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This study investigates whether positive perceptions of new academic pro-
grams persist, improve, or worsen over time by analyzing college students’
adoption of newly launched majors at two points in time. The authors empiri-
cally test, at different points in time, their new major adoption model that is
based on diffusion of innovation theory. Two separate samples of students
from a northeastern U.S. college were surveyed on their perceptions of new
and existing majors, one sample in spring, 2004, another in spring, 2007.
Survey items included both adaptations of items from previously developed
scales and new items specifically related to the major decision. Exploratory
factor analysis was used to identify factors. Study results suggest that some
of the factors persist and student perceptions of new majors persist over
time. The factors from the two samples were evaluated for configural and
metric invariance. Relative Advantage, Compatibility, and Complexity have
configural invariance while Trialability and Observability do not. Also, Rela-
tive Advantage and Complexity have metric invariance. Compatibility was
found to be a permanent predictor of enrolling in new or old majors while
mixed results were found for the perceptions of relative advantage, trial-
ability, observability, and complexity. The results of the study are useful to
educators interested in designing and marketing new academic programs
and to academic researchers’ interested in understanding sustainability of
positive perceptions of new majors having sustained positive levels of inno-
vation characteristics well after launch.
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INTRODUCTION

Many organizations in the global market place create and market new prod-
ucts and/or services to meet the needs of current and future customers. In
a similar manner colleges and universities launch new academic programs
to meet the changing needs of students. To meet this demand schools may
launch new majors that focus on emerging areas or majors which concen-
trate on the use of technologies that facilitate global activity.

The design of an outstanding curriculum and effective delivery sys-
tem does not ensure success of an academic program. Students must
be interested and willing to enroll in the programs. Prior research has
shown that new academic majors are associated with positive student
perceptions (Sauer & O’Donnell, 2007a) and increased student retention
(Sauer & O’Donnell, 2006). For the program to be successful in the long
term, it must be able to attract and retain students after the novelty effect
of a new major has worn off. The focus of this paper is to investigate the
sustainability of a new major’s advantage by analyzing the stability of
innovation constructs as the new major ages.

BACKGROUND

Faced with the challenge of attracting and retaining customers, many
organizations launch new products and/or services to meet this chal-
lenge. The success of the new products and services is dependent on their
adoption by current and future customers. Understanding the underlying
reasons why some of these initially successful new products and ser-
vices continue to succeed, while others fail, is critical to an organiza-
tion’s long term existence. U.S. Higher Education is one of the areas that
requires innovative new services and techniques to respond to a chang-
ing environment. While research has shown that new academic majors
are associated with positive student perceptions (Sauer & O’Donnell,
2007b) and increased student retention (Sauer & O’Donnell, 2006), it
is unclear whether the positive perceptions of new academic programs
persist, increase or decrease over time.
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“An innovation is defined as “an idea, practice, or object that is per-
ceived as new by an individual” (Rogers, 2003 p. 12). Adoption of inno-
vations is a vast research area that has focused on topics such as the
characteristics of the innovation, the rate of adoption, the influence of the
social network, and the characteristics of the innovator (Rogers, 2003).
Consistent with other innovations, these research areas are relevant to
educational innovations. For instance, new programs and majors should
be designed with regard to student perceptions of the major’s benefits
and attributes

There is a rich tradition of research in the acceptance and diffusion
of educational innovations that dates back to the 1920’s (Rogers, 2003).
Many of the studies have focused on the rate at which different edu-
cational innovations have been adopted by educators. Some examples
of educational innovation studies are diffusion of modern math (Ready,
1992), worldwide diffusion of kindergarten (Wollons, 2000), educa-
tional use of technology (Frank et al., 2004), and online marketing of
educational programs (Gomes & Murphy, 2003). These studies focused
on the diffusion of innovation and factors which increase or decrease
the diffusion of educational innovation. Educational innovation adop-
tion studies may involve adoption by administrators, instructors and
students. Wilson, Pruitt, and Goodson (2008) found that administrator
perceptions of compatibility and trialability of abstinence only mar-
riage education programs are positively associated with adoption of the
programs. Sauer and O’Donnell (2007b) found that student perceptions
of relative advantage and compatibility of new academic programs are
positively associated with enrollment in new majors while the percep-
tions of complexity have mixed results. Scales addressing perceptions
of the characteristics of innovations have been developed and applied to
numerous innovations such as use of personal computers and new edu-
cational ideas (Rogers, 2003).

While studies of the perceptions of new innovations have shed light on
the reasons for adopting products, there are opportunities to investigate
whether these perceptions persist and, in turn, the success of the innova-
tion continues. Market pioneers are those organizations which are the
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first to the market place with innovative products and services. Being
a market pioneer offers potential opportunities for sustained producer-
based, market share and consumer-based advantages (Rettie, Hiller, &
Alpert, 2002). The latter is of interest to this study. Consumer-based
advantages relate to consumers’ attitudes, preferences and experiences
regarding pioneer brands (Rettie et al., 2002). Being the pioneer brand
was found to aid in brand recall but studies indicate mixed results in
regards to brand preference (Rettie et al., 2002, 2002; Alpert & Kamins,
1995). Investigating the sustainability of perceptions of a new or inno-
vative service would add to the understanding of the permanence of the
preferences for goods and services.

METHODOLOGY

Characteristics of the Innovation
Sethi, Smith and Park (2001) define innovativeness of a product as the
“meaningful uniqueness” (p. 74) of the new product. Uniqueness implies
both novelty and appropriateness. Rogers (2003) identifies five charac-
teristics of products that affect adoption; relative advantage; compatibil-
ity; trialability; observability; and, complexity. Relative advantage “is
the degree to which an innovation is better than the idea it supersedes”
(Rogers, 2003, p. 15). Compatibility “is the degree to which an innova-
tion is perceived as being consistent with the existing values, past experi-
ences and needs of potential adopters” (Rogers, 2003 p. 15). Complexity
“is the degree to which an innovation is difficult to understand and use”
(Rogers, 2003, p. 16). Trialability “is the degree to which an item may
be experimented with on a limited basis” (Rogers, 2003, p. 16). Observ-
ability “is the degree to which the results of an innovation are visible to
others” (Rogers, 2003, p. 16). Rogers’ five characteristics of innovations
are used in our study.

The survey instrument includes new items plus items that were previ-
ously developed based on prior diffusion of innovation scales. Scales
developed by Moore and Benbasat (1991) were applicable to adoptions
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of innovations in information technology but can be adapted to adoptions
of other innovations (Rogers, 2003). (See Sauer & O’Donnell 2007a for
further description of the development of the items). See Table 1 for the
concepts, measures and sources addressed in the survey. The scale for
the resulting survey is a five-point Likert scale ranging from strongly
agree to strongly disagree. Survey respondents rated survey items in
regards to an academic major (new or old) with which they had familiar-
ity. See Appendix A for a listing of survey items.

Sample

We administered our survey to 259 undergraduate students enrolled in
business courses in a northeastern U.S. college in 2004 and 160 under-
graduate students enrolled in business and non-business majors in 2007.
Of the 259 subjects in the 2004 sample, 67 were enrolled in a new major
and 192 were enrolled in an old major. Of the 160 subjects in the 2004
sample, 52 were enrolled in a new major and 108 in an old major. The
2004 survey was distributed in paper form in business classes by instruc-
tors, and the 2007 survey was distributed to business and non-business
students through an online survey that had a lower response rate. In the
2004 survey subjects were asked to answer the survey in regards to a
new major if they were familiar with a new major or with an old major if

TaBLE 1. Concepts and Measures.

Concepts Measure Source
Relative Advantage Relative Advantage* Moore and Benbasat (1991)
Compatibility Compatibility* Moore and Benbasat (1991)
Trialibility Trialability Moore and Benbasat (1991)
Observability Visibility* Moore and Benbasat (1991)
Complexity Complexity* New Measure

**Measures adapted from source to operationalize new major as the target innovation.
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they were not. In the 2007 survey the subjects were asked to answer the
survey in regards to a new major.

Data Analysis

Data analysis consisted of first performing an exploratory factor analy-
sis (EFA) applied separately to data from each survey. Separate models
were developed for the 2004 survey and for the 2007 survey due to lack
of invariance for all factors, which is described in more detail later. Each
of the scales were factor analyzed using a common factor procedure in
SPSS 15.0—Principal Axis—with an oblique rotation—Promax. The
mineigen criterion that a factor’s eigen value must exceed 1.0 for the
factor to be retained was imposed. To identify the factors, all variables
with a factor loading of absolute value |0.3| or higher were used. Prefer-
ence was given to highest loadings in assigning significant variables to
each factor for purposes of testing invariance.

Second, having run EFA on the five sets of survey items, we proceeded
to evaluate the invariance of the factors over time. To do so, we first
performed a configural invariance evaluation based on the EFA output.
Configural invariance is assessed by observing whether the same items
that load on or correlate to a given factor in the 2004 data also load on
the same factor in the 2007 data. Having established configural invari-
ance, the next step is to evaluate metric invariance. For those factors for
which configural invariance was found to exist, we then proceeded to
use the Chi-square difference test (AChi-sq) test for metric invariance
(Vandenberg, 2002; Glynn, Sauer, & Miller 2005/2006) using Amos 7.0
with multi-group analysis with the two time periods in which the data
was collected defining the groups and comparing the model with load-
ings constrained to be equal to the unconstrained model (see Table 3).
Metric invariance requires that not only do the same items load on the
same factor, but that the value of the loading coefficients (i.e., correla-
tion values) do not significantly differ between 2004 and 2007.

Having evaluated the invariance properties of the factors, the next
step is to evaluate the relative importance of the factors on their impact
on the student’s decision to enroll in a new major. We performed separate
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analyses on the 2004 and 2007 surveys because not all factors exhib-
ited metric invariance, though, except for the factor Observability-2 in
2004, essentially the same factors were identified in both 2004 and 2007.
A backward stepwise logistic regression analysis of the choice of enroll-
ing in a new major on factor scores obtained from a factor analysis of the
respondents’ ratings of innovation characteristics of a new major was run
next. The likelihood ratio was used to determine which variables were to
be removed from the equation on each successive step. The dependent
variable was dichotomous: a student enrolling in an old more traditional
major was coded “1”; a student enrolled in a new major was coded “2”.
The independent variables were the factor scores for the perceptual vari-
ables discussed in a previous section of this document.

Results

A summary of the factors from the 2004 survey is provided in Table 2.
Table 3—7 shows the components of the factors and the results of the
EFA for the survey for the 2004 and 2007 surveys. As can be seen by the
pattern of factor loadings, configural invariance is established by virtue

TasLE 2. Summary of Factors (2004 Survey).

Factors Description
RELADV1 Advantage—Career Oriented
RELADV2 Advantage—Pleasure
RELADV3 Advantage—Ease and Speed
COMPXTY1 Difficult to Understand/Rigid
COMPXTY2 Extra Course for Major
COMPAT1 Compatibility with Lifestyle
TRIAL1 Ease of trying out

TRIAL2 New Major Course Pre-req
OBSERV1 Career Related

OBSERV2 Performance in Major
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TABLE 3. Relative Advantage Factors—Pattern Matrix—2004 and 2007 Data.

2004 Factor 2007 Factor
1 2 3 1 2 3

This major will lead to higher paying

job .925 .909
This major will improve my ability to 838 884

get job ’ '
Thls major will lead to an interesting 487 599 377

job
Courses in this major will be 844 941

more fun ’ '
Courses in this major will be more 834 789

interesting ' '
| perform better in this major 330 320 412 320

courses ’ ’ ' '
Courses in this major will be 603 656

easier ’ '
With this major—complete studies 571 632

faster

of the fact that the same indicator variables load significantly on the cor-
responding factors for both time periods. In cases such as this where
loadings are much higher for a subset of variables such as the first two
variables in Table 3 (0.925 and 0.838) relative to other variables such as
the third variable (0.487), the third variable is ignored in evaluating con-
figural and testing for metric invariance. Loading values less than |0.3|
are suppressed in the tables.

Because configural invariance is established, we proceed to test for
metric invariance (Vandenberg, 2002). Table 8 shows that metric invari-
ance is established for all three relative advantage factors (Achi-square =
4.296; p=.231).

Table 4 shows the results of the EFA on the variables loading on the
single compatibility factor. Table 8 shows the CFA metric invariance
test. Table 4 shows that Configural invariance is established as the six



Investigating Permanence of Perceptions 65

TaBLE 4. Compatibility Factors—Factor Matrix—2004 Data.

2004 Factor 2007 Factor
1 1
Compatible with my educational goals .870 872
Compatible with what want after graduation 792 793
Compatible with my Academic Skills 779 .824
Compatible with my lifestyle .736 .823
Compatible with Courses enjoyed in past .657 .785
Compatible with Info tech skills 443 719

TasLE 5. Trialability Factors—Pattern Matrix—2004 Data.

2004 Factor 2007 Factor

1 2 1 2
Able to take courses in major before enrolling .654 426
First course filled requirement for another major .621 -.318 .897
First course in major—no prerequisites .567 701
First course after required college courses 436

variables load on a single factor in both time periods. The test, however,
for metric invariance of compatibility (see Table 8) fails as the AChi-
square (18.588) indicates a significant difference (p = 0.002) in the load-
ing values across the two time periods.

The next factor to be evaluated is that of trialability. The evaluation of
the configural invariance for the trialability factor reveals that configural
invariance cannot be established (see Table 5). Therefore a test for met-
ric invariance need not be conducted.

Table 6 shows the results of the EFA on the items comprising the
complexity factors. Having established that two factors and configural
invariance exists, we proceed to test for metric invariance. The AChi-square
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test results (see Table 8) reveal that metric invariance exists (Achi-sq =

3.798, p = .294).

Table 7 shows that the factor pattern for observability is quite differ-
ent between 2004 and 2007. For the 2004 data two factors are generated,
while in the second period only one factor emerged. This should indicate
that configural invariance does not exist. If, however, we assume that
there are two factors and proceed to test for metric invariance, the results
shown in Table 8 indicate that we have sufficient evidence for metric
invariance (Achi-sq = 1.517, p = .824). Strangely, however, if only one
factor is specified (Table 8), then metric invariance is not established.

TasLE 6. Complexity Factors—Pattern Matrix—2004 Data.

2004 Factor

2007 Factor

1 2 1 2
Topics in major difficult to understand .563 592
Difficult to fit this major courses in schedule ATT 483
Selection of courses in this major is rigid 402 313 .744
Easy to dual major with this major -.401 673
Need extra courses for this major .788 515

TasLE 7. Observability Factors—Pattern Matrix—2004 Data.

2004 Factor

2007 Factor

1 2 1
Hear grads in this major more likely to get job .880 .840
Hear skills in major valued by employees 782 .822
hear grads in this major do well in career 734 .783
Hear more likely to get paid internship in this major .680 .666
Hear students get better grades in this major .688 433
Hear students enjoy this major 372 410
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TaeLe 8. CFA Model Test—Chi-square Difference Test Assuming Uncon-
strained Model to be Correct.

DF AChi-sq P
Relative Advantage 3 4.296 231
Compatibility 5 18.588 .002
Trialability 2 16.587 .000
Complexity 3 3.718 294
Observability—2-Factor 4 1.517 .824
Observability—1-Factor 5 25.978 .000

TasLE 9. Stepwise Logistic Regressions—Summary Model Fit.

Model
Correct Class %
Chi-square Df Sig.
2004 80.319 5 .000 82.5%
2007 32.933 3 .000 75.7%

After analyzing levels of variable invariance, stepwise logistic regres-
sions were performed for the 2004 and 2007 surveys to evaluate the per-
manence of variables in model and the sustained effectiveness of the
prediction model (Glynn et al., 2005/2006). Both the 2004 and 2007
models display goodness-of-fit (see Table 9). This is confirmed by the
cross-classification tables that show that the models for 2004 and 2007
correctly predict enrollment in new and old majors 82.5% and 75.7% of
the cases, respectively. (See Tables 10 and 11).

The permanence of variables in the models was mixed as shown in
the logistic regressions results in Tables 12 and 13. Compatibility was of
importance in both models (2004 and 2007) while Relative Advantage
1 (Career Oriented) was statistically significant in 2004 and marginally
significant in 2007. Complexity 2 (Extra Course for Major) and Relative
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TaBLE 10. Stepwise Logistic Regression—2004 Survey—Classification Table.

Predicted
Observed New oid Percentage
Major Major Correct
Enrolled as Primary or New Major 57 12 82.6%
Secondary New Major
Old Major 10 47 82.5%
Overall Percentage 82.5%

TaBLE 11. Stepwise Logistic Regression—2007 Survey—Classification Table.

Predicted
Observed  uIC jor  Correet
Enrolled as Primary or New Major 38 14 73.1%
Secondary New Major
Old Major 14 49 77.8%
Overall Percentage 75.7%

TaBLE 12. Stepwise Logistic Regression—2004 Survey—Variables in the Equation.

B S.E. Wald df Sig. Exp(B)
Complexity 2 1.594 429  13.810 1 .000 4.926
Complete Major
Compatibility 971 454 4.569 1 .033 2.641
Relative Advantage 1 .833 .396 4.433 1 .035 2.300
Job Related / Career
Compatibility
Relative Advantage 2 .693 .399 3.024 1 .082 2.000
Enjoyment
Complexity 1 Hard to -1.111 433 6.576 1 .010 .329

Understand Major

Constant —-.535 .293 3.338 1 .068 .586
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TaBLe 13. Stepwise Logistic Regression—2007 Survey—Variables in the
Equation.

B S.E. Wald df Sig. Exp(B)
Relative Advantage 1 .536 .304 3.102 1 .078 .585
Job Related / Career
Compatibility 1.134 .340 11.100 1 .001 .322
Trialability 1 Course filled —-.860 .269 10.185 1 .001 2.363
Requirement
Complexity 1 Hard to 575 319 3.244 1 .072 .563
Understand Major
Constant .332 227 2.147 1 143 1.394

Advantage 2 (Pleasure) were significant predictors in the 2004 models
but not in the other. On the other hand, Trialability 1 (Ease of trying out)
was a significant predictor in the 2007 model, but not in the 2004 model.
Finally, Complexity 1 (Hard to Understand Major) was negatively related
to enrolling in a new major in 2004 but positively related in 2007.

Discussion

Before factor scores are used to test for effects of any latent variable such
as an innovation factor on another variable such as retention, it is essential
that, if a comparison is to be made across equivalent groups or across
time, invariance is established. This has been the primary purpose of this
research effort. In particular, we have evaluated both the configural and
metric invariance of a series of innovation factors with the ultimate goal
of determining the stability of the factor structure over time. The results
of the study indicate that three factors are invariant configurally: relative
advantage, compatibility, and complexity. Two of these factors (relative
advantage and complexity) are metrically invariant. This suggests that
some of constructs are stable over time while others are not. This study
provides further understanding of innovation characteristics stability over
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time and which are not. Further research should be undertaken to identify
whether these characteristics are also stable in areas outside of education
such as innovations in information technology and consumer products.

The study was also concerned with the sustainability of the effect of
innovation characteristics on the choice of enrolling in a new major. The
key question is how long these innovation characteristic effects can be
expected to endure after the new major was initially offered. Study results
suggest Compatibility is a sustainable factor, and Relative Advantage
1 (Career Opportunities) is a marginal sustainable factor, in predicting
enrollment in new majors in early and later years of an academic major
while other factors are not permanent over time. Accordingly educa-
tors should create and maintain academic programs that are compatible
with student beliefs and lifestyles, and offer strong career opportunities
upon graduation. Over time modifications to academic programs may
be needed to sustain the perceptions of compatibility and strong career
opportunities. Also study results suggest that program promotion should
focus on compatibility and career opportunities in both the beginning
and continuing years of the academic major.

The results also provided some counterintuitive findings as Complex-
ity 2 (Extra Courses to Complete Major) (2004 survey) is positively
associated, and Trialability 1 (Easy to Try Out Major) (2007 survey) is
negatively associated with enrolling in a new major. For the early adopt-
ers of new majors, Compatibility and Relative Advantage 1 may have
outweighed the negative perceptions of extra courses. Also students
enrolling in new majors may have been better informed regarding their
new majors and consequently better understood the associated course
requirements. Perhaps the negative association of Trialability 1 reflects
restrictions in the availability of entry level new major courses as aca-
demic programs grow. Popular new academic programs, such as Digi-
tal Media Arts, maximize use of resources by only allowing declared
majors to take entry level courses. Also counterintuitive, Complexity 1
(Difficult to Understand Major) (2007 survey) is marginally negatively
associated with enrolling in a new major after being positively associ-
ated in the 2004 survey. Further investigation through studies performed
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at other universities would provide a greater understanding of the coun-
terintuitive findings.

Future research should address the sustainability of the positive effect
the launch of a new major would have in not only drawing in students
initially, but for what period of time this draw is likely to persist in the
future. This is of particular concern to smaller colleges where tuition
covers the major part of the operating expenditures. The question then
is whether not only the effect of innovation characteristics on choice of
a new major but also the effect of enrolling in a new major on the deci-
sion to remain at the same institution will be sustainable or will wear out
over time? Does the launch of new majors reduce the attrition rate, and
if so, for how long? Along these lines, in an earlier effort, O’Donnell and
Sauer (2006) showed that new majors are linked to higher retention rates
of students.

This study should be extended to identify whether relative advantage,
compatibility, and complexity affect student quality in new majors as the
new major ages. The study could also be extended to investigate differ-
ences in the permanence in perceptions by major. In addition, the study
should be extended to additional schools to expand the generalizability
of the results of the study
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APPENDIX A
INNovATION PERCEPTION ITEMS IN SURVEY

Student Perceptions of a New Major
Instructions: In answering the following questions use the new major
(i.e., Accounting Information Systems, Digital Media Arts, International
Business, Bioinformatics, Athletic Trainer Education, Criminal Justice,
Early Childhood Education, Entrepreneurship, Environmental Science,
or Special Education) that you are most familiar with. The new major
that I am using to answer these questions is

Scale-Strongly Agree = 5 to Strongly Disagree = 1
Relative Advantage
1. Selecting the new major will improve my ability to get a job after
graduation.
2. Selecting the new major will allow me to have a higher paying
job after graduation.
3. Selecting the new major will allow me to have an interesting job
after graduation.
4. The courses in the new major are (or will be) more interesting
than my other courses.
5. The courses in the new major will be more fun.
6. The courses in the new major are or (will be) easier than my other
courses.
7. Iperform (or expect to perform) better in the new major courses.
8. I chose (expect to choose) this major because | will be able to
complete my studies faster.
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Compatibility
1. The new major is compatible with what I want to do when I grad-
uate from college.
2. The new major is compatible with my information technology
skills.
3. The new major is compatible with what I have studied in the
past.
4. The new major is compatible with my lifestyle.
5. The new major is compatible with my educational goals.
6. The new major is compatible with academic skills.
Complexity
1. I took (will have to take) extra courses to complete the new
major.
2. The selection of courses in the new major is rigid and inflexible.
3. It is difficult to understand what topics are covered in the new
major.
4. Itis easy to dual major in combination with new major.
5. Itis difficult to fit the new major courses into my course schedule.
Trialability
1. 1 was able (or will be able) to take a course in the new major
before choosing the new major.
2. The first course in the new major fulfilled a requirement for the
School of Business or another major.
3. Prior to deciding on major, I was (will be) exposed to new major
topics in another course that is not part of the new major.
4. 1 was able (will be able) to take the first course in the new major
without any prerequisites courses.
5. I was able (will be able) to take the first course in the new major

after taking the required Business School courses.
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Observability

1. Thave seen (and/ or heard of) students enjoying the new major.

2. T have seen (and /or heard of) graduates in the new major doing
well in their careers.

3. I have seen (and/or heard of) that skills taught in the new major
being valued by employers.

4. Ihave seen (and or heard) that graduates in the new major being
more likely to get a job when graduating from College.

5. I have seen (and or heard of) other students use skills learned in
their new major.

6. I have seen (and or heard) that students in the new major being
more likely to get interesting paid internships.

7. I have seen (and or heard) that students get better grades in new

major courses than their other courses.





