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THE DEVELOPMENT OF SU¢C[ESS CRITERIA FOR LDUCATIONAL
RESEAR(] AND DEVELOPMENT PROJECTS

Rodney J. Ball*
Desmond L. Cook+

ABSTRACT

The purpose of the study was to determine the relative importance
of six criteria of project success and to develop a composite criterion
of educational project success. Twd hundred and six people associated.
with a sample of one mmdred forty-six educational projects first
ranked the criteria and then rated their projects accora ngly. Achieving
project objectives was considered most important, while meeting project
time schedule and cost constraints were rather unimportant in determining
the success of ‘projects. This study represents a significant step in
developing criteria for the determination of the success of educational
projects.

INTRODUCI' ION

The determination of the f1na1 success or failure of resea‘rch and
development projects is important problem for-those conce;ned with
project management in t all flEldS ©f endeavor. One immediate
problem encountered .in determining project success is defining what is
meant by "success.'" If same criterion can be established, research can
be directed toward discovering which variables associated with the
management of projects are crigical in determining a successful project
as contrasted with those inherent in the effort. Project managers and
their staffs can ther concentrate on those variables as they work to
ensure the success of their project efforts.

Prevmus research at Harvard Umver51ty1 and the Massachusetts
Institute of TechnologyZ has indicated that several criteria are considered
when the success of various weapons systems oriented projects are rated.

"It can not be assumed, however, that these success criteria have the

same relative importance in-education. For example, in weapon system
development the performance criterion proved to be by far the most im-
portant. In education, where performance is often quite difficult to
meéasure, remaing within cost and time constraints  may be as important
or more important than meeting performance Spemflcatlons

* Reseuarch for Better Schools, Inc., Philadelphia, Pennsylvania

_+ Educational Program Management Center, The Ohio State University,

Columbus, Ohio..
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Cook® recently conducted a resehrch study which resulted in’a conceptual
framework to be used for the study of project management in education.

This work was reported at the Third Annual Seminar Symposium of the
Project Management Institute in 1971. The purpose ot this effort was to
develop a framework which could be used to integrate the results of past
and current studies and to direct further research on project management.

A schematic of this cgnceptual framework is presented as Figure 1. Project
success represents a major component of the conceptualization. It includes
such potential criteria as meeting schedule dates, remaining within cost
constraints, meeting quality specifications (objectives), satisfying the
customer, obtaining spin-off benefits, and securing support for additional
(follow-on) efforts.

" ;The conceptual framework suggests that different persons may have
diflferent viewpoints on project success and that these would be reflected
in their ranking of possible success criteria. For example, project -
managers may be most conceyned with time, cost, and performance, whereas,
parent organization representatives may be quite concerned about spin-off
benefits, follow-on work, and cust®mer or funding agency satisfaction.

PURPOSE AND HYPOTHESES

The general purpose of this study was to explore some of the hypotheses
suggested by Cook's conceptual framework in regard to the relative im- :
portance of different possible criteria of project success in education.
Specifically, the objectives of the study were:

{A) To rank schedule, cost, quality (performance), follow-cn work,
spin-off, and customer satisfaction as possible criteria of
educational project success.

(B) To quantify a composite criterion of education project success
employing the sub-criteria of schedule, cost, quality, follow-on
work, spin-off, and customer satisfaction.

The final ranking of the several criteria of project success has
implications for the many governmental and non-governmental organizations
who must determine the ultimate success of the educational projects they
fund, monitor, and/or plan to implement or institutionalize. That is,
the determination of what constitutes a successful project is a necessary
initial step in the evaluation of projects.

Once it is known what characterizes a successful project, research
ca® be directed toward discovering which variables in the management of
projects are critical in detemmining a successful project. If the composite
criterion of project success yvesulting from this study is used as the
dependent variable, research can be conducted on the relationship of
selected independent veriables of the framework in order to more fimmiy
establish those nfnagement actions on a project that will make it successful.

4 o




Within the general purpose and specific ob;ectwes the study
proceeded with the following hypotheses.

1) Pro;ect principal investigators (project managers), parent
organization representatives, and government monitors view
the relative importance of the criteria differently.

2) Project principal investigators with previous project
management experience view the criteria differently than
.« those without prior experience.

3) Project principal investigators of sponsored projects
. {conducted under the supervision of a university fdculty
. member) - view the criteria differently than those conducting
non-sponsored projects.

y 4) Project principal investigators and parent organization
representatives.at large institutions view the criteria
differently than those from small institutions.

S) The correlations of the different criteria with ratings
of overall project success reflect the ranked relative
mportance given the criteria.

PROCEDURES

A.sample of educational projects was first selected and then the
- personnel associated with the conduct and monitoring of the“projects
were identified. These people represent the source of data for the
study. The sample, data collection instruments, and. analysis of data
wrocedures are specified in detail ‘below.

[}
Sample and Data Collection

The data for the study were obtained by means of a ranking form
and a rating form administered to the project manager, parent organization
representative, and govermment pfoject monitor associated with each
project in a sample of 146 terminated projects funded in one of the several
Regions under the Regional Research Program of the National Center for
Educational Research and Development, United States Office of Education.
The projects were all operated and terminated during the period from
September, 1967 to January, 1972; had a maximum government support of
$10,000, and were usually conducted or managed by a single “principal .
mvestlgator "




For the purpose of this study, the six possible criteria were defined

as given below.

"

Schedule refers to meetlng pro;ect milestohe deadlines and the
scheduled project termination date as established in the project
contract. Success on this dimension means that the project was
completed on or before the scheduled termination date and that all
subsections or components of the project were completed as scheduled.

Cost refers to meeting the total dollar expenditure predicted for
the entire life of the project. Success of this dimension means
that the actual dollar cost of the project was less tham or coincided

with the predicted cost. : AN
N\

Quality/Performance refers to the achievement of the goals.
objectives of the project. Success on this dimension means that

the performance standards speC1f1ed by the project objectlves were
met or exceeded,

Follow-on Work refers to additional codtracts or fullow-on work
obtained as a result of the success of the original project and
consequent enhancement of the reputation of the researcher. This
criterion is not, however, concerned with additional work obtained
as a logical or technical extension of the original project. It
is concerned only with whether or not additional work is obtained
as a resuit of the success of the original project.

Spin-of f refers to indirect benefits received by the parent institution,
its faculty, and the project staff. Success on this dimension means,
for example, that the project and/or the parent institution's faculty
developed skills as a result of working with the project which can

be applied to other areas of the institution's operations. Another
important spin-off benefit is the recogmition an institution often

gains from a highly successful pro;ect

Customer/Client Satlsfactlon refers to the degree to which the funding
agency or user of the end product of the patuect is satisfied. This

. critericn is not necessarily concerned with the quality of the prOJect

as indicated by whether or not the orlglnal objectives and performafice
standards were met. It 1s concerned only with the satisfaction of the
funding agency or customer with the project or its end product.

Overall Success refers to a general or overall evaluation of the project
effort. Was it completed as scheduled? Were the objectives and
performance Standards met? Were all interested parties satisfied with
the effort? Was the project conducted within the estimated cost? Did
the project generate additional projects? This criterion is not con-
cerned with any one specific aspect or objective of the project. The
concern is with mak1ng a general value statement indicating the degree
to which the project was a success.
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The respondents were requested to rank the relative impor- 1
tance of the six criteria using a paired comparison format. ‘/
Fach respondent was then asked to rate a completed project——" -
with which he had been associated on each of the six criteria
and a rating of overall project success. These ratings were
made on a Likert type.scale. A copy of these instruments

appears in the Appendix.

The hypotheses required that data be gathered regarding
(a) the size of the parent organization housing the projects
in the sample, (b) the previous project management eXperience
of the principal investigator, and (c) whether or not each
projoct in the sample was a2 sponsored (under the supervision
of a university faculty member) or non-spunsored project.

Size -- Nearly all the projects in the sample were
conducted at a college or university. The total degree credit
enrollment in Fall 1969 was used as the measure of parent
organization size.

Experience -- Each principal investigator was asked to
indicate the number of projects he had managed or directed
prior to the project specified in the sample. This number
was used as a measure of previous project management experience.

Sponsorship -- Information regarding whether a project
was sponsored or not was obtained from the records of a regional

office of the Regional Research Program.

Data Analysis

The analysis of the data was organized in terms of amswering
the questions raised by the five hypotheses of the study. In order
to answer these questions, the data were first partitioned based
upon the role of the respondent, previous experience of the
principal investigator, whether dr not the project was sponsored,
and the size of .the parent organization or institution.

In order to obtain a ranking of the six criteria of project
success, the paired comparison data were run on the POMP

computer program of the Psychology Department of The Ohio State
University. This program follows the assumptions of the Thurstone
Case III model and computes a scale value for each criterion.




In order to measure the a t of the different partition
groups in their rankings of the relative imgortance of the
criteria, an analysis of variance procedure was used in
estimating the reliability of scale values given the criteria
by the groups. This represents the degree of agreement of the
groups or judges in the scale values tﬁey have given the cri-

teria. A coefficient of 1.00 represents complete agreement.

In order to obtain a composite criterion of project
success, the ratings of projects on the six criteria plus
overall success made by the respondents were run on the
Wherry Test Selection Program of the Psychology Department of
The Chio State University. The program is a regression
analysis program which selects, in order of décreasing’ im-
portance, the variables contributing significant vari-
ance to the prediction of the criterion variable (overall
success). For the purpose of this paper, the prediction
equations are not presented. "

The correlation coefficients of the six criteria with
overall project success are ~iscussed in order to indigate
the extent to which the ranked relative importance of the
criteria is reflected in the ratings of overall project success.

FINDINGS, QONCLUSIONS, AND LIMITATIONS

(=3

The results of the data analysis are interpreted in
terms of the hypotheses of the study. These hypotheses
and findings are listed below along with a discussion of the

" data analysis results that pertain to each. In order to

answer the fifth hypothesis, the correclation coefficients of
the six possible criteria with overall project success ratings
are discussed under each of the first four hypotheses.

Hypothesis 1 -- Project principal investigators (project managers),

parent organizatien representatives, and government monitors
view the relative importance of the criteria differently.

The data analysis indicates that this hypothesis is false.
The scale values given the criteria by these two groups are
shown in Figure 2. They are nearly the same except for

a reversal of schedule and cost, which are the two least
important in each case. The reliability coefficient of
0.9559 indicates a considerable amount of agreement between

8




the two groups in ranking the criteria. The criteria in order
of importance are quality, customer satisfaction, spin-off,
follow-on, and then schedule ghd cost.

When the principal investigators and parent organization
representatives rated projects using the criteria, the following
correlations with overall success ratings resulted respectively.

quality (0.5888 and 0.6559)

customer satisfaction (0.5748 and 0. 5730)
spin-off (0.3470 and 0.4746)

follow-on (0.3112 and 0.4008)

schedule (0.1519 and 0.1362) -

cost (0.0101 and 0.0019)

0 o0 0O0OQ

Note that the correlation coefficients decreased in size
according to the ranked relative importance of the criteria.

The government monitor for all the projects in the study
sample ranked the importance of the criteria in the order of
quality, spin-off, follow-or, customer satisfaction, cost and
schedule. The only important difference in the government monitor's
ranking of criteria is the placement of customer satisfaction
in a much lower position. Otherwise, the government monitor's
rankings are basically, the same as those of the principal
1nvest1g/aors and parent organization representatlves

When the government monitor rated projects using the
criteria, the following correlations with overall success
ratings resulted.

spin-off (0.7489)
guality (0.6459)
ollow-on (0.6178)
customer satisfaction (0.4729)
cost (.2149)
schedule (0.1253)

Qo000

The rank order of criteria based upon the size of the correlation
coefficients results in the same order for the criteria as

when previously ranked for importance except for the reversal

of quality and spin-off in the first two positions.

D




hypotheses 2 -- Project principal investigators with previous
management experience view tre criteria diiferentiy tnan tnose
wilthout prior cxperience.

The data analysis indicates that this hypothesis is
false. The scale values given the criteria by these two
groups are shown in Figure 3. There is one important exception,
however, in their ranking of the relative importance of the criteria.
Principal investigators without prior experience ranked follow-on
work markedly lower than spin-off, whereas little or no difference
was indicated between follow-on work and spinwff by experienced
principal investigators.

When these groups rated the success of projects, follow-on
work showed no correlation with overall success (r0.0365), for
in-experienced principal investigators, whereas, for exper1enced
ones it correlated second highest (r=0.6039) of the six criteria
with overall success ratings? It seems then ttat follow-on work
is an important criterion to principal investigators whe have
previously managed projects but it is not important to principal
investigators who have no previous project management experience.

Otherwise, these two groups view the criteria very much
.the same as is indicated by the reliability coefficient of 0.9771.
‘Again, quality is ranked the highest with customer satisfaction
also highly important. Cost and schedule are of least importance.

iypotheses 3 -- Project principal investigators of sponsored
projects (conducted under the supervision of a university
faculty member) view the criteria differently than those
conducting non-sponsored projects.

The data analysis indicates that the hypothesis is false. °
The scale values given the criteria by the two groups are very
nearly the same. These values are shown in Figure 4. The rank
order of the criteria is quality, customer satisfagtion, spin-off,
follow-on work, cost, and schedule. The same general pattern emerges
as with previous comparisons. Quality is at the high end of the
scale, the next three criteria are grouped together in the middle,
and cost and schedule are at the bottom. Agreement between the
groups is high as indicated by the reliability coefficient of 0.9703.

3
When principal investigators of sponsored projects fusually
graduate students in this sample) applied the criteria to rating

" a project, customer satisfaction had the highest correlation (0.7145)
with overall syccess ratings and spin-off had a relatively low correlation

(0.2692), as did cost and schedule (0.2223 and 0.2633).

20
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Hypothesis 4 -- Project principal investigators and parent
organization representatives of large institutions view the
criteriu aifferently than those irom small institutions.

The data analvsis indicates that this hypothéses is false.
‘the scale values given the criteria by the two groups are shown in
Figure 5. The high level of agreement is seen in the reliability
cocfficient of 0.9241. As before, quality was ranked the highest
with customer satisfaction, spin-off and follow-on work groupcd
in the middle, and cost and schedule ranked as the least important.

When the groups rated the success of projects, the criterion
of spin-off benefits corrclated rather high (0.5867) with overall
project success for respondents from large-institutions and quite
low (0.1927) for respondents from small institutions. It appears
then that principal investigators and parent- organization repre-
sentatives from large institutions take spin-off benefits more into
account when rating the success of ‘projects than do such persons
from small institutions.

Conclusions "
%he following conclusions regarding possible criteria for -

determining the success of a project in the field of education

can be drawn from this study.

1) The criteria of quality/performance (achievement of
_ the goals and objectives of the project) 4s by’ far
' . the most important criterion in the minds of éducators.
2) The criteria of custoﬁer/cf}ent.satisfaction, spin-off
benefits, and follow-orf work -are also important criteria.
. " .,'.""'\. -
3) The criteria of schedule and cost are of relatively little
importance to educators. .
4)  Project principal investigators and‘parenf organization re-
presentatives view the importance of the criteria in the same
manner.

5) Follow-on work appears to be an important criterion to prin-
gipal investigators who have previously managed projects but
not to principal investigators without such previous experience.

6) Principal investigators of projects conducted under the
sponsorship/supervision of someone else appear to give more
importance to the criterion of customer satisfaction than do
principal investigators of non-sponsored projects.

' b
7}  Principal investigators and parent organizatjon representatives
from large institutions appear to take spin-off benefits more
into account when rating the success of projects than do such
persons from small institutions. ’

414
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Limitations

Some limitations of the study which may affect the generallzablllty
of the conclusions are listed below.

1) Nearly all the projects in the’ study sample were conducted
at institutions of higher learning.

2)  All projects in the samplc were relatively small as
indicated by a maximm government funding contribution
of 510 000,

All projects in the sample were conducted in a limited
geographic region.

SIMMARY AND RECOMMENDATIONS

The project principal investigators (project managers), parent
organization representatives, and government monitor tended to agree
that quality is the most inportant of the six potential criteria of
project success suggested in Cook's conceptual framework and that
schedule and cost are the least important. When these groups rated
the success of projects, the correlations of the six criteria with
overall success ratings rcflected the ranked relative importance of
the criteria.

Further rescarch in *he arca of developing project success
criteria in education ought to include data gathered from projects
with large staffs and budgets that are conducted.in various educational
institutions across the country. Such studies might concentrate on
the quantification of some of the success criteria explored in this
study. Schedule and cost are probably the easiest to quantify and
obtain reliable measures on. They, however, are the least important
of the six studied here, Others like quality/performance, customer
satisfaction, and spin-off are most difficult to quantify and
consequently arc harder to obtain valid and reliable. measures on.

An important implication of this study is that rescarch on the
management of educational projects should be directed at maximizing
the achicvement of project objectives or performance specifications.

The evaluation of educational projects should be concentrated
on such criteria as quality/performance, customer satisfactivn, spin-
off benefits and follow-on work, and less upon schedule and ost.
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Criteria Ranking

Listed beiow in pairs are the criteria of project success that were defined

on the previous page..

select the criterion in each pair that you feel is
the eore important of the two in judging the success of a project.

Place

an "x!" before the more important criterion of project success in each pair.
After you have finished, turn the page and continue.

it

customer/client satisfaction
cost

quality/performance
scheduie

cost
spin-off

schedule
follow~on work

spin-off
quaiity/performaqce .

customer/client satisfaction
scheduie .

follow-on work
quality/performance

schedule
cost

9.

10.

.

12.

13.

4.

5.

IR R N

quality/performance
customer/client .satisfaction

spin-of f
fol fow~on work

cost
qua} ity/per formance
i
customer/client satisfaction
fol 1ow-op work

schedule -
spin=off

fol tow=-on work
cost

spin-of f
customer/client satisfaction




Project Success Rating Scale

PROJFCT NUMBER PROJECT PRINCIPAL ENVESTIGATOR
PROJECT TITLE -

The severat criteria of project sugccess defined before appear below in a rating scale format. Rate the project
identified above on each of these criteria. Cross out the number on each scale that best approximates your
rating of the project on that criterion. At the bottom of the page indicate your familiarity with the project.

Schedule-.........-...-».......- _l_ - _g_ - § ,'l ., 5 6
far behind schedule on schedule - “far ahead of schedule

-

Cost...90ODODO.--O..0.0..O...0.00Z g _5_ N &_ 3 2
far under Y on predicted cost = M far over
Quality/Performance. . ss-sonsvas } 3 3 4 -1 & Fi
standards far from met standards met standards greatly exceeded
Cus_tomer/Client.....-....-..-...? g o 4 . 3 2 1
Satisfaction . extremely satisfied quite satisfied ' somewhat Satisfied unsatisfied &3
sEin-offcoooooooooo-ooooooooooo' _]_ - z_ _3 ] & » 5_ § 7
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