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This study reports on a pilot project in performance funding. A stratified random
sample of 112 seniors at Tennessee Technological University participated in a special
assessment exercise invoiving the ACT Battery and the ACT COMP (College Outcome
Measures Project). The participants also completed a questionnaire designed to
elicit self-reports of progress toward the realization of a set of institution-wide or
general education goals. This article explores the reiationships between ‘‘objective”
or test performance and “'subjective” or student testimony instructional outcomes
measures. its specific focus is upon assessing the construct validity of student
testimony data as indicators of selected general education outcomes. The im-
plications of the findings for the better-informed selection, implementation. and
interpretation of instructional outcomes measures are discussed.

The identification and measurement of college outcomes and impacts has
received increasing attention in recent years, a trend which has been an
important correlate of the parallel growing demands for increasing the
public accountability of higher education. Representative of some of the
most widely cited literature on accountabiiity are the contributions by
Balderston (1974), Bowen (1974: 1977). and Folger (1977): whereas the
work of the professionals affiliated with the National Center for Higher
Education Management Systems (NCHEMS) typifies and provides a focal
point for national concerns with outcomes and impacts definition and
assessment (e.g., Lawrence, Weathersby, and Patterson, 1970; Lenning,
1977a, 1977b; Lenning, Lee, Micek, and Service, 1977; Lenning, Micek,
and Service, 1978; Micek and Walthaus, 1973; and Micek and Arney. 1974).
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Among the major issues that have come to be of substantial interest to
administrators, institutional researchers and faculity are those having to do
with a wide variety of methodological problems related to measurement
and to the ever-attendant issues of validity and reliability. Seminal discus-
sions and significant insights into both general and specific methodological
difficulties associated with the assessment of instructional outcomes and
impacts are found in the works of Anderson, Ball, Murphy, and Associates
(1973), Astin (1970a; 1970b; 1974), Baird (1977), Cocley (1976}, Dressel
(1972; 1976), Feldman (1970), Fincher (1978a; 1978b; 1979), Hartnett
(1971), Pedazur (1975), and Rock, Centra, and Linn (1969).

Current and poignant questions having both methodological and practi-
cal implications concern the degree of convergence or strength of relation-
ships among a variety of possible alternative approaches to measurement.
As illustrative, we may identify two of the major orientations to the as-
sessment of instructional outcomes extant in the literature: On the one
hand, student progress toward or achievement of previously articulated
instructional outcomes may be assessed by use of one or more '‘test’’
instruments designed specifically to indicate the student’s possession of,
familiarity with, or ability to apply particular cognitive or affective traits,
knowledges, or skills. On the other hand, students may alternatively be
asked to provide self-reports or self-estimates of their progress or
achievements in these same areas. Brown (1970), Saupe and Dressel
(1972), and others have labeled the first strategy the test performance
approach; the latter has been referred to as eliciting student testimony data.

Systematic investigations of the relationships between test performance
and student testimony measures of instructional outcomes has both
methodoiogical and practical significance. Methodologically, important
questions may be raised about both criterion and construct validity:
whereas practical matters focus on making informed decisions involving
the use of singie or muitiple indicators or the substitutability or com-
plementarity of indicators. Both methodological and practical concerns
find expression in the following question, which is becoming increasingly
cogent: Since student testimony or self-report data are generally more
easily and less expensively obtained than test performance data, to what
extent are their respective kinds of information substitutable or com-
plementary in the measurement of instructional outcomes?

The current study represents one attempt to shed some light on these
timely and important matters. Specifically, we are concerned with inves-
tigating the issue of the construct validity of student testimony data as
indicators of selected general education outcomes. In our attempt to re-
spond to the query, **What do student testimony indicators of general
education outcomes measure?’’ we rely upon correlation and regression
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analyses. The construct validity question regarding student testimony data
translates readily and empirically into the question of “*‘How much of the
variance in self-reports is explained by test performance data or by other
‘objective’ indicators of general education outcomes?’’ To the extent that a
substantial proportion of the variance in self-reports is expiained by "‘ob-
jective’” indicators, evidence is provided in support of the construct va-
lidity of the “‘subjective’” or student testimony indicators. Similarly, to the
extent that a substantial proportion of the variance in self-reports is ex-
plained by ""test performance’’ measures, then self-reports may be viewed
as substitutable for test scores. Conversely, of course, small explained
variance may be interpreted as evidence of weak validity of measurement
and of nonsubstitutability or complementarity of indicators.

[t should be noted that the approach to validation we have adopted for
our present purposes is consistent with currently accepted notions regard-
ing construct validity. For example, Anderson, Ball, Murphy and Associ-
ates (1973, p. 459) have advanced the following definition: "*Construct
validity refers to the degree to which scores on a measure permit inferences
about underlying traits.”’ In terms of the present inquiry, student testimony
‘‘scores’’ are the dependent variables of correlation and regression
analyses, whereas test performance and other selected objective indicators

1ay

function as independent variables (i.e., the "underlying traits'".

DATA

Data for the present study were gathered by the senior author in the
process of executing his responsibilities as Director of the THEC Perform-
ance Funding Project at Tennessee Tech University, a pilot project con-
ducted during the academic years 1976-77 and 1977-78 (Dumont, 1977a:
1977b: 1978a; 1978b).! The university project was part of a larger statewide
effort sponsored by the Tennessee Higher Education Commission {THEQ)
and funded to a total amount in excess of $/4 million by grants from the
Fund for the Improvement of Postsecondary Education (FIPSE), the W.
K. Kellogg Foundation, the Ford Foundation, and an anonymous do-
nor. The state-level project involved as active participants the statewide
coordinating agency (THEC), two governing boards, and eleven public,
state-supported institutions, including community colleges. regional
universities, a university health science center, and comprehensive,
research-oriented doctoral-granting universities.

Of the several Performance Funding Project activities, perhaps the most
interesting and significant were the pilot projects conducted at the eleven
selected institutions from throughout the state (Bogue and Troutt, 1977).
The major objectives of each of the pilot projects were as follows:
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First Year: 1976-1977. The first year of these pilot projects is dedicated to
the development and/or identification of instructional goals and associated
performance indicators.

Second Year: 1977-1978. The second year calls for the acquisition of data
on these indicators and the development of ways in which performance
might be incorporated into the funding project (THEC, 1976).

The goal and indicator identification and data acquisition activities of the
pilot projects were focused upon institution-wide or general education
instructional goals, rather than upon the instructional goals of particular
courses, programs, departments, or colleges. In this regard, the position of
THEC staff was that, **While this is a more "global’ level of emphasis and
difficult to assess, . . . we believe that careful work at the institutional level
may have useful spinoff benefits for assessment and internal reward at the
program level”” (THEC, 1976).

Fourteen institution-wide instructional goals for the pilot project at Ten-
nessee Tech University were developed through the work of a twelve-
member faculty committee, representing the University’s five colleges;
and through a major survey of all University faculty, which yielded a
response rate approximating 90% (Dumont, 1977a). The appropriateness of
the goals received-additional affirmation in subsequent major student and
alumni surveys (Dumont, 1978a). Briefly, the general education goals are
identifiable as ‘‘essential skills"’ (writing, reading, speaking, mathemati-
cal), ''basic understandings’® (history, social sciences, science and
technology, literature), ‘“special aitributes’ (critical thinking and ac-
quaintance with major methods of inquiry), and **preparation’” for **further
study’’ and/or for *‘employment’’ (Dumont, 1978a).2

Three classes of indicators were identified for each instructional goal:
(1) more or less "‘objective,’” readily available, and ““hard'" preexisting
data on institutional activity, which may be justified in terms of its con-
tributions to goal attainment: (2) extra-institutional standardized tests, and
(3) student and alumni self-reports of progress toward goal attainment. The
latter two classes of indicators provide the data for the present study.

The principal data-gathering efforts occurred during the months of
March and Aprii of 1978. On the morning of March 28, 1978, the ACT
Battery was administered to a stratified random sample of 112 seniors.
Stratification was based upon sex, college and QPA. Students took all four
subtests of the ACT Battery—English Usage, Mathematics Usage, Social
Studies Reading, and Natural Sciences Reading (American College Testing
Program, 1973). Precollege subtest scores on the ACT Battery were also
available for each member of the sample.

Of the primary sample, 104 returned in the afternoon to take the “*Com-
municating’’ and " Solving Problems’” portions of the ACT COMP *"Func-
tioning Within Social Institutions’ and **Using Science and Technology™
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subdomains. The ACT COMP (College Outcomes Measures Project) is a
test battery, still in its developmental stages, which attempts to assess thae
ability to use and apply skills believed to be important for a variety of adult
roles outside college (Forrest, 1977; Forrest and Steele, 1977, 1978). The
COMP has been described as **. . . a difficult test because it measures
life-long skills and concepts a graduate from college might have.’’ [t was
selected as an indicator for several of the general education instructional
goals for the Tennessee Tech University pilot project primarily because of
the following perceived advantages: The COMP is intended to assess
general education outcomes—that is, the ability to apply knowledge gained
from a potentially wide variety of courses and college and university
experiences. This feature is in contrast to most other assessment ap-
proaches, which generally focus more closely on the outcomes of particular
programs or courses; and it made the COMP particularly desirable as
providing indicators for the “‘institution-wide’’ instructional goals of the
pilot project. A second attractive feature of the COMP is its use of stimulus
or testing materials that are not restricted to the traditional paper and
pencil tests. In particular, ‘‘real life’” experiences, such as T.V. docu-
mentaries, radio broadcasts, taped interviews, and the like are empioyed to
elicit and/or record student responses.

For purposes of the THEC Performance Funding Project at Tennessee
Tech University, students were exposed to only the "*Communicating™’
and '*Solving Problems’’ portions of the **Functioning Within Social In-
stitutions’’ and **Using Science and Technology '™ substantive subdomains.
Neither the “*Clarifying Values’ nor the "*Using Art’’ dimensions of the
COMP were relevant to the goals of the pilot project. Accordingly, the data
for the present study consist of the assessed "*Cemmunicating’’ and **Sol-
ving Problems’” abilities and skills of the senior sample in the subdomains
whose definitions appear as follows:

L. Funcrioning Within Sociai Institutions. Ability to identify those ac-
tivities and institutions that constitute the social aspects of a culture,
understand the impact that social institutions have on individuals, and
analyze one’s own and others’ personal functioning within social in-
stitutions.

Using Science and Technology. Ability to identify the scientific/
technological aspects of a culture, understand the impact of such ac-
tivities upon the environment, and analyze the consequences of the use
of technological products for one’s own self and the culture.

2

Within approximately one month after iheir participation in the ACT
Battery and ACT COMP assessments, 93 of the original sample of 112
became respondents in a major survey of the entire senior class designed to
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TABLE 1. Descriptive Statistics for THEC Performance Funding Project Outcomes
Measures—A CT Battery Subtests (Raw Scores), ACT COMP Subdomain Scores, and
Self-Reported Progress Responses to Selected General Education Instructional Goals
(N = 93).

Maxima and Minima SRR

Outcomes measures Of Possible Of Sample Sample Sample
or indicators Scores Scores Mean SD

ACT Battery Subtests

Social Studies Reading 0-52 13-49 34.83 8.69
Natural Sciences Reading 0-52 13-50 33.77 8.35
ACT COMP

Functioning Within Social

Institutions 0-56 7-39 2425 7.70
Using Science and Technology 0-36 6-43 25.04 6.85

Self-reported Progress in Developing

Mathematical Ability 1-5 1-5 3.36 1.26
Democracy and Citizenship 1-5 1-5 2.96 1.00
History and Geography I-5 1-5 3.28 .96
Science and Technology 1-5 [-5 3.60 1.06
Economics [-3 1-5 2.84 1.23
Behavioral Sciences 1-5 1-5 342 1.02
Critical Thinking 1-5 2-5 3.74 .86
Familiarity with Major Methods

of Inquiry 1-5 2.5 315 .90

elicit self-reported progress in the pursuit of the fourteen general education
or institution-wide instructional goals identified previously. The survey
questionnaires were developed using NCHEMS models for exiting stu-
dents, and they utilized a self-report response format having the following
categories, which were scored from **1"" to **5"" for purposes of statistical
description and analysis: | = No progress; 2 = Little progress: 3 =
Moderate progress: 4 = Much progress; 5 = Very much progress.?

The analysis of the relationships between the test performance (ACT
Battery and ACT COMP) and student restimony (self-reported progress)
data of this study was restricted to those two major general education goal
areas seen as common to the three primary indicators on the basis of face
validity——the Social and Behavioral Science Goal Area and the Science and
Technology Goal Area. Descriptive statistics for the goal areas on the
appropriate primary indicator categories appear in Table [.
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TABLE 2. Factor Loadings (Oblique Solution) and Zero-Order Correlations for
Seif-Report Responses on Social and Behavioral Science and Science and Technology
General Education Goal Areas Two-Item Indices (¥ = 93).

Factors (Indices) and Factor Interitem
associated items loadings correlations -

Social and Behavioral Science Factor (Index)
History and Geography .70 44
Behavioral Sciences .74

Science and Technology Factor (Index)
Mathematical Ability .65 .54
Science Technology .85

ANALYSIS AND RESULTS

The investigation began with an analysis of the self-report data. In
particular, the interrelationships among the progress scores for the four-
teen general education instructional goals were examined to determine if
there existed any empirical basis for constructing indices of two or more
items. These indices might contribute to enhanced reliability while simul-
taneously exhibiting face validity as '“subjective’” or student testimony
counterparts of the "‘objective’’ tests’ Social and Behavioral Science and
Science and Technology general education goai areas. Accordingly, factor
analyses and item analyses were performed on the data. Both orthogonal
and oblique factor analytic rotations yielded five meaningful factors, the
first two of which were clearly interpretable as Social and Behavioral
Science and Science and Technology factors.* Subsequent item analyses of
those goal statements with the highest factor loadings led to the develop-
ment of two separate two-item indices. Descriptions of the two indices,
together with their factor loadings (oblique solution) and inter-item zero-
order correlations appear in Table 2.

Having thus empirically determined student testimony analogs to the test
performance assessment categories, the relationships between these
“‘subjective’” and *‘objective’’ indicators of general education instructional
outcomes were explored. The appropriate zero-order correlations are the
subjects of Table 3. These data reveal low to moderate and (with one
exception) statistically significant relationships between the two classes of
indicators. The self-reports of progress in the Science and Technology goal
area show generally closer coincidence with the comparable test perform-
ance data, especially for the ACT Battery results.

Although these findings may be interpreted as tending to support the
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TABLE 3. Zero-Order Correlations Between Student Testimony and Test Perform-
ance Indicators of Social and Behavioral Science and Science and Technology General
Education Instructional Goal Areas (N = 93).

Student Testirﬁony (Self-Reported
Progress) Indicators

Test Performance Social and Behaviorai  Science and Technology
Indicators Science Goal Area Goal Area

ACT Battery Subtests
Social Studies Reading .14
Natural Sciences Reading Y Sl

ACT COMP
Functioning Within Sociai
Institutions 21
Using Science and
Technology 24%*

*n < .05
#xp < 01
***p <001

concurrent validity of the student testimony data, the magnitude of the
correlation coefficients would seem to suggest that a substantial proportion
of the variance in self-reported progress scores is not explained by the test
performance results. Accordingly, several other potentially relevant con-
trol or explanatory variables were identified on the bases of both prior-
research and an examination of their empirical relationships with the self-
report indices of this study. The variables were sex, precollege scores on
the ACT Battery subtest (indicators of entering ability). major (social-
behavioral-science related vs. science-technology related). and course
quality points (a *quantity-quality" indicator of the student’s experiences
at the institution with social-behavioral science and science technology
courses). These four variables, together with the ACT Battery Subtest
Scores and the ACT COMP subdomain scores were entered into two
stepwise multiple regression analyses with hierarchical inclusion. The six
predictor variables for each multiple regression analysis are given explicit
definition and description below, where they appear in the order of their
inclusion into the regression equation.

Predictor variables for self-reported progress in social-behavioral sci-
ence general education goal areas (two-item index scores) are:

Sex. Dummy variable, with Male = | and Female = 0
N of Males = 61; N of Females = 32
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Precollege standard score on ACT Battery Social Studies Reading subtest.
Minimum = §; Maximum = 32; X = 21.32; 5 = 6.69
Major. Dummy variable that student’s major prompts self-reports of
higher degrees of progress in the social-behavioral sciences.
1 = Business Administration; Humanities; Social or Behavioral Science.
N =129
0 = Agriculture; Home Economics; Natural Sciences; Math or Com-
puter Science; Engineering; Education. N = 64
Quality points in social and behavioral sciences courses. The sum of the
cross-products of quarter hours by grade earned, where A =4,8B =3,(C
=2,D=1,and F = 0.

Minimum = 12; Maximum = 357; X = 96.62; s = 80.95
“‘Achievement test’’ scores. Raw score earned on the March 28, 1978
administration of the ACT Battery Social Studies Reading Subtest.

Minimum = 13; Maximum = 49: X = 34.83: 5 = 8.69

“Applications test’’ score. Sum of the ‘*Communicating’” and ‘*Solving
Problems’ portions of the ‘‘Functioning Within Social Institutions™
subdomain of the ACT COMP, administered on March 28, 1978.
Minimum = 7; Maximum = 39; X = 24.25; 5 = 7.70

Predictor variables for self-reported progress in science-technology
general education goal area (two-item index scores) are:

Sex. Dummy variable, with Male = | and Female = 0
N of Males = 61; N of Females = 32

Pre-college standard score on ACT Battrery Natural Sciences Reading
Subtest.
Minimum = 9; Maximum = 34; X = 24.26;s = 5.98

Major. Dummy variable that student’s major prompts self-reports of higher
degrees of progress in science-technology.
| = Agriculture; Natural Sciences; Engineering. N = 42
0 = Home Economics; Business Administration; Humanities; Social

Sciences; Math or Computer Science; Education. N = 51

Quality points in natural sciences courses. The sum of the cross-products
of quarter hours by grade earned, whereA =4,B=3,C=2,D=1,andF
= (. :
Minimum = 16; Maximum = 452; X = 76.82; 5 = 72.08

“Achievement test’’ score. Raw score earned on the March 28, 1978
administration of the ACT Battery Natural Sciences Reading Subtest.
Minimum = 13; Maximum = 50; X = 33.77: s = 8.35

“Applications test”’ score. Sum of the ""Communicating™” and '*Solving
Problems’” portions of the ** Using Science and Technology’' subdomain
of the ACT COMP, administered on March 28, 1978.
Minimum = 6; Maximum = 43: X = 25.04;: 5 = 6.85
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TABLE 4. Summary of Pertinent Resuits of Multiple Regression Analysis Utilizing the
Self-Reported Progress in Social and Behavioral Science Index as the Dependent
Variable (N = 93).

R? F Ratio for
Predictor Variables Simpie R Multiple R R? Change R* Change

Background Factors
Sex —.26499%* 26499 07022 07022 8.08%=
Precoilege Standard Score on
Social Studies Reading
Subtest of ACT .05017 .26603 07077  .000S55 .06

Institutional Experience Factors

Major .32846%** .40363 16292 09214 10.60%*
Quality Points in Social and
Behavioral Science Courses 42820%** .46608 21723 05431 6.25%

Test Performance I[ndicators
ACT Social Studies Reading
Subtest Raw Score on
March 28, 1978 13890 .50224 25224 03502 4.,03*
ACT COMP Functioning
Within Social Institutions
Subdomain Score .20679* 50272 28273 00049 .06

*p <.05
**p < .01
***p <001

The pertinent resuits of the two regression analyses are summarized in
Tables 4 and 3, for the Social-Behavioral Science and Science-Technology
goal areas, respectively.?> The data reveal that, in addition to being related
to Test Performance on both an " Achievement Test'” (ACT Battery Sub-
tests) and an “*Applications Test”” (ACT COMP), students’ self-reports of
progress made toward selected general education instructional goals also
show moderate-to-high and statistically significant correlations with stu-
dent Background Factors (Sex and Pre-college ACT Battery Subtest stan-
dard scores) and Institutional Experience Factors (Major and Quality
points in goal-relevant courses). The findings also reveal that when the
three classes of variables are entered into a muitiple regression analysis in
approximate ‘‘chronological’” or ‘‘logical’’ order most of the explained
variance in self-reports or student testimony is a function of Background
and Institutional Experience Factors. These results are true of both the
Social-Behavioral Science and the Science-Technology general education
instructional goal areas of this study, especially the latter.
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TABLE 5. Summary of Pertinent Resuits of Muitiple Regression Analysis Utilizing the
Self-Reported Progress in Science and Technology Index as the Dependent Variable
(N =93).

R? F Ratio for
Predictor Variables Simpie R Multiple R R? Change R? Change

Background Factors
Sex 21750% 21750 04731 04731 7.55%*
Precoilege Standard Score >n
Natural Sciences Readin;
Subtest of ACT .30537*** 36510 13329~ 08599 13,7 xR

Institutional Experience Fuctors

Major .66453**%*  £6940 44809 31480 30.21%**
Quality Points in Natural .
Sciences Courses .29685** KYARS] 45045 00235 37

Test Performance indicators
ACT Natural Sciences Reading
Subtest Raw Score on

March 28, 1978 34381+ 67175 45124 00079 13
ACT COMP Using Science and .
Technology Subdomain Score  .23759** 67857 46046 00921 1.47
*n < .05
**p < .01
**x%p <001
DISCUSSION

The findings emerging from our analyses are generally consistent with
the published results of those studies that have provided evidence in
support of the vaiidity of self-reports and which have been cited in a fairly
extensive literature review by Lenning (1977¢). Some of the more recent of
those studies include the works of Baird (1976). Berdie (1971), Frey and
Beatty (1975), Hoyt (1973), Hoyt, Owens. and Grouling (1973}, McMorns
and Ambrosino (1973). and Pohlmann and Beggs (1974). Although these
related works show correlations that are considerably higher than these
reported here, it should be noted that the characteristic focus of such
validation inquiries has been upon the correspondence between self-
reports and fairly precise task or course performance objective data. For
example, Berdie (1971) reported correlations of .47 to .74 between *'self-
claimed’” and *“tested knowledge'" of a specific list of famous people, while
Pohimann and Beggs (1974) showed statistically significant correlations of
.52 to .67 for their course-experienced-based study. One would expect the
correspondence between student testimony and test performance data for
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broader and somewhat more nebulous general education outcomes pur-
sued for approximately four years of undergraduate study to be notably less
than that for much more precisely formulated and immediately experienced
course events and outcomes.

Our results also suggest that with regard to the assessment of general
education instructional outcomes in particular, a notable proportion of the
variance in self-report ratings is explained by Background Factors and.
Institutional Experience Factors anc less by the student’s ability to per-
form on extra-institutional standardiz.ed tests of either the "*achievement”
or ‘‘applications’’ varieties. The implications are that seif-report data for
general education instructional goals have more validity as indicators of
student Background and Institutional Experience Factors, whereas they
are less appropriate as indicators of actual ability to perform on extra-
institutional standardized tests. With regard to the selection and use of
indicators for the assessment of general education instructional outcomes,
the implications seem reasonably clear: That is, student testimony or
self-report data should be viewed as complementary to test performance
data. Their nonsubstitutability strongly recommends the efficacy and de-
sirability of a multiple-indicator assessment strategy.

In conclusion, it is fitting that we both recognize and emphasize that our
findings and interpretations must be qualified in terms of the limitations
imposed by our sample and our measurement instruments. Furthermore,
comparative research utilizing a variety of institutions as well as alternative
test performance and student testimony outcomes indicators are recom-
mended. Ideally, gain scores (requiring premeasurement on the objective
tests) and controi samples ought also to be incorporated in further studies in
the interest of more definitive findings and more confident generalizations.

NOTES

1. Tennessee Tech University is a regional institution of approximately 6,500 FTE students.
founded in 1915 and located in Cookeville, a city of 20,000. Tennessee Tech. which is part
of the State University and Community College System of Tennessee, otfers a range of
undergraduate and graduate programs in five colleges. A single interdisciplinary doctoral
degree in engineering is offered.

2. A detailed list of the instructional goals together with the survey questionnaires may be

obtained by writing the senior author.

. A copy of the survey questionnaire is available upon request to the senior author.

4. Copies of factor pattern and factor structure matrices for both orthogonal and oblique
rotations are available upon request to the senior author.

5. More detailed resuits of the regression analyses, including partials and beta coefficients.
are available upon request to the senior author.
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