4

(1)

124

4 27

11 29

18 28

38 30

Goal Statement
Factor s

1 2 3 4

To help students in the choice of a personally
satisfying vocation
To base faculty promotion and tenure more
on an estimate of teaching effectiveness
than on the value of scholarly research
To attract faculty who have distinguished
themselves through research and scholarly
contributions

To maintain an atmosphere of intellectual
excitement among faculty, students, and
administrators

- 0.55636

0.43858

+ .53507

+ .43823
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domain). Items from factors three and four followed in that order.

No attempt was made to randomize the distribution of the items

within the instrument for several reasons.

1. The covert nature of the items was such that leaving them

in their groups did not appear to reveal the objective of the

group.

2. Having all items in a particular factor adjacent to one

another rendered the instrument easier to score.

3. The data generated by the instrument would lend itself

better to machine processing by the Oregon State University

computer facility.

Scoring of the Instrument

In order to obtain meaningful scores from the instrument a valid

scoring key was necessary. Since a five point Likert-type scale was

used, the only major consideration was the relationship of each item

to the rest of the items in a particular factor, or group. If all items

within a particular factor loaded in the same direction (positive or

negative loading) then the Likert-type scale was kept consistent. With

all items loading in the same direction the Likert scale, with a value

of one assigned to no importance and five assigned to very great im-

portance, was used. However, if a particular factor contained factor

loadings in two directions (positive and negative) then factors containing
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the positive loading would be assigned an inverse Likert scale, i. e. ,

one for very great importance and five for no importance. (For an

example, see Table 7).

The positive and negative manipulation of the Likert-type scale

was an effort to provide consistently meaningful results when com-

puting means and variances of survey data.

Reading Level of the Instrument

Consideration was given to the readability of the instrument.

The Flesch formula for readability was applied to the pilot study in-

strument and the revised instrument. This formula makes use of

average sentence length (words per sentence), the number of syllables

per 100 words, two multiplication factors and a constant from which

the foregoing is subtracted according to the following formula:

Readability = 206.835 [ (1.015 x W) + (0.846 x S)]

where:

W = Words per sentence

S = Syllables per 100 words

After treating the pilot study instrument with this formula the reada-

bility score was 43.235. The readability score of the revised ques-

tionnaire was 47.235. Both instruments fell within the range of

college level reading, which is between scores of 30 to 50 using the

above formula.



Table 7. Influence of Direction of Factor Loading on Item Scoring.

Direction of Likert Scale
Factor Loading Method of Scoring

+ .53507

-0.43858

To attract faculty who have distinguished
themselves through research and scholarly
contributions

To base faculty promotion and tenure more
on an estimate of teaching effectiveness
than on the value of scholarly research

5 4 3 2 1

1 2 3 4 5

Note: When the direction of factor loading (+ or -) is positive the Likert scale is reversed.
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Naming the Instrument

The opinionnaire was given the name of Survey of Departmental

Goals (SDG). A logo was developed for the initial page of the instru-

ment to provide it with a professional appearance. This attention

to detail was done to further instill a positive set in the respondent

due to the official appearance of the instrument.

Summary

A preliminary instrument containing 43 items was developed for

the purpose of determining goals of the department of Industrial

Education. This instrument was used under survey conditions for the

purpose of supplying data for testing and revising the form of the

opinionnaire. The instrument tested sufficiently high with respect to

reliability, yet not high enough to hinder efforts of the Delphi Tech-

nique to promote convergence (or reduction of the variance). Factor

analysis of the data led to identifying four factors, or groups, of items.

Factor analysis also indicated 13 items on the preliminary instrument

related to the rest of the items only slightly. They were delted from

the revised instrument, which consisted of 30 items in four separate

groups. The groups were: student development in the affective do-

main, student development in the cognitive domain, curriculum
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flexibility, and student oriented faculty. The factor analysis further

indicated that there was a need of special scoring techniques, which

were acounted for in the format of the revised opinionnaire. Reading

level of the instrument was tested and proved to be appropriate for

the population.

Throughout the development of the instrument, an effort was

made to provide the respondent with a positive set toward completing

the instrument and completing it accurately. This was manifested in

the organization of the items as well as the general format of the test.
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IV. INVESTIGATION PHASE

This chapter has been devoted to the survey techniques used and

the mechanics of the Delphi Technique. A second major subdivision

of this chapter will discuss the treatment of the data developed in the

investigation of the Delphi Technique.

Survey One

The instrument used in the first survey of the Delphi Technique

was the Survey of Departmental Goals. The form of this instrument

was developed in the pilot study and is discussed in Chapter III of this

dissertation. The Survey of Departmental Goals is found in Appendix

A.

Administering the Instrument

The Survey of Departmental Goals was administered either by

mail, personal delivery or in the classroom depending upon the popu-

lation from which the participants came. The instrument was mailed

to 14 graduates of the Industrial Education Department and their em-

ployers. Administrators from within the School of Education were

delivered the instrument in person and asked to return it by mail to

insure anonymity. Undergraduate Students were surveyed, through

the cooperation of the faculty, in their classes. Every student in every

undergraduate Industrial Education class, offered in Winter Term
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1973, was asked to complete the Survey of Departmental Goals. The

faculty were asked to complete the form while administering the

Survey of Departmental Goals to their students.

Return of the First Survey

The undergraduate population surveyed returned a total of 72

opinionnaires, 17 of which were incorrectly completed. The remain-

ing 55 returns were used in the statistical treatment of the data. Out

of the 55 acceptable responses three were freshmen, 14 were sopho-

more, 15 were juniors and 23 were seniors.

At the time of this survey the Industrial Education Department

consisted of nine teaching faculty members. Eight faculty members

were given the Survey of Departmental Goals with six being returned.

This consisted of 75 percent of the eligible faculty.

Seven administrators from the School of Education were given the

Survey of Departmental Goals with five being returned. This consisted

of 71.4 percent.

The Survey of Departmental Goals was mailed to 14 recent grad-

uates of the Industrial Education Department (graduating in 1971 or

1972). The criteria for the selection of these 14 respondents were the

recentness of their contact with the University program and the fact

that they were teaching in Oregon schools. These 14 teachers were

also asked to have their immediate supervisor complete a copy of the
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Survey of Departmental Goals. Out of the 14 graduates of the depart-

ment only five responded giving a return of 35.8 percent. Out of the

14 employers of those graduates only four responded. Thus, only

28.6 percent of the employers returned the survey instrument.

Summarizing Survey One

The summarizing of data consisted of determining the mean

response of a particular group of respondents to each item on the

Survey of Departmental Goals. Respondents were grouped in the

following five categories: Undergraduate Industrial Education Majors,

Industrial Education Faculty Members, Administrators from the

School of Education, Recent Graduates from the Industrial Education

Department and Employers of Recent Graduates from the Industrial

Education Department. Responses were given a code number to iden-

tify the group from which they came. The coded responses were

transferred to Hollerith (key punch) cards and entered into storage in

the Oregon State Computer (Control Data Corporation Model Number

3300). The computer was then used for data processing.

Factual Judgment Items Summarized

Table 8 presents a comparison of the means, for each

group, on factual judgment items. It is interesting to note that the



'Fable 8. Mean Response to Factual Judgment Items on Survey One, For All Groups.
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responses for administrators were generally quite high whereas,

the responses of the faculty group were generally quite low. Often

the administrators offered the highest rating to a particular item and

the faculty gave the lowest rating to the same goal. Since these goals

were to be rated with regard to there present importance, two specu-

lations seem in order: Either the faculty were overly critical of their

efforts and the administrators pleased--or, the communication be-

tween faculty and administrators was in need of attention. These

speculations may or may not be true, however, the dichotomous re-

sponses to items, such as item 20, is evidence that there was a defin-

ite difference in perception of the importance placed on that particular

goal, at the time of the survey.

While item 20 provides an example of dichotomous response ,

item six was just the opposite. The mean response of all groups

tended to cluster together between 2.62 and 2.83. This appeared to be

a consensus of opinion.

Value Judgment Items Summarized

Table 9 presents a comparison of the means, for each group,

on value judgment items. Administrators, again, tended to place

more importance on items as indicated by their generally high re-

sponse. However, no single group consistently responded with low

ratings. The item with the greatest range of responses (both high and



Table 9. Mean Responses to Value Judgment Items on Survey One, For All Groups.
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1 2 3 4 5 6 7 8 9 10

Affective Domain
(factor 1)

11 12 13 14 151 16 17 18 19 20

Curriculum
(factor 3)

21 22 23 24 25 26 27

Faculty
(factor 4)
28 29 30

5.0
4.8
4.6
4.4 A

4.2
4.04k U
3.8
3.6 _

3.4
3.2_
3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0

A

A U u
F F
U A

F F
U

A

OF
F

A

AU A

tUF

A

_U _
F

A-
u F

F

F

F

A

A

F
AU

F U

A

U

F F

U

A

A

U U

A FA

FU

A

A

U

A - Administrators U -Undergraduate
F- Faculty



45

low ratings) was item 14. This item was concerned to some extent

with minority groups. Item 11 also dealt with minority groups and the

range of response was also great on this item. It seems interesting

to note that administrators placed high importance on both of these

items. Graduates, however, responded to these items with the lowest

importance rating of any group. This may suggest that the adminis-

trators responding were somewhat liberal in their outlook while the

graduates responding tended to be much more conservative. With

regard to this issue, all groups responded noticeably lower on item

13; "To help students learn how to change society." This pattern of

response seems consistent with the conjecture that Oregon State

University has traditionally been a conservative campus.

As in the factual judgment items, a consensus of opinion seems

to occur in value judgment items one, two and nine. Mean scores

tended to cluster between a low of 4.00 and a high of 4.37. All three

items were from those in factor two, dealing with student develop-

ment in the cognitive domain.

Generating Feedback

The overall average response to each item was determined by

treating the mean response for each group as an individual score.

The mean of these scores were then determined for each item on the

Survey of Departmental Goals. In this manner each group contributed
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equally to the overall average regardless of the size of the group.

Although the technique was not precise it was acceptable since the

scores were to be severely rounded-off. This overall average was

the figure used for feedback in survey two (Table 10). Some specula-

tion might be drawn from the consistency of responses to the items

contained in factor two, (relating to the Cognitive Domain). In fac-

tors one and three the is items fluctuate but response to items in

factor two all fall at three. Investigation of the overall average

response to should be items show that while factors one, three and

four, fluctuate between three and four, the responses to all items in

factor two fell at four.

Any attempt, at this point, to determine why this consistency

occurred in only one group would be pure speculation. However, the

items concerning student development in the cognitive domain seem

to be of a less controversial nature than items of the other three

factors.

Survey Two

The Survey of Departmental Goals was used in the second sur-

vey. In addition the respondents were given information about the

results of the first survey. This feedback took the form of a mark

in the location of the mean response for each item on survey one.

The participants were asked to consider the feedback when responding
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Table 10, Overall Average of Responses to Survey One in Each of Four Factors.

Item
Number is

Factor 1

Affective
Development

should be is

Factor 2

Cognitive
Development

should be is

Factor 3

Curriculum
Flexibility

should be

Factor 4

Student Oriented
Faculty

is should be

1 3 4
2 3 4
3 3 4

4 1 3 4
5 3 4
6 3 4
7 3 4
8 3 4
9 3 4

10 3 4
11 3 4
12 3 4
13 2 3

14 2 3

15 3 3

16 3 3

17 3 4

18 3 3

19 2 3

20 3 4
21 3 3

22
23 3 3

24 2 4
25 3 4
26

27
28 3 3

29 3 3

30 3 4
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to the second Survey of Departmental Goals. The Survey of Depart-

mental Goals format for survey two can be seen in Appendix B.

Administering the Second Survey

The procedure used for the first survey was followed for survey

two, with one exception; the cover letter sent to recent graduates and

their employers was worded in such a manner as to stress, very

strongly, the importance of a rapid, but accurate,, response to the

second Survey of Departmental Goals. This was done in an effort to

increase responses.

Returns of the Second Survey

The undergraduate population surveyed produced a total of 63

completed opinionnaires, three of which were incorrectly completed.

The remaining acceptable responses (60) compares favorably with

survey one (55). Out of the 60 acceptable respondents four were fresh-

men, 16 were sophomores, seven were juniors, 26 were seniors and

seven indicated undergraduate without specifying status.

Out of the eight Industrial Education faculty members six again,

responded to the second survey. This comprised 75 percent of the

faculty surveyed.

The administrators from the School of Education returned five
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responses. Since seven were administered this constituted 71.4 per-

cent of those asked to respond.

The Survey of Departmental Goals was mailed to the same 14

recent graduates of the Industrial Education Department and their

immediate supervisors. Out of these 28 participants only three re-

cent graduates responded. This constituted 21.4 percent of the re-

cent graduates and no employers of those graduates. Since the

employers did not contribute to this phase of the study they were

deleted from further input. They would not have adequate exposure

to the feedback.

Summarizing Survey Two

The steps taken to summarize survey one were followed in the

summarization of the second survey. The same grouping of respon-

dents was used and the means and standard deviations for those

groups were obtained. Likewise, Table 11 presents the mean re-

sponse made by each group, for each item dealing with factual judg-

ment. Table 12 presents the same information for items dealing

with value judgments.

Factual Judgment Items Summarized

By comparing Table 8 with Table 11 several observations were

made; 1) the distance between extreme means was decreased



Table 11. Mean Responses to Factual Judgment on Survey Two, For All Groups.
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Table 12. Mean Responses to Value Judgment Items on Survey Two, For All Groups.

VALUE JUDGMENT ITEMS (Should Be)

Cognitive Domain
(factor 2)

Affective Domain
(factor 1)
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on some items while on other items the distance increased, 2) the

dichotomy between administrators and faculty was no longer obvious,

3) the graduate group changed its mean response on many items by

large amounts (as great as 1.2 points on the 5 point scale).

An example of the distance between extreme means decreasing

was item 19. On survey one the mean responses ranged from 1.5 to

3.0, a range of 1.5. On survey two, however, the mean responses

ranged from 2.0 to 2.3, a range of 0.3. This represented a decrease

of 1.2 points on a 5.0 point scale. On the other hand, item 17 had a

range of mean responses from 2.6 to 2.8, a range of 0.2. On survey

two, however the scores ran from 2.3 to 3.2, a range of 0.9. This

represents an increase in range of 0.7 on the same 5.0 scale.

This apparent changeability of response may have been due to

education of the respondent since survey one or a change in mood,

environment, or some other possible variable.

Value Judgment Items Summarized

Table 12 provides the mean responses of the groups, to value

judgment items. The mean response of the graduate group tended to

fluctuate dramatically between high importance and low importance,

with little temperance. Among the highest scores recorded (4. 67)

were those of the graduate group, likewise, the lowest score re-

corded was that of the graduate group (2.0). The investigator would
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have seriously questioned the reliability of these responses. However,

the high marks occurred when the rest of the groups tended to rate

high and the low marks occurred when the rest of the groups tended

to rate the goal of lower importance. It appears, however, that the

range of means within each item did not decrease with the consistency

encountered in factual judgment items. Item 20, for example has

a much greater range (1.87 points range on a 5.0 scale) on survey

two. Even if the extreme score of the graduate group is ignored the

range is still 0.5 points greater on survey two. The investigator can

give no reason for the behavior of this type of judgment on the second

survey.

Generating Feedback

Table 13 presents the overall average responses for all items

on the second Survey of Departmental Goals. By comparing the data

contained in Table 10 with those in Table 13 it can be seen that a shift

in the overall average response occurred in eight items between sur-

vey one and survey two. Items 13, 15, 18, 21, 23 and 29 increased

one point while items 20 and 24 decreased one point. Since these

numbers were severely rounded-off, these changes should not be con-

sidered significant--merely observations made from the feedback

data. One interesting observation, however, is the fact that not one

of the items dealing with cognitive development made any shift in
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Table 13, Overall Average of Responses to Survey Two in Each of Four Factors.

Item
Number is

Factor 1

Affective
Development

should be is

Factor 2 Factor 3 Factor 4

Cognitive
Development

should be is

Curriculum
Flexibility

should be

Student Oriented
Faculty

is should be

1 3 4

2 3 4

3 3 4

4 3 4

5 3 4

6 3 4

7 3 4

8 3 4

9 3 4

10

11 3 4

12 3 4

13 2 4+

14 2 3

15 3 4+

16 3 3

17 3 4

18 3 4+

19 2 3

20 3 3-
21 3 4+
22 3 4

23 3 4+

24 2 3-

25 3 4

26
27

28 3 3

29 3 4+
30 3 4

+ increased since survey one
- decreased since survey one
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overall average. After the second survey is items in factor two re-

mained at three and should be items remained at four. Thus, another

speculation about these items appears to be in order. Since the

overall average of this single group did not change (while there was

noticeable change in other groups) it seems possible that the opinions

people hold, in regard to the cognitive domain, are more firm. Per-

haps opinions of this nature are considered more as a self-evident

fact than as some kind of conjecture.

Survey Three

Survey three was the final survey of the Delphi Technique.

Once again, the Survey of Departmental Goals was used incorporating

feedback from the results of survey two. Since the results of survey

three were to be compared with the first survey, one additional re-

sponse was required. The respondents were asked to indicate if they

had completed any other forms of the Survey of Departmental Goals.

This was needed in order to select respondents, on the third survey,

to whom feedback would be meaningful. The total return of all in-

struments in all groups was 83 out of which 16 indicated they had

completed previous forms of the instrument. Out of the 67 respon-

dents having prior contact with the Survey of Departmental Goals, 43

were undergraduates. Within this group four were freshmen, 9

sophomores, 10 juniors and 20 were seniors.
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Once again eight faculty members from the Industrial Education

Department were asked to respond. Out of the eight faculty members

surveyed, six responded giving a 75 percent return rate.

Administrators, too, were consistent with the previous surveys.

Out of seven given, six were returned, however, one of the six was

returned blank. The five usable returns represented 71.4 percent of

the administrator population surveyed.

The 14 recent graduates were again mailed the third survey

form. The 2 instruments returned by this group constituted 14.3

percent of the sample. These returns were considered insufficient

to adequately represent the population, thus recent graduates were

deleted from the remainder of this study.

Summarizing Survey Three

The mean response of each group, to the various items on the

survey form, are to be found in Tables 14 and 15. Table 14 is a

presentation of responses to factual judgment items and Table 15 is

devoted to value judgment items. A mean response for all groups

combined was achieved by combining a random sample of undergrad-

uate responses with the other two groups. Each group had about the

same N and thus made an equal contribution (see Appendix G).



Table 14. Mean Response to Factual Judgment Items on Survey Three, For All Groups.
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Table 15. Mean Response to Value Judgment Items on Survey Three, For All Groups.

VALUE JUDGMENT ITEMS (Should Be)
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Factual Judgment Items Summarized

In summarizing the responses to factual judgment items there

seem to be a few trends worthy of note. As in survey one, the

responses of the group of administrators seem to be characteristically

higher than the other groups. This is observable on nearly all items.

Faculty, on the other hand, seem to respond somewhat low on nearly

all items. However, it should be pointed out that the difference be-

tween the lowest group mean and the highest group mean, for a single

item, was much less on the third survey than the first. This would

indicate a tendency toward the groups reaching an agreement with one

another concerning a particular goal. There were some exceptions

to this, however, exemplified in item three. On item three admin-

istrators scored a mean of 4.0 while undergraduates scored a mean

of 2.7. The disparity of these scores represents 1.3 points differ-

ence. The same item on survey one, however, held a low of 2.4 and

a high of 4.0 (a difference of 1.6 points). This small amount of change

is certainly not dramatic, however, it was tested for significance

while investigating the Delphi Technique.

Value Judgment Items Summarized

Table 15 presents the mean response to value judgment items

for each item on the third survey. It would appear that the faculty
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group and the administrator group seemed to agree somewhat better

on their value judgments than their factual judgments, as indicated by

their proximity to one another on most items in Table 15.

The greatest disparity was to be found in item 12, with one full

point between highest and lowest group means. The lowest group

mean was 2.86 on item 14 having to do with enrollment of minority

groups. This low mean was that of the undergraduate group.

With the lowest mean at 2.86 it would appear that each item in

the Survey of Departmental Goals should be a goal of the Industrial

Education Department. Moreover, all of these goals should be of

medium importance or greater. This study, however, does not de-

fine medium importance.

Investigating the Delphi Technique

In order to evaluate the effectiveness of the feedback process,

incorporated in the Delphi Technique, convergence of opinion was

tested. Convergence of opinion was demonstrated by a reduction in

variance of response to items on the Survey of Departmental Goals.

Since each item on the Survey of Departmental Goals contained value

judgment and factual judgment, these two aspects were considered

separately when testing for convergence of opinion. Once conver-

gence was investigated a test was made for significant change in mean

response to both value judgment and factual judgment items.
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Testing Convergence of Opinion

This test concerned itself with testing the results of the first

survey as compaired with the results of the last survey. The test

referred to is a simplified form of Bartlett's F-test for homogeneity

of variance (Edwards, 1961). The formula is:

S2 or SZ
1

2

F
52 52

2 1

In this formula the variance of survey one and the variance of survey

three were divided into one another. In keeping with the above for-
t

mula, the largest variance was placed in the numerator. Thus:

52
2When S1

2 > S2 Then F = 1

524.

2

and When S12 2< S2 Then F =
2

After computations were made, the value of F was compared to the

standard F-test tables to determine significance. If the F-score was

not significant the difference in variance between survey one and sur-

vey three was not significant and vice versa.
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Testing for a Shift in Central Tendency

This study was concerned not only with changes in variance, it

was also concerned with the effect of feedback on central tendency.

The measure of central tendency used by this study was the mean re-

sponse to items on the SDG. The object of this investigation was to

determine if feedback produced a significant shift in mean response

when the first survey is compared with the last survey. Since the

number of respondents in survey one did not equal the number in

survey three, a method of analysis was needed that could handle

unequal groups. A t-test for difference between means was used.

The t-test is a method of analysis that is not sensitive to unequal

groups yet is considered a robust test (Edwards, 1961). The formula

for the t-test is found below:

Difference Between Meanst Standard Error of the Difference

t

or

xi - x2
.111

d n
1

n2

The t-value from the above test was compaired to a standard t distri-

bution in order to determine the significance of change occurring

between survey one and survey three. Since the direction of change

(higher mean or lower mean) could not be predicted, without the
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evidence of survey three, a two tailed test was used at the 0.01

significance level. Tables 16 through 18 present the findings of the

F-test and the t-test for each remaining group.

F-Test of Undergraduate Response

Testing the response of the undergraduate group revealed a

significant change in variance in 19 of the 30 factual judgment items

and 16 of the value judgment items. In all cases the variance was

less for survey three than for survey one, thus, a convergence. Out

of the 19 significant factual judgment items, however, only ten were

significant at the .01 level. Likewise, out of the 16 value judgment

items 11 were significant at the .01 level.

The null hypothesis stating there was no significant difference

in variance between survey one and survey three, with regard to

factual judgment, was rejected by items 9, 17, 18, 19, 20, 24, 27,

28, 29 and 30. However, the remaining twenty items tended to in-

voke the null hypothesis.

The null hypothesis dealing with variance and value judgment

was rejected by items 3, 8, 11, 16, 17, 19, 22, 23, 25, 26 and 28.

The remaining 19 items invoked the null hypothesis.

In both cases (factual judgment and value judgment) approxi-

mately 2/3 of the items invoked the null hypothesis. Moreover, the

items that did reject the null hypothesis for one kind of judgment often
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invoked the null hypothesis for the other kind of judgment. For ex-

ample- -items 17, 19 and 28 were the only items rejecting the null

hypothesis for both types of judgment (see Table 16).

t -Test of Undergraduate Response

The t-test- was used to to test the change in central tendency

between survey one and survey three. This test revealed only two

items demonstrating a significant change in mean (at the .01 level).

These two items encountered this change with both types at judgment.

It is clear that the vast majority of both kind of judgment items in-

voked the null hypothesis stating no significant difference between the

mean of survey one and survey three (see Table 16). The null hypothe-

sis was rejected by items 22 and 30.

F-Test of Faculty Response

The test of faculty response to factual judgment items indicated

no significant difference between survey one and three, at the .01

level. Furthermore, the test of value judgment items indicated only

two items made a significant change in variance between survey one

and survey three. The null hypothesis was invoked for all of the

factual judgment items and nearly all of the value judgment items (see

Table 17).
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Table 16. Undergraduate Response to Survey One Compared With
Undergraduate Response to Survey Three (Including F-Test
Values, T-Test Values and Level of Significance).

Factual Judgment
(is)

Value Judgment
(should be)

Item
t-test
value

F-test
value

t-test
value

F-test
value

1 2.10 (.05) 1.62 -1.47 1.40
2 -0.88 1.66 0.43 2.16 (.05)
3 1.23 1.47 -0.31 2.60 (.01)
4 -0.98 1.80 (.05) -1.49 1.74 (. 05)
5 0.10 1.87 (.05) 0.25 1.54
6 2.10 (.05) 1.39 0.91 1.16
7 -0.30 1.90 (.05)05) -0.82 1.68
8 0.75 1.16 1.12 3.10 (. 01)
9 -1.62 2.23 (.01) -0.21 1.95 (.05)

10 -0.00 1.24
I

0.24 1.89 (.05)
11 1.73 2.18 (.05) 0.88 2.60 (. 01)
12 0.19 1.70 -1.35 1.03
13 -0.52 1.84 (.05) 1.50 1.43
14 -0.86 1.49 -0.90 1.31
15 1.16 1.54 0.90 1.00
16 0.95 1.18 -0.30 3.07 (. 01)
17 -0.62 2.35 (. 01)

I
0.40 2.92 (. 01)

18 -1.08 2.34 (.01) I 0.71 1.02
19 -1.97 2.45 (.01) I -0.46 2.30 (.01)
20 1.49 2.42 (. 01)

I
0.19 1.31

21 0.82 1.93 (.05) I 1.98 (.05) 1.66
22 -3.38 (.01) 2.08 (.05) 3.46 (. 01) 3.18 (.01)
23 1.94 2.17 (.05) 2.07 (.05) 2.77 (.01)
24 -1.52 3.10 (.01) -2.06 (.05) 1.17
25 0.67 1.46 -0.99 2.29 (. 01)
26 -0.37 1.96 (.05)

I
0.49 2.32 (.01)

27 0.19 3.37 (. 01) I 1.66 1.51
28 -0.71 3.05 (. 01) I -1.33 2.74 (. 01)
29 0.74 2.29 (.01) -1.30 2.05 (.05)
30 -5.61 (.01) 2.31 (.01) -8.41 (.01) 1.65

Note: Parentheses enclose the level of significance for the test value
df = 87
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Table 17. Faculty Response to Survey One Compared With Faculty
Response to Survey Three (Including F-Test Values, T-
Test Values and Level of Significance).

Factual Judgment
(is)

Value Judgment
(should be)

Item
t-test
value

F -test
value

t-test
value

F -test
value

1 1.24 1.60 0.00 1.00
2 1.10 6.40 (. 05) 3.81 (.01) 3.40
3 -0.30 3.41 2.15 3.41
4 0.00 3.40 1.76 2.41
5 0.31 1.45 2.12 1.00
6 1.19 1.80 2.90 (.05) 2.22
7 0.30 1.52 3.50 (.01) 1.75
8 0.00 1.57 4.38 (. 01) 4.20
9 -1.00 1.50 2.73 (.05) 1.00

10 -0.83 1.12 3.61 (.01) 1.87
11 0.25 2.66 2.90 (.05) 1.23
12 0.78 1.28 1.58 2.03
13 0.41 4.80 (.05) 1.97 8.20 (.05)
14 -0.62 1.60 2.15 9.60 (. 01)
15 -0.36 6.40 (.05) 1.83 6.40 (.05)
16 -1.10 1.17 0.51 2.80
17 0.75 2.29 4.24 (.01) 1.23
18 0.00 1.00 1.02 2.80
19 -0.87 4.20 5.72 (.01) 3.40
20 -0.63 1.38 2.15 1.52
21 -0.67 1.20 1.86 1.60
22 -0.41 2.62 -3.79 (.05) 1.12
23 0.22 3.80 1.38 2.09
24 0.00 1.00 5.47 (.01) 1.00
25 0.27 2.09 2.66 (.05) 1.71
26 0.00 2.14 2.15 1.52
27 -0.34 4.12 4.02 (. 01) 2.12
28 0.30 1.52 -0.30 1.52
29 0.27 2.09 2.90 (.05) 1.23
30 2.23 (.05) 1.88 -3.07 (.05) 8.50 (.01)

Note: Parentheses enclose the level of significance for the test value
df = 10
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t -Test of Faculty Response

Submitting the factual judgment items to the t-test revealed only

one significant item. Its level of significance, however, was .05 and

thus too low to reject the null hypothesis. The null hypothesis stating

no significant difference between survey one and survey three on

factual judgment items, was invoked by all items.

In direct contrast, 15 value judgment items indicated a signifi-

cant change. Out of these 15 items, however, only eight proved to be

significant at the .01 level. Thus, eight items rejected the null

hypothesis and 22 invoked it. The items to reject the null hypothesis

are: 2, 7, 8, 10, 17, 19, 24 and 27.

F-Test of Administrators Response

The F-testing of administrator response to factual and value

judgment revealed one condition not encountered previously in this

study. There were several items to which all administrators re-

sponded identically, thus, the variance was zero for those items.

When the zero variance was introduced into the formula for the F-

test, zero became the denominator since any positive number was

larger, and the variance was always positive. When this condition

existed zero was divided into the positive, real number and produced

coo (infinity). Thus, several items produced F-test values of oc>



regardless of the difference between variances. A hypothetical

example would be:

F .00000001
_

0
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Since, however, the purpose of this test was to determine if there

had been sufficient reduction in variance to identify a consensus of

opinion, an F-test value of oo was considered significant, though not

reliable. Therefore, items with this value were neither able to re-

ject or invoke the null hypothesis.

Of the unusual items just described 12 occurred in factual judg-

ment items and four occurred in value judgment items. The factual

judgment items were 2, 3, 8, 15, 17, 18, 20. 23, 28, 29, and 30.

The value judgment items were 1, 8, 10 and 27.

Out of all remaining items only one was significant at the .01

level. Item 20 dealing with value judgment achieved an F-test value

high enough to reject the null hypothesis. Seventeen factual judgment

items invoked the null hypothesis and 25 value judgment items invoked

the null hypothesis (see Table 18).

Confidence Limits of the Mean

Since the three groups responding to the third survey were

samples of a larger population, confidence limits were established

for each score. The limits exist between one standard error below
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Table 18. Administrators Response to Survey One Compared With
Administrators Response to Survey Three (Including F-
Test Values, T-Test Values and Level of Significance).

Factual Judgment
(is)

Value Judgment
(should be)

Item
t-test
value

F-test
value

t-test
value

F -test
value

1 1.47 1.66 -0.75 00 (. 01)
2 1.36 C.° (.01 I 0.36 1.66
3 0.0 00 (. 01) I -0.16

I -0.40
1.11
5.00 (.05)4 0.58 1.25

5

6

1.36 00 (.01 I 1.29 1.66
0.16 1.11 I 0.76 3.60

7 1.16 5.00 (.05) I 0.36 1.66
8 1.22

1.59
1.36

00 (.01) -1.22 00 (.01)
9

10
2.40
1.50

0.36
1.36

1.66
00 (. 01)

11 0.68
0.36

I 1.50
1.66

I 0.74 2.10
12 I -0.45 2.40
13
14

0.65
0.36

1.11
1.66

I -0.19 3.60
2.29 1.11

15 0.75 00
1.66

(. 01) -0.68 1.50
16 1.29 I 0.96 2.10
17 -1.36 00 (. 01)

I 0.36 1.66
18 2.76 (.05) 00 (.01) 0.40 5.00 (.05)
19
20

1.60
2.37

5.00 (.05) -0.11 2.40
00 (. 01) -0.19 11.66

5.00
(. 011
(.05)21 -0.24 6.66 (.05) -1.60

22 -2.40 (.05) 1.66 -0.40 5.00 (.05)
23 -1.36 00 (.01) 0.00 2.00
24 1.36

0.88
00 (. 01) I 0.00 2.00

25 1.25 I -2.29 2.00
26
27

2.40
1.29

(.05) 1.66 I -0.75 1.11

(. 01)
1.66
00 (. 01)

-0.75 00 1.01)
28 1.36 -0.75 3.33
29 2.73 (.05) 00 (.01)

I
-0.13 1.60

30 -1.36 00 (.01) -0.01 1.66

Note: Parentheses enclose the level of significance for the test value
df = 8
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and one standard error above the sample mean. The standard error

of the mean was computed using the following formula:

Si =V=x

The confidence limits for the three groups may be seen in Table 19.

Chapter Summary

The Survey of Departmental Goals was used in collecting data

from five separate groups. Three of the five groups were located on

the Oregon State University campus. These groups were administered

the survey instrument in person. The remaining two groups consisted

of individuals located at various locations throughout the state of

Oregon. The instrument was mailed to them. Both of these off cam-

pus groups, however, eliminated themselves from the study by failing

to respond to the recurring surveys of the Delphi Technique.

The first survey provided data for feedback in the second survey.

Likewise, the second survey provided data for feedback in the last

survey. The first and last surveys also provided data for testing the

effects of the Delphi Technique.

The effects of the Delphi Technique were tested using an un-

paired t-test for equality of means between survey one and three.

Additionally, an F-test for equality of variance was used with the same

surveys. The data generated by the third survey was also assigned

confidence limits through the use of the standard error of the mean.
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Table 19. Confidence Limits of the Means Produced in Survey Three.

Item

Undergraduates Faculty Administrators

Factual
Judgment

Value
Judgment

Factual
Judgment

Value
Judgment

Factual
Judgment

Value
Judgment

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3.02

2.97

2.70

3.10

2.92

2.89

2.81

2.66

2.76

2.84

2.52

2.74

2.20

2,10

2.76

2.68

2.71

2.65

1.97

2.86

2.70

2.68

2.71

2.28

2.73

2.71

2,68

2.89

2.89

2.63

+ . 10

+ .10

+ .13

+ . 12

+ .10

+ .09

+ .09

+ .11

+ .10

+ . 12

4- . 11

+ . 12

+ . 12

4- . 12

+ .11

+ .13

+ . 10

+ .08

+ .09

+ .12

4- . 12

+ .11

+ .09

+ .08

+.1212

+ .11

+ .09

+ , 1 1

+ .11

+ .10

4.02

4.02

4.02

4.15

4.20

3.82

3.87

3.86

4.34

4.07

3.70

3.65

3.26

2,86

3.68

3.53

3,97

3.63

3.02

3.51

3.97

4.24

3.72

3.42

4.05

4.05

4.23

2.86

3.78

2.13

+ . 08

+ .08

+ .09
_

+ . 08

+ .08

+ .12

+ .08

+ .06

+ .08

4- .09

+ . 12

+ . 13

+ . 14

+ , 14

+ .14

+ .09

+ , 09

+ . 13

+ .13

+ .15

+ . 12

+ .09

+ .10

+ . 13

4- . 10

+ .07

+ .08

+ .16

+ . 16

+ .14

2.66

2.83

3.00

3.16

2.66

2.50

2,50

2,50

3.00

2.66

2.50

2.66

1.83

1.83

2.83

2.33

2,16

2.66

1.83

2,50

2.33

2.66

2.50

2,00

2.50

2.50

2.66

2.50

2.50

2..16

+ . 33

+ .16

+ .25

4- . 30

+ .33

+ .22

+ .34

+ .34

+ .25

+ .21

+ . 34

+ , 42

+ . 16

+ . 16

+ .16

-1. .33

+ .30

+ .33

+ .16

+ .34

+ . 33

+ .21

+ .34

+ .25

+ . 34

+ .34

+ .21

4- . 34

+ . 34

+ .30

4.16

4.33

4,33

4.50

4.16

4.33

4.33

4.33

4.33

4.33

4.00

4.16

3.83

3.50

4.33

3.83

4.16

4.00

3,66

4.00

4.16

4.16

3.83

3,33

4.16

4.16

4.16

3.50

4.16

4.50

+ . 16

4- .21

+ .21-
+ .22

+ .16

+ .21

+ .21

+ ,21
_

+ .21

+ .21

+ .25

+ .30

+ .30

+ . 34

+ .21_

+ .30

+ . 16

+ .25

+ .83

+ .25

4- . 16

+ .16

+ .30

+ . 55_

+_16

+ .16

+ .16

+ .22

+ .16

+ .22

2,80

3.00

4.00

3.60

3.00

2.60

3.20

2.60

3 40.

3.00

3.00

3,20

2.40

2,20

2,80

3.20

3.00

3.00

2 20.

3,00

2,80

3.20

3.00

2,00

3.40

2.80

3.20

3.00

3.00

3.00

+ .20

+ 0

4- 0

+ . 40

+ 0_

+ .24

+ .20

+ . 24

+ 40.

+ .31

+ . 31

+ . 20

+ . 24

+ . 20

+ .20

+ .20_

+ 0

+ 0

+ 20.

4- 0

-4- . 20

+ .20

+ 0

4- 0

+ . 40

+ .20

+ .20

+ 0

+ 0

+ 0

4.40

4.20

4.40

4.20

4.20

3.80

4.20

4.40

4.20

4.00

4.20

4.60

3.80

3.40

4.00

3.80

4.20

3.80

3.40

3,80

3.80

4,20

4.00

3.00

4.60

4.20

4.20

3,40

3.60

4.20

+ . 40

+ .20

+ .24

+ . 20-

+ .20_

+ .48

+ .20_

+ .24_

+ .20

+ 0

+ . 37

+ . 40

+ . 48

+ . 24

+ .31
_

A- .37

+ . 20_

+ .20

+ .40

+ .20

+ . 20

+ .20

+ 0

+ . 31

+ . 24_

+ .20

+ .20

+ .24

+ .40

+ .20
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V. SUMMARY, CONCLUSIONS, RECOMMENDATIONS

Summary

The Delphi Technique is a method of reaching a consensus of

opinion among small groups of experts. The method was developed by

the Rand Corporation and includes a sequence of surveys and feedback.

This process, however, has been altered by researchers in education

by using random samples of a population. Rather than use one small

group of experts the trend with educators has been to use several

groups of randomly selected subjects. These several groups under-

take the same task and a consensus of opinion is sought.

The intent of this study was to test the Delphi Technique as it

has been used by educators. In order to make this test a Delphi survey

was performed on the Oregon State University Campus, modeled after

several studies done in the recent past. Five groups of participants

were identified as appropriate. They were: undergraduates from the

Industrial Education Department, faculty of the Industrial Education

Department, administrators of the School of Education, recent grad-

uates of the Industrial Education Department and finally employers of

the graduates. These five groups were each asked to rate the impor-

tance of 30 goals of the Industrial Education Department. The 30 goals

were contained in an instrument developed by the investigator and

tested in a separate pilot study. The pilot study factor analyzed
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the items and identified four factors. They were goal statements re-

lating to: 1) student development in the affective domain, 2) student

development in the cognitive domain, 3) curriculum flexibility, and

4) student oriented faculty. The participants in the Delphi Technique

were asked to give their opinions about the importance of these goals

in two different manners. They were asked to rate the importance

of the goal at present and rate how important the goal should be.

These were defined by the study as factual judgment and value judg-

ment types of opinion.

Mechanics of the Delphi Technique

The mechanics of the Delphi Technique were such that the inves-

tigator was forced to maintain a crash schedule from the beginning

of the data collection to the end. The factors contributing to the

crash schedule seem inherent in the design of the Delphi Technique.

Some of those factors were:

1. Once the first survey was administered the second survey

had to be prepared in order to give the respondents feedback while

they still had some memory of their response.

2. In order to provide feedback for the second survey, the

results of the first survey had to be statistically analyzed by sub-

groups and the scores combined into an overall average response to

each item on the instrument.
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3. Before the second survey could be taken a new survey instru-

ment had to be printed so as to include the feedback from the first

survey. This could not be done until the results of the first survey

were analyzed.

4. Once the second survey was administered the third survey

had to be prepared in order to provide the respondents with feedback

while they still had some memory of their response to survey two.

5. The statistical analysis and printing of the instrument had

to be done, again, before the third survey could be taken.

6. While the foregoing factors are critical aspects of the Delphi

Technique, the investigator had to insure that standard survey prac-

tice was adhered to. Thus, instrument distribution and collection

(or compilation), became another factor of the crash schedule.

The repeated surveys of the Delphi Technique seemed to alienate

the participants. This is exemplified by the fact that responses fell

off in two groups to the point where they were omitted from the re-

search. The remaining three groups, however, contributed data for

the investigation of the technique.

The investigation phase of the study dealt with comparing the

results of survey one with the results of survey three to ascertain if

a significant change had taken place due to feedback. Difference be-

tween means was tested for both types of judgment and difference

between variance of response was tested for both types of judgment.
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Since the investigator felt the ratings of the goals might be used by

future researchers, confidence limits were set for the mean responses

to survey three. This was done for all groups completing survey

three.

Conclusions

The conclusions appropriate to this study fall into two categories.

The first category deals with conclusions that are substantiated by

the statistical treatment of the data. The second category deals with

observations made by the investigator and speculations based upon

those observations.

Substantiated Conclusions

The substantiated conclusions deal with the hypothesis testing.

Since tests were made for each item on the instrument the conclusions

must be in the form of generalizations or implications. Four such

generalizations will follow.

Investigation of undergraduate, faculty and administrator groups

for a significant alteration in mean response to factual judgment items

indicates that there is no significant difference for most of the items.

This leads to the conclusion that the Delphi Technique generally did

not effect a change in mean response to factual judgments, regardless

of the size of the group responding.
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In testing the three groups for a significant change in mean re-

sponse to value judgment, no significant difference was found on most

of the items. The conclusion, then states, that the Delphi Technique

generally did not effect a change in mean response to value judgment

items.

The testing of the three groups for a significant change in vari-

ance of response to factual judgment items was different for each

group. Even when the level of confidence was reduced to the .05 level

there was still inconsistency between groups. There also was incon-

sistency between groups of nearly the same number of respondents.

Therefore, the Delphi Technique had an inconsistent effect in altering

the variance of group response concerning factual judgments.

The variance of response to value judgment items was also dif-

ferent for each group, however, the difference was not as great as

factual. judgment. Even with the inconsistency most of the items pro-

duced no significant difference. Therefore, the Delphi Technique did

not significantly alter the variance of response to value judgment

items.

A general conclusion about the Delphi Technique would indicate

that the process produced no significant change in response of opinion

nature. However, since there was significant alteration to many items

there seem to be other aspects of the Delphi Technique worthy of

exploration.
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Observations

The multiple phases of this study afforded the investigator many

opportunities to make observations. Some of the observations deal

directly with the mechanics of the Delphi Technique. Probably the

most outstanding observation of this nature dealt with the way people

reacted to the consecutive surveys. The general reaction of the more

vocal participants was reluctance to fill out the survey form a second

and third time. This was, perhaps, the reason why the two groups

which were mailed the instrument refused to respond adequately in the

second and third surveys. Even one member of an on-campus group

mailed a blank survey form back to the investigator on the last survey.

This investigator concluded that the Delphi Technique tends to reduce

the number of respondents in a given sample. An offshoot of this

conclusion was the speculation that the attitude of the more tenacious

respondents may be questionable. They may either have a vested

interest (an ax to grind) or they may complete the last survey just to

get it done, without due consideration of the questions being asked. If

this speculation is tenable then the accuracy of this Delphi Technique

must be questioned. Furthermore, while using the Delphi Technique

to identify institutional goals, Uhl (1971) provided a ten dollar hono-

rarium to each member in one group of respondents for completing

the three surveys. Even with the honorarium the responses of this
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group fell from 60 percent on survey one to 43 percent on survey

three.

With regard to reaching a consensus of opinion, this study

tested the difference in variance. Even though the difference was

generally not significant, a convergence of opinion was observed to

occur most of the time. This was demonstrated in a non-significant

reduction in group variance. This investigator, then, holds the

opinion that a distinction must be made between convergence and con-

sensus. Both terms are currently in need of definition if the Delphi

Technique is to be investigated further.

The three groups responding to the surveys appear to have de-

cidedly different characteristics, as indicated by their pattern of re-

sponse. The adminstrators, for example, gave identical responses

to many items on the survey instrument. They were the only group

to behave this way. The administrators also appeared to place more

importance on the goals than the other groups. Perhaps, because of

their position, administrators tend to perceive most things, connected

with their school, as quite important. This may be a quality of the

group rather than the process.

Conclusions Itemized

The findings of this study provide the following itemized list of

conclusions:
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1. The Delphi Technique did not promote a change in mean

response to factual judgment items.

2. The Delphi Technique did not promote a change in mean

response to value judgment items.

3. The Delphi Technique did not produce a consistent change in

variance of response to factural judgment items.

4. The Delphi Technique did not produce a change in variance

of response to value judgment items.

5. The Delphi Technique caused a reduction in the number of

responses to the last survey in the process.

Recommendations

Based upon the procedures described, conclusions provided,

and observations offered, the following recommendations are made:

1. Since consensus occurred on some items and not on others,

the Delphi Technique should be investigated further to determine the

variables that promote convergence of opinion.

2. Since the response was more consistent in the cognitive

domain, the Delphi Technique should be investigated further to deter-

mine in what areas, issues and objectives the process is effective.

3. Since the various groups of respondents demonstrated

different response patterns, population characteristics should be

studied to determine the effectiveness of the Delphi Technique with
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various population types.

4a. In order to distinguish the difference between significant

and non-significant changes in variance, convergence of opinion

should be considered a statistically significant reduction in group

variance.

4b. In order to further distinguish this difference, consensus

of opinion should be considered a reduction of variance so that the

scores fall within some internal limits of the first survey (such as

interquartile range).

5. Since the nature of the Delphi Technique is such that the

investigator was continually on a crash schedule, the Delphi Tech-

nique should not be undertaken by only one investigator unless the

time available for the procedure is ample.

6. Since both of the off-campus groups in this study were

eliminated due to lack of response, studies using the Delphi Tech-

nique should provide for easy contact between investigator and res-

pondent. Mailed surveys should be avoided.

7. Since the study was not designed to test for accuracy of

response, the accuracy of the Delphi Technique should be tested

using a large sample containing sub-groups.
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OF

This cuestiornaire is completely
confidential. Fo ore will see your
responses except professional staff
workirp.; on this project. All results
will he sulmarizd by croups; indi-
vidual results will not 1-,e released.
However, for the purpose of 7onitorira.
the returns of this survey we reed to
krow your position. ilease check the
appropriate space loelow.-g)

Under,,raduate 7tudent Ia)T an industrial
Fducation a;or

Irder:,,raM)ate Trdustri91 :9vcr tic
(7.1nec

Frent -, sl

junior

Senior

ill. ir,7ustri-1

. AdPiiristrator frol the Thhool of .ducstior

V Graduate f-om th.e urr.tior
7--)eparr,,.rt

VT 7-mplo7:er of an industri-1

0

2
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INSTRUCTIONS

On the following pages there are listed many of the more commonly mentioned
goals of a college or university department. We are interested in your opinion
about the importance of these goals.

Each goal statement is listed only once, but you will he asked to react in
two different ways:

First -- How important is the goal in this department at the present
time? (consider the department as a whole in making your
judgment)

Then -- In your judgment, how important should the goal he in
this department?

EXAMPLE
GOALS IMPORTANCE

a
CI

0 § ?)

0 N 14 0
0 8. m

...,

.tEtt,-a.
5'

A .

L'
.0 -go t.' 4

2 3 i' E. k
6 6 6 6 6 A

To assist students to prepare for graduate
school

is

should be

KM .14 12 VA CD
1 2 3 .7. IT

Above the respon,ient indicates that he believes that the goal
is yresently of low importance but that he feels it should be
of hiFh importance.

LpiiCRTANT -- PLEASE RESEOF') TO ALL ITEiS 00 THE FOLDY.TITG F40
PAGES. ACCURATE STATISlaCAL ANALS1S OF TUTS
';URVEY DE FEUDS HAVIG A RHSI-CI\SE TO ALL ITEMS.

POT -- This form may he completed in pencil or irk.
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GOALS IMPORTANCE
4/

4/ 1 4108t1
EOL4

L4 .. 8.
Z0

ga § g a 8 1

1. To help students develop the capicity to

assume leadership

is

should be
mann El
1 2 El 4 5

7. To help students develop the ability to
synthesize knowledge from different sources is

should be
IFETI ElL ELI

in 2 3 Fl LI
3. To help students acquire depth in at least

one area of knowledge
is

should be

1 2 Fl 4 51
1 2 ET n ili

4. To attract faculty who are technically well
qualified

is

should be

1 2 ILE 4 [i]

1 2 3 111 5

5. To help students acquire the ability to
adapt to new occupational requirements as
technology and society change

is
should be

0 El El a ul
1 2 3 4 5

6 To help students develop the ability to
apply critical thought to all areas of life

is

should be
LI HI 131 El fl
1 2 3 4 n

7. To provide a continuing plan of curricular
and instructional evaluation

is

should be
M 2 lal MI In

1 2 3 4 ri
3. To help students develop the ability to

speak and write effectively

is

should be
HI III U El El

1 2 11 El 5

9. To help students develop their technical
skills

is

should be
1 El Fl 4 fl
n 2 3 4 5

la To help students develop a respect for
their own abilities and an understanding

limitations

is

should be
LI El El El la

1 2 3 111 5
of their

IL to encourage students to vie,, members of
religious groups, minority groups, etc., as
inc:ivuals rather than as temhers of a
particular group

is

should be
HEINE' II

1 2 3 4 5

12. To promote concern in students for the well
being of others

is

should be
nnMn n

1 2 3 4 5

13. To help students learn how to change
society

is

should be

g] 2 3 4 5

1 2 3 4 5

14. To allocate percentages of the total
enrollment for minority groups or groups
having low socioeconomic status

is
should be

II FM H 11 H
1 r27 Di 4 n

15. To enable students to develop a set of
principles to guide their behavior

i8

should be

1 2 3 4 n
1 2 3 4 5
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GOALS IMPORTANCE
au

a g CD

rcil r, p,

8, o,
0 5, ,g, 15 I'd
I. ,A,

& a E E 61
A a 4 . ts :14

16. To provide some form of education for any
student, regardless of his academic ability

is

should be

al ti EI Fri i2
1 2 3 4 5

17. To provide a supportive environment for
highly creative individuals

is

should be

L] 71 El III N
1 2 3 im 51

18. To prepare students for the duties and
responsibilities of citizenship

Is

shoUld be

1 2 n 4 11
El MI Fl 51 LI

19. To ensure the right of students to engage
in off-campus political activities and
social actions without fear of reprisal
from the department

is

should be

1 2 ILI [Ti LI
1 2 3 5-1 5

20. To protect a faculty member against intimi-
dation by those who do not approve of ideas
he may present in the classroom

is

should be

OME/11. M
1 2 3 4 5

21. To provide educational opportunities for
adults in the local area

is

should be

IR El 3 111 II
1 2 3 4 5

22. To clearly define the purposes which the
department will serve, according to a
long-range plan

is

should be

111 !II 3 Ell 1

II 4 3 2 1

23. To innovate in developing educational pro-
grams for special catagories of students;
e.g. disadvantaged students, very bright
students, foreign students, etc.

should be

Ell fllEl El
1 2 El 4 5

24. To help students develop competency as an
industrial manager or supervisor

is

should be

n 2 3 4 in
n 2 3 4 5

25. To ensure that students will be well
qualified for a vocation

is

should be

EN El El FA El
1 2 3 III 5

26. To permit an undergraduate student wide
latitude in selecting the courses he will
take toward his degree

is

should be

HI FM El Ell M
1 fl 3 4 II

27. To help students in the choice of a
personally satisfying vocation

is

should be

1 2 n ril n
1 2 3 4 5

28. To attract faculty who have distinguished
themselves through research and scholarly

contributions

is

should be

La 4 t3] 2 1

5 4 3 2 III

29 To base faculty promotion and tenure more
on an estimate of teaching effectiveness
than on the value of scholarly research

is

should be

1111 El D] Ell El
1 2 3 [Ti 5

30 To maintain an atmosphere of intellectual
excitement among faculty, students, and
administrators

is

should be

5 lal al 2 1

5 4 3 2 1
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This cuestiornsire is completely
confidential. 10 ore will see your
responses except professional staff
workin on this project. All results
will he sulmsrized by n-rouTs; indi-
vidual results will not he rele!-'sed.
However, for the purpose of moritorira-
the returns of this survey we reed to
know your position. 1.1ePse check the
appropriate sp2ce

Under,,rg,lete Student E(T an indnstrinl
Education

ilrder,rsdete Trdustriel Flucfltic

Frerin

Sor-p.iore

Junior

Senior

T7.,c-)ity

P.Hmiristretor fro-1 the School of .i:duc.?.tior.

V . Graduate from the Irdutripl 7,111cr't:or
7-)epsrt:lert

71 . of er industri-1 Fd.lc^.tion

0

2

H

ITi
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INSTRUCTIONS

On the following pages there are listed many of the more commonly mentioned
goals of a college or university department. We are interested in your opinion
about the importance of these goals.

Each goal statement is listed only once, but you will be asked to react in
two different ways:

First -- How important is the goal in this department at the present
time? (consider the department as a whole in making your
judgment)

Then -- In your judgment, how important should the goal be in
this department?

EXAMPLE
GOALS IMPORTANCE

w
u

a) g Q,u , u. g
5 g

0 a ..

4 I. E ,',g, Vs
I., 0 .... ta. 0

0
a g

r.,...,
'; b-

E uX
u

0 0 a .bo A) 18

z .-1

6 6 6 6 6 A
To assist students to prepare for graduate

school

is

should be

0 :41 '01 Q Ea
E .14 0

Ahove the reFporri.ert irriic9tes thPt he believe thr!t the -,711

is rreeertly of low 1_,IortPree t trpt he fels it 7rni11,1
of hick irportence.

IMPORTANT: The a mark indicates that the average response

to the question occured at this point, in the
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On the following pages there are listed many of the more commonly mentioned
goals of a college or university deportment. We are interested in your opinion
about the importance of these goals.

Each goal statement is listed only once, but you will be asked to react in
two different ways:

First -- How important is the goal in this department at the present
time? (consider the department as a whole in making your
judgment)

Then -- In your judgment, how important should the goal be in
this department?
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to the question occured at this point, in the

previous survey. You may wish to consider this

when you respond to this survey.

THIS IS THE LAST DEPARTMENTAL GOALS
SURVEY. HAVE YOU RESPONDED TO ANY
OF THE PREVIOUS SURVEYS USING THIS
FORM?

YES NO
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APPENDIX D

Table 1. Response of Undergraduates to the First Survey Using the Survey of Departmental Goals
(N = 55).

Ite m
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1 2.69 0.82 4.21 0.63
2 3.11 0.84 3,96 0.79
3 2.44 1.07 4.07 0.89
4 3.29 1.04 4.34 0.65
5 2.90 0.92 4.17 0.64
6 2.61 0.66 3.66 0.81
7 2.86 0.84 3.98 0.67
8 2.54 0.75 3.72 0,72
9 3.08 1.04 4.37 0.74

10 2.84 0.88 4,03 0.79
11 2.17 1.07 3.50 1.23
12 2.70 1.02 3.90 0.83
13 2.31 1,08 2,94 1.06
14 2,26 0.92 3.05 1.03
15 2.56 0.87 3.50 0.90
16 2.50 0.88 3.59 1.05
17 2.82 1.00 3.90 0.94
18 2.82 0.81 3.50 0.86
19 2.31 0.92 3.13 1.26
20 2.54 1.15 3.47 1.10
21 2.53 1.08 3.58 0.98
22 3.33 1.01 1.84 0.97
23 2.38 0.90 3.31 1.08
24 2.54 0.90 3.80 0.89
25 2.60 0.96 4.23 0.94
26 2.78 1.02 4.00 0.71
27 2.64 1.05 4.23 0.61
28 3.05 1,27 2.86 1.20
29 2.74 1.10 3.78 1.18
30 3.70 1.02 2.13 1.02
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Table 2. Response of Faculty to the First Survey Using the Survey of Departmental Goals (Ni),

Item
Number Mean Standard Deviation Mean Standard Deviation

Factual Judgment Value Judgment
(is) (should be )

1

2

3

4

5

6

3. 33
3. 33
2.83
3, 16
2, 83
2. 83

1.03
1.03
1. 16

0. 40
0. 98
0. 40

4. 16
4. 16
4, 16
4. 16
3.66
3.66

0. 40
0. 75
1. 16

1. 16

0. 81
0. 81

7 2.66 1.03 4.00 0.63
8 2, 50 1.04 4. 16 0.40
9 2.66 0. 51 4.00 0.63

10 2.40 0. 54 4.00 0. 70
11 2.66 1. 36 3. 83 0. 75
12 3. 16 1. 16 3. 83 1. 47

13 2.00 0.89 2. 83 1. 16

14 1.66 0. 51 3.00 1.26
15 2.66 1.03 3.66 1.03
16 1. 83 0. 75 2.66 1. 36

17 2.60 1. 14 4.20 0. 83
18 2.66 0. 81 3. 33 1. 36

19 1.50 0. 83 3.83 0.75
20 2. 16 0. 98 3.66 1.03
21 2.00 0. 89 3. 33 1.03
22 2.50 0.83 1.50 0.54
23 2.66 1.63 3.33 1.21
24 2.00 0.63 4.00 0.63
25 2.33 1.21 4.00 1.09
26 2, 50 1.22 3, 66 1.03
27 2. 50 1.04 4. 16 0.75
28 2.66 1.03 3. 33 1.03
29 2.66 1. 21 3. 83 0. 75
30 3. 33 1.03 2, 33 1. 50
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Table 3. Response of. Administrators to the First Survey Using the Survey of Departmental Goals
(N = 5).

Item
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1

2

3

4
5

6

7

8

3.33
3.33
4.00
4.00
3.66
2.66
4.00
3.00

0.57
0. 57
1.00
1.00
1. 15
0. 57
1.00
0.00

4.00
4.33
4. 33
4.00
4.66
4.33
4.33
4.00

0.00
0. 57
0. 57
1.00
0. 57
0.57
0. 57
0.00

9 4.33 0. 57 4.33 0. 57
10 3.66 0. 57 4.33 0. 57
11 3, 33 0. 57 4.33 0. 57
12 3.33 0. 57 4.33 0. 57
13 2.66 0. 57 3.66 0. 57
14 2.33 0. 57 4.33 0. 57
15 3.00 0.00 3.66 0. 57
16 3.66 0. 57 4.33 0. 57
17 2.66 0. 57 4.33 0. 57
18 3.66 0. 57 4.00 1.00
19 3.00 1.00 3.33 0. 57
20 4.00 1.00 3.66 1.52
21 2.66 1. 15 3.00 1.00
22 2.33 0. 57 2.00 1.00
23 2.66 0. 57 4.00 0.00
24 2.33 0. 57 3.00 1.00
25 4.00 1.00 3.66 O. 57
26 2. 33 0. 57 4.00 0.00
27 3.66 0.57 4.00 0.00
28 3.33 0. 57 3.00 1.00
29 3.66 0. 57 3. 50 0. 70
30 2.66 0. 57 1.66 0. 57
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Table 4. Response of Graduates to the First Survey Using the Survey of Departmental Goals (N = 5).

Factual Judgment Value Judgment
(is) (should be )

Item
Number Mean Standard Deviation Mean Standard Deviation

1 2. 50 0. 54 4. 33 0. 51
2 3, 33 0. 81 4. 33 0. 51
3 3. 16 0. 75 3. 83 0. 75
4 3. 16 1. 16 4, 66 0. 51
5 2.66 0. 81 4.66 0. 51
6 2. 83 0, 98 4, 33 0. 81
7 2.60 0, 54 4, 16 0. 75
8 3.00 0. 89 4. 16 0.40
9 3. 16 0, 75 4. 16 0.40

10 2.83 0.98 4, 16 0. 40
11 2..40 1. 14 3.00 1. 26
12 3.40 1. 14 4.00 0.63
13 2.33 0. 51 3, 00 0.63
14 1.83 0, 76 2, 50 1.22
15 2.83 0, 98 4.00 1.09
16 2,50 1.04 3.00 1.67
17 2.66 0. 81 4.33 0. 51
18 3.00 0, 89 4.33 0, 51
19 2. 83 1. 16 2. 83 1.60
20 2.40 O. 54 3.33 0. 81
21 2.80 0. 83 3.33 0.98
22 3.33 0. 51 3. 16 0.63
23 2. 33 0. 81 3. 50 1. 22
24 2.66 0. 81 4. 16 0. 40
25 2. 50 0. 54 3.66 1. 21
26 2.66 1.03 3, 33 1.21
27 2. 50 0. 83 3. 33 1. 21
28 2, 83 0.75 2. 50 0. 54
29 2.66 0. 81 4. 50 0. 83
30 3.66 0. 51 2.33 1.03



99

Table 5. Response of Employers to the First Survey Using the Survey of Department Goals (N = 4).

Item
Number Mean Standard Deviation Mean Standard Deviation

Factual Judgment Value Judgment
(is) (should be)

1

2

3.33
3.33

0. 95
0. 50

4.00
4.00

0.00
1.00

3 4.00 1.29 4.33 0. 57
4 4.33 1.25 4.33 0. 57
5 3.66 0. 57 4.33 0. 57
6 3.66 0.95 4.00 1.00
7 4.33 0. 57 3.66 1. 15

8 3.33 0. 57 3.33 0. 57
9 5.00 0.95 4.33 0. 57

10 3.33 0.95 3.66 0. 57
11 1.33 0. 57 1.66 1. 15

12 3.00 1.73 3.00 1.73
13 1.66 0.95 2.00 1.73
14 2.00 0. 81 2.00 1.00
15 3.33 1.29 3.33 2.08
16 2.00 0.95 3.66 2.30
17 2.33 1.25 3.66 1.52
18 3.33 1.00 3.00 1.41
19 1.33 0. 57 2.33 1. 52

20 1.66 1. 15 3.00 2.00
21 3.00 1.00 3.00 1.73
22 2.00 0.95 2.33 0. 57
23 3.00 0. 50 3.66 1. 15

24 2.00 0. 50 3.00 1.00
25 3.33 0. 81 3.66 0. 57
26 2.66 0. 57 3.00 1.00
27 3. 50 0. 57 4.00 1.41
28 3.66 1.89 2.66 2.08
29 3.66 0.95 3. 33 1. 15

30 3.33 1.29 2.00 1.00
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APPENDIX E

Table 6. Response of Undergraduates to the Second Survey Using the Survey of Departmental Goals
(N =60).

Item
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1

2

3

4

5

6

7

8

9

10

3.03
3.03
2.69
3.06
2. 87
2.64
2.91
2.59
2.89
2.94

0.78
0.83
1.00
0. 80
0. 77
0, 81
0. 87
0. 75
0. 88
0.75

4.07
3.96
4. 14
4.21
4. 10
3.94
4.07
3.88
4. 19
3.96

0.46
0.54
0.73
0,56
0. 52
0.72
0. 56
0.69
0.61
0. 73

11 2. 47 0. 83 3.64 1.00
12 2. 74 0. 73 3.96 0. 78
13 2.08 0. 75 3. 10 0.99
14 2.22 0. 81 2.82 0.95
15 2. 80 0. 81 3.44 0. 82
16 2. 80 0. 75 3. 57 0.90
17 2. 74 0. 75 4.05 0. 73
18 2. 70 0. 73 3. 55 0.90
19 2, 15 0. 72 3.00 1.00
20 2.60 0.75 3.73 0. 88
21 2.62 0. 78 3. 49 0. 77
22 2.51 0. 87 4. 15 0.69
23 2. 59 0.68 3.31 0. 74
24 2. 18 0.64 3.74 0. 86
25 2, 72 0. 89 4. 20 0. 68
26 2.71 0.79 4.17 0. 58
27 2.79 0.65 4. 16 0. 57
28 2. 70 0.69 3. 16 0.92
29 2.63 0. 70 3.79 0. 79
30 2. 55 0.69 3.88 0. 83
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Table 7. Response of Faculty to the Second Survey Using the Survey of Departmental Goals (N = 6 ).

Item
Number Mean Standard Deviation Mean Standard Deviation

Factual Judgment Value Judgment
(is) (should be )

1

2

3

4

5

6

7

8

3.25
3.25
2. 75
3.00
3.00
2. 50
2. 50
2. 50

0. 50
0.50
0. 50
0.00
0.00
0, 17
1.00
0. 57

4.25
4.75
4. 50
4.75
4. 75
4. 50
4.75
4, 50

0. 50
0.50
0. 57
0, 50
0. 50
0. 57
0, 50
0.57

9 3.00 0.00 4.25 0. 50
10 3.00 0. 81 4.75 0. 50
11 2. 25 0.95 4.25 0, 50
12 2. 50 1.00 4, 50 0. 57
13 2.00 0.81 3.75 0.95
14 2.00 0. 81 3. 75 0.95
15 2.75 0. 50 4.25 0. 95
16 2.25 0. 95 3. 50 1.00
17 2.75 1.25 4. 75 0. 50
18 3.00 0.00 4.50 0. 57
19 2.00 0.81 4.00 0. 81
20 3.25 0. 50 4.00 0. 81
21 2. 75 1. 25 4. 50 0. 57
22 3.00 0.00 4. 50 0. 57
23 2, 50 1.00 4.25 0. 50
24 2.00 0. 81 4.00 0. 81
25 3.00 0.00 4.75 0. 50
26 2.75 0. 50 4.00 0. 81
27 2.75 0. 50 4. 50 0. 57
28 2.75 0.50 3.75 0.50
29 2, 50 1.00 3. 50 0. 57
30 2.25 0.95 4. 50 0. 57
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Table 8. Response of Administrators to the Second Survey Using the Survey of Departmental Goals
(N = 5).

Item
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1 3.25 0. 50 4, 25 0. 50
2 3.00 0.00 4.25 0. 50
3 3.75 0.95 4. 75 0. 50
4 3. 75 0, 95 4.25 0. 50
5 3.25 0.50 4,75 0.50
6 2,75 0.50 4.25 1.50
7 3, 00 0.00 4.00 0.00
8 2, 75 0, 50 4. 50 0. 57

9 3. 50 1.00 4.25 0. 50

10 3.00 0.00 4.00 0. 81

11 2, 75 0. 50 4.00 0. 81

12 3.00 0.00 4.25 0.95
13 2, 25 0.95 3.25 1.70
14 2,00 0. 00 3.50 1,29
15 2.75 0,50 3,25 1.25
16 3, 00 0.00 3.75 0.95
17 3, 25 0. 50 3.75 0. 50
18 3.00 0.00 3.75 0. 95
19 2.25 0.50 3.00 1.41
20 2. 75 0. 50 3, 25 0.95
21 3.00 0,00 3.50 1.00
22 3. 50 0. 57 4. 50 0. 57
23 2, 75 0. 50 3. 75 0. 50
24 2. 75 0. 50 3. 50 0. 57
25 3.25 1.25 4. 25 0. 50
26 3.00 0.00 3. 75 0. 95
27 3, 25 0. 50 3.75 0. 50

28 3.00 0.00 3. 75 0. 95
29 3.00 0.00 3. 50 0, 57

30 3.00 0.00 4.00 0.81
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Table 9. Response of Graduates to the Second Survey Using the Survey of Departmental Goals
(N = 3).

Item
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1 2.66 1.00 4.00 0. 57
2 2. 50 1.00 3.00 0.70
3 2.00 1. 15 3.66 1.00
4 2.00 0.57 3.33 1.00
5 2.33 0. 57 4.33 0. 57
6 2.66 0.57 3.66 0. 57
7 2.33 0.00 3.00 1. 15
8 2.33 0. 57 3.66 0. 57
9 2.33 1.00 4.00 0. 57

10 2.66 1.00 4.00 0.57
11 2.66 1. 15 3.66 0. 57
12 2.33 0.57 4.33 0.57
13 2.33 1.52 3.66 0.57
14 2.33 1.00 3.00 0. 57
15 2.66 0. 57 4.33 0. 57
16 3.00 0.57 2.33 1.00
17 2.33 0. 57 3.66 0. 57
18 2.33 0. 57 4.66 0. 57
19 2.33 0.00 2.00 0.57
20 2.00 0.00 2.00 0.00
21 2.66 1. 15 3.33 0. 57
22 2.00 1.00 4.00 0.00
23 2.33 1.00 3.00 1. 15
24 1.66 0. 57 2. 33 0. 57
25 2.66 0.00 3.00 0. 57
26 2.33 1.15 3.33 0. 57
27 2.00 0. 57 4.66 1.00
28 2. 33 1. 15 2.66 0. 57
29 1.66 0. 57 4.66 1. 15
30 3.00 0. 57 4.33 1.00
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APPENDIX F

Table 10. Response of Undergraduates to the Third Survey Using the Survey of Departmental Goals
(N =43),

Item
Number Mean

Factual Judgment
(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1 3,02 0.65 4.02 0.53
2 2.97 0,65 4.02 0.53
3 2,70 0.88 4.02 0,55
4 3.10 0.77 4.15 0.49
5 2.92 0.67 4.20 0.52
6 2.89 0.55 3.82 0.75
7 2.81 0.60 3.87 0.52
8 2.66 0.70 3.86 0.41
9 2.76 0.67 4.34 0.53

10 2.84 0.78 4.07 0.57
11 2.52 0.72 3.71 0.76
12 2.74 0.72 3.65 0.84
13 2.20 0.80 3.26 0.89
14 2.10 0.75 2,86 0.90
15 2.76 0.70 3.68 0.90
16 2.68 0.80 3.53 0.60
17 2.71 0,65 3.97 0.55
18 2.65 0.53 3.63 0.85
19 1.97 0.59 3.02 0.83
20 2.86 0.74 3.51 0.96
21 2.70 0.77 3.97 0.76
22 2.68 0.70 4.24 0.54
23 2.71 0.61 3.72 0.65
24 2.28 0.51 3.42 0.82
25 2.73 0.79 4.05 0.62
26 2.71 0.73 4.05 0.46
27 2.68 0.57 4.02 0.49
28 2.89 0.72 3.16 0.72
29 2.89 0.72 4.08 0.82
30 2.63 0.67 3.83 0.79
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Table 11. Response of Faculty to the Third Survey Using the Survey of Departmental Goals (N = 6 ).

Item
Number Mean Standard Deviation Mean Standard Deviation

Factual Judgment Value Judgment
(is) (should be )

1

2

3

4
5

2.66
2.83
3.00
3. 16
2.66

0. 81
0. 40
0.63
0. 75
0. 81

4. 16
4.33
4, 33
4. 50
4. 16

0. 40
0. 51
0. 51
0. 54
0.40

6 2.50 0.54 4.33 0. 51
7 2. 50 0. 83 4.33 0. 51

8 2.50 0.83 4.33 0.51
9 3.00 0.63 4.33 0. 51

10 2.66 0.51 4, 33 0. 51
11 2. 50 0.83 4.00 0.63
12 2.66 1.03 4. 16 0. 75
13 1.83 0. 40 3.83 0. 75
14 1.83 0.40 3.50 0.83
15 2.83 0.40 4, 33 0. 51
16 2, 33 0. 81 3.83 0.75
17 2,16 0.75 4.16 0.40
18 2.66 0.81 4.00 0.63
19 1.83 0.40 3.66 0. 81

20 2.50 0. 83 4.00 0.63
21 2.33 0.81 4. 16 0.40
22 2.66 0. 51 4. 16 0. 40
23 2. 50 0. 83 3.83 0.75
24 2.00 0.63 3. 33 1.36
25 2. 50 0. 83 4. 16 0. 40
26 2. 50 0. 83 4.00 0.00
27 2.66 0. 51 4. 16 0.40
28 2. 50 0, 83 3.50 0. 54
29 2.50 0.83 4. 16 0.40
30 2. 16 0. 75 4. 50 0. 54
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Table 12. Response of Administrators to the Third Survey Using the Survey of Departmental Goals
(N= 5).

Item
Number Mean

Factual Judgment

(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1 2.80 0.44 4.40 0. 89

2 3.00 0, 00 4.20 0.44
3 4.00 0.00 4.40 0. 54

4 3.60 0. 89 4.20 0.44
5 3.00 0.00 4.20 0.44
6 2.60 0.54 3.80 1.09

7 3.20 0.44 4.20 0.44
8 2.60 0. 54 4.40 0. 54

9 3.40 0.89 4.20 0.44
10 3.00 0. 70 4.00 0.00
11 3.00 0. 80 4.20 0. 83

12 3.20 0.44 4.60 0. 89

13 2.40 0. 54 3.80 1.09

14 2.20 0.44 3.40 0. 54

15 2.80 0.44 4.00 0. 78

16 3.20 0.44 3.80 0. 83

17 3.00 0.00 4.20 0.44
18 3.00 0.00 3.80 0.44
19 2.20 0.44 3.40 0. 89

20 3.00 0.00 3.80 0.44
21 2.80 0.44 3.80 0. 44

22 3.20 0.44 4.20 0.44
23 3.00 0.00 4.00 0.00
24 2.00 0.00 3.00 0. 70

25 3. 40 0. 89 4.60 O. 54

26 2. 80 0. 44 4. 20 0.44
27 3.20 0.44 4.20 0.44
28 3.00 0.00 3.40 0. 54

29 3.00 0.00 3.60 0.89
30 3.00 0.00 4.20 0.44
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APPENDIX G

Table 13. Response of. All Groups Combined to the Third Survey Using the Survey of Departmental
Goals (N = 18).

Item
Number Mean

Factual Judgment

(is)

Standard Deviation Mean

Value Judgment
(should be )

Standard Deviation

1

2

2.77
2.94

0.64
0.41

4.27
4.22

0. 57
0, 42

3 3. 11 0. 83 4.22 0.42
4 3, 38 0, 69 4.33 0.48
5 3, 00 0.59 4.22 0.42
6 2.72 0.57 4, 05 0. 72
7 2.83 0, 61 4. 16 0.38
8 2, 55 0.61 4. 16 0. 50
9 3.00 0.68 4.33 0.48

10 2,77 0,54 4.22 0.42
11 2.66 0. 76 4.00 0.68
12 2.94 0, 72 4.22 0.64
13 2.00 0. 59 3.66 0. 76
14 2, 00 0. 59 3. 16 0. 78
15 2.77 0.54 4.16 0.51
16 2.77 0. 80 3.61 0.69
17 2.72 0.66 4. 11 0.47
18 2. 83 0. 51 3.94 0.41
19 1.88 0.47 3. 16 0, 92
20 2.83 0. 51 3.44 0.78
21 2.58 0.71 4.05 0. 53
22 2. 77 0.64 4.27 0. 46
23 2.77 0. 54 3. 88 0. 47
24 2.00 0. 34 3. 11 0.96
25 3.05 0. 87 4. 22 0. 54
26 2.72 0.66 4.05 0.23
27 2, 83 0. 51 4. 16 0. 51
28 2, 83 0.61 3.33 0. 48
29 2.77 0. 54 3.94 0. 53
30 2.72 0.66 4. 16 0. 51


