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ABSTRACT OF DISSERTATION

USING ITEM RESPONSE THEORY AND THE RASCH MEASUREMENT
MODEL TO INVESTIGATE FACULTY PERCEPTIONS OF INSTRUCTIONAL GOALS

The purpose of the study was to provide a methodological framework for analyzing data
collected via survey research techniques, especially within the realm of higher education. Further,
this research sought to investigate faculty perceptions of instructional goals by academic
discipline based on faculty responses to the 2001 Faculty Survey administered by UCLA’s
Higher Education Research Institute (HERI). This study discussed research based on Classical
Test Theory (CTT) principles and revealed the inadequacies of its assumptions relating to reliable
and valid measures. An argument for Item Response Theory (IRT), particularly the Rasch model,
was made and supported by a discussion of how the Rasch model sufficiently meets many of the
deficiencies of CTT. Data were analyzed and discussed within the framework of the one-
parameter IRT, Rasch measurement model. Analyses involved testing for data-to-model fit and
rating scale functioning, evaluation of potentially misfitting items, item mapping, and differential
item functioning (DIF). DIF techniques generated hierarchies of academic disciplines for each of
the 14 survey items. Results were extended back to higher education theory via direct comparison
to three popular classification systems, including Biglan, Kolb, and Holland models/theories.
Results suggest all three classification systems were useful in explaining faculty perceptions of
instructional goals based on academic disciplinary affiliation. Results also suggest faculty from
all academic disciplines were primarily concerned with the intellectual development of students.
Sentiments regarding the other 13 instructional goals varied greatly by discipline.

KEYWORDS: Rasch Measurement, Survey Research, Higher Education, Faculty, Outcomes
Assessment
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Chapter One: Introduction

“The lack of attention to measurement issues is one of the major deficiencies in the

higher education research literature” (Smart, 2005, p. 470).

John Smart, editor of Research in Higher Education, reflected upon his long career in
academe ranging from his experience as a doctoral student, a higher education scholar, and as an
experienced editor for various scholarly publications in his “Perspectives of the Editor” article. In
the article, Smart outlined what he believed to be attributes of exemplary manuscripts that employ
quantitative analyses. He discussed the paramount importance of measurement in quality research
and stated “Exemplary manuscripts... use measures that have established psychometric merit, and
they provide evidence of the reliability and validity of those measures. Such attributes are rarely
evident in the higher education research literature” (Smart, 2005, p. 470). He went on to posit that
a number of higher education researchers possess strong statistical skills, but few are actually
trained in measurement.

Hutchinson and Lovell (2004) offer support for Smart’s comments in a meta-analysis of
the methods employed in the three premiere higher education journals (Journal of Higher
Education, Research in Higher Education, and the Review of Higher Education) “The
methodologies showcased in the three journals... suggest that higher education researchers
possess fairly strong methodological skills in statistical analyses, but somewhat limited training in
measurement” (p. 398). The authors go on to address the types of analyses performed and provide
counts and frequencies for the various techniques. Hutchinson and Lovell found nearly all
quantitative analytical techniques incorporated a classical test theory (CTT) approach. This
suggests a great deal of previous research may have ignored the principles of sound measurement
and hastily analyzed data without great concern to measurement.

In response to both Smart and Hutchinson and Lovell’s conclusions, a need surfaces to
call attention to issues of measurement and expose deficiencies of training and/or practice in the
current higher education arena. Conducting quantitative research without proper attention to
measurement is problematic because measurement is a fundamental component of quality
research. Measurement issues should be adequately addressed before any analyses are performed.
Although the CTT approach has its strengths and purposes, an Item Response Theory (IRT)
approach may be more appropriate for many quantitative studies, especially those that employ
survey research techniques. This study exhibited the value of an IRT approach by offering a
methodological tool and a more accurate depiction of the results that the data yielded. This was
demonstrated by applying Rasch measurement techniques to the Higher Education Research

Institute’s (HERI) 2001 Faculty Survey dataset.



The HERI Faculty Survey provides a nationally representative sample and possesses a
response rate of at least 50%. The survey uses many Likert-type response scales to collect data
from faculty across the country, including fourteen items relating to faculty perceptions of
instructional goals. One of the fundamental benefits of Rasch measurement is it overcomes the
assumptions many researchers make regarding the supposed equal distance between response
scale options. Erroneously, most survey researchers assume these scales are interval levels of
measurement. In actuality, these scales are ordinal. That is to say when given the question
“Indicate the importance to you of each of the following education goals for undergraduate
students”, the response options of “Essential”, “Very Important”, “Somewhat Important” and
“Not Important” are not equidistant from another. Hypothetically, the psychometric proximity
between the response options “Essential” and “Very Important” could be considerably closer to
one another than the response options “Somewhat Important” and “Not Important”. The proper
way to treat such scales would require a calibration before any data were analyzed. The Rasch
model sufficiently does this even with considerably smaller sample sizes than those typically
needed for CTT models, hence making the Rasch model much less sample-dependent than CTT
approaches. As a testament to the Rasch model’s strength, Curtis & Keeves (1999), Peck (2001),
Waugh (1999) and Wright and Masters (1981) concur the Rasch model is the only IRT model that
adheres to the seven principles of true measurement (as stated below).

Each item should function as intended;

Each item can be positioned on a common scale;

The scale should be an interval one;

Each person can be located along the same common scale used for items;

The responses should form a valid response pattern for each item;

Estimates of precision must be available for all scale measures;

= Each item should retain its meaning and function across individuals and groups (Curtis &
Keeves; Wright & Masters);

Using the HERI data and the IRT framework, faculty instructional goals were explored
from the perspective of research university faculty perceptions of these goals. Because this study
was largely methodological in nature, evaluation of the methods of previous research in the area
of faculty instructional goals was necessary. It was not surprising to discover that the particular
subset of literature on faculty instructional goals was consistent with the general higher education
literature, overwhelmingly and erroneously relying on CTT principles and absent of quality
measurement.

Despite all the work generated in recent years regarding faculty instructional goals, it is
possible that the quality of some of higher education’s quantitative research could be

compromised due to erroneous methodological assumptions and techniques, largely rooted in



CTT principles. Although measurement theorists have been arguing for some time now that the
solution to many of CTT’s deficiencies can be alleviated by incorporating an IRT approach,
particularly the Rasch measurement model (Andrich, 1978; Bond & Fox, 2001; Bradley &
Sampson, 2005; Masters, 1982; Smith & Smith, 2004; Wright & Stone, 1979), the transfer and
implementation of this knowledge to the higher education literature has yet to occur, at least in
the mainstream higher education literature. Acknowledging Hutchinson and Lovell’s (2004)
findings and implementing Smart’s (2005) suggestions could yield several important theoretical
and methodological questions for researchers. Some of these questions include: what makes the
IRT approach, specifically the Rasch model, a more valid and reliable approach to quantitative
techniques? Why is this model a more powerful and precise tool for survey researchers? Bradley
and Sampson (2005) have eloquently summarized the advantages of Rasch measurement stating:

Whereas the classical model produces a descriptive summary based on statistical
analysis, it is limited, if not absent, in the measurement capacity. In contrast, Rasch
measurement tackles many of the deficiencies of the classical test model in that it has the
capacity to incorporate missing data, produces validity and reliability measures for person
measures and item calibrations, measures persons and items on the same metric, and is
not dependent on the particulars of the sample. Applications of the Rasch model allow
the researcher to identify where possible misinterpretation occurs and which items do not
appear to measure the construct of interest, while producing information about the
structure of the rating scale and the degree to which each item contributes to the
construct. Thus, it provides a mathematically sound alternative to traditional approaches
to survey data analysis (p. 13).
Another advantage of the Rasch model is it requires researchers to ensure model-data fit and
rating scale functioning before any analyses occur. Too often data analysis is done using a “plug-
and-chug” approach as researchers assume models work without paying attention to the
assumptions of each model. This study answered the guiding questions with careful consideration
given to the methodological approaches employed, resulting in valid and more meaningful
results.
Purpose
The purpose of this study was to provide a methodological framework for analyzing data
collected via survey research techniques, especially within the realm of higher education. This
study discussed research based on CTT principles and revealed the inadequacies of its
assumptions relating to reliable and valid measures. An argument for IRT, particularly the Rasch
model, was supported by a discussion of how the Rasch model sufficiently meets many of the
deficiencies of CTT. A test for model fit and rating scale functioning was then presented. Once

proper calibrations were made and sufficient evidence was given for the fit of the data to the

model, further analyses were performed and a presentation and discussion of its findings



followed. This demonstration was performed by investigating faculty perceptions of instructional
goals provided by data from the 2001 HERI Faculty Survey dataset.
Research Questions
This study was guided by four research questions. The first two questions pertained to
issues specific to the Rasch model, particularly identifying the “fit” and “functioning” of the data
to the model. These questions are necessary each time one uses the Rasch model, as it illustrates
to what extent the model is an appropriate technique for data analysis. The subsequent questions
were answered through the results of the actual Rasch model application. The Rasch model
allows for the construction of item maps for both persons and items. In this study, the power of
item maps was demonstrated by mapping academic disciplines and comparing their hierarchy to
popular classifications systems previously found in higher education research, such as the models
of Anthony Biglan (1973), David Kolb (1980), and John Holland (1966). The Rasch model also
allowed analyses for Differential Item Functioning (DIF). The combination of the item and
person maps and DIF supported the identification of themes amongst the academic disciplines;
thus, allowing for concurrent discussions regarding classification systems in today’s higher
education environments.
The research questions guiding this study were:
1. How well do items from the HERI Faculty Survey measure faculty instructional goals
among university faculty?
2. Do relevant items on the HERI Faculty Survey fit the expectations of the one-parameter
IRT (Rasch) model by forming a unidimensional construct?
3. How does a hierarchy of academic disciplines compare to previously established higher
education classification systems?
4. In what ways does presumed paradigmatic consensus influence faculty instructional
goals?
Assumptions
Assumptions critical to the integrity of the study were in the form of two frameworks: 1)
those specific to data collection; and 2) those specific to analytical procedures. First, it was
assumed the population of study (regular series, tenure-track faculty from research universities
who responded to the 2001 HERI Faculty Survey) was representative of similar faculty
throughout the United States. It was further assumed that faculty completed the HERI
questionnaire with honesty, leading to valid results. Second, it was assumed the theoretical

construct of interest was unidimensional.



Limitations

Perhaps the most noticeable methodological limitation of this study was a byproduct of
employing a measurement technique for data analysis. Although this study will be of value as it
contributed to a sparse literature base, this study had limited comparability with other studies due
to the uniqueness of this data analysis method. Despite the inability to compare methodologies
with previous studies, it is asserted that the results and findings could be compared to previous
research.

The issue of accessibility was another limitation. Although Rasch measurement is a valid
and reliable science, and arguably one of the best methods for analyses of this kind, it is relatively
new in comparison to traditional statistics. Although Rasch measurement is emerging and taking
hold in many disciplines, especially psychology, medicine and education, measurement software
is not as easily accessible (compared to some statistical programs such as SPSS or SAS) for those
wishing to analyze data of their own or potentially replicate this study. Further compounding the
issue of accessibility was that Rasch measurement is seldom used in higher education research.
As aresult of its infrequent use and visibility, this may lead to potentially unjust criticisms when
reviewed by some peers in the higher education field.

Basic Terms and Definitions

Academic Discipline — A field of study that is taught and/or researched at the college or
university level. Examples include: chemistry, math, sociology, education, art, law, etc.

Classical Test Theory — “CTT is based upon conceptual models in which relations among
constructs are theorized from theories ground in previously published literature. Once a
conceptual model of the relationships among different variables has been established, a
measurement model can be constructed” (Embretson and Hershberger, 1999, p. 5). Generally,
CTT is used to examine a group of individuals’ responses to a test. As suggested above, a
mathematical model is then applied to fit the data. “[Typically], CTT collectively considers a pool
of examinees and empirically examines their success rate on an item" (Fan, 1998, p. 358).

Faculty — For this study, faculty was used in both a general and specific context. In
general, faculty referred to the academic staff at a college or university whose primary role is to
teach and/or conduct research. When referring to the population of this study, faculty referred to
regular series, tenure track professors (of all ranks) at research universities.

Item Response Theory - “A relatively recent development in psychometric theory that
overcomes deficiencies of the classical test theory with a family of models to assess model-data

fit and evaluate educational and psychological tests” (Bond and Fox, 2001, p. 231).



Rasch Measurement — A measurement model derived from item response theory that
converts scores (or responses) to a mathematical logarithm and measures the probability of
success (or correct responses) between persons and items (in tests, surveys, etc.).

Contributions

With regard to contributions, perhaps methods are at the forefront. Related studies have
largely been based on classical test theory and utilized basic descriptive statistics, regression and
factor analyses. Arguably, item response theory provides a better and more comprehensive
quantitative technique for studies of this nature. This is due to the one-parameter IRT model’s
strict adherence to the established criteria for sound measurement (see Wright and Master, 1981;
and Curtis and Keeves, 1999). Further, IRT includes and investigates the survey instrument
through the “validation” process, as opposed to statistical techniques that simply analyze data.
Utilizing IRT will impact previous and future studies, as the possibilities for re-analyzing data
from previous research will surface and a framework for future studies will be outlined.

This study also evaluated previously established higher education classification systems
as the results of this study were compared to previous models. This will allow for concurrent
discussions regarding classification systems in today’s higher education environments.
Summary

This chapter presented a brief overview of issues pertaining to measurement in higher
education research. The purpose of the study, as well as the study’s assumptions, limitations and
contributions were presented. In the remaining two chapters, a critical examination of relevant
literature will be provided, followed by a discussion of methods to be used in the current study.
Chapter Two will discuss literature central to the present study. This will include literature from
the fields of measurement, educational research and higher education. Chapter Three will outline
the specifics of the current study, including detailed descriptions of procedures, sampling and

data analyses techniques.
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Chapter Two: Review of the Literature

This review of selected literature begins by providing background on the two approaches
to measurement: Classical Test Theory (CTT) and Item Response Theory (IRT). First, CTT is
examined and its deficiencies revealed, and then an argument for IRT is made. This is followed
by a discussion of the Rasch measurement model, which includes an outline of the model’s
strengths, uses with polytomous data, and a discussion of the mechanics of the model.

The next topic of discussion is measurement in higher education research. An argument is
made regarding the lack of quality measurement in general quantitative higher education
research. This argument includes an examination of graduate training in measurement, an
examination of the methodologies employed in the three premiere higher education journals, as
well as an examination of higher education studies which employ the Rasch model. The
methodologies employed in the faculty instructional goals literature are then examined in regards
to this specific study. This is followed by an argument discussing how previous quantitative
research in this arena is biased in its analytical techniques and how that may affect both the
validity and reliability of each study’s findings. An appeal for a different analytical technique,
particularly Rasch measurement, is then made.

Finally, previous research on faculty instructional goals is examined. This includes a
discussion of Angelo and Cross’s seminal work on the matter, which concluded academic
disciplines are of paramount importance when attempting to understand the instructional goals of
faculty. Three higher education classification systems/models are then introduced, including the
Biglan model, Kolb model and Holland’s theory. General findings from the faculty instructional
goals literature are presented followed by findings from studies which incorporated the
aforementioned models/systems.

Measurement Approach

Assumptions of Classical Test Theory.

Previous research on faculty teaching objectives has relied largely on surveys. Although
most researchers pilot test their instruments, few take the time to question many of the
assumptions of survey research. Wright and Stone (1979), Bond and Fox (2001) and Bradley and
Sampson (2005) note that many survey researchers make numerous, flawed assumptions. Similar
to the rulers and instruments used in the “hard” sciences, the human sciences also need rulers (or
scales) with equal distance between units of measurement. First, many researchers assume there
is equal distance between response scale options. Erroneously, researchers assume these scales
are interval levels of measurement; in actuality, these scales are ordinal. Take a typical five-point

Likert-type scale for instance. Many assume the distance between response options 1 and 2 is the



same as the distance between response options 2 and 3. The point is further illustrated when
assigning meaning to the scale, such as “Strongly Agree”, “Disagree”, “Neither...”, etc..
Although the equidistant assumption between Likert-type response scales may appear logical in

nature, it is not theoretically sound. Hays (1988) writes:

The problem of measurement, and especially of attaining interval scales, is an extremely
serious one for the social and behavioral sciences. It is unfortunate that in their search for
quantitative methods, researchers sometimes overlook the question of level of
measurement and tend to read quite unjustified meanings into their results. ... However,
the core problem of level of measurement lies outside the province of mathematics and

statistics (p. 71).

Another issue is the assumption that each survey item is of equal importance to the
construct being measured. Bond and Fox (2001) and Sampson and Bradley (2003) point out there
are a number of assumptions with this logic as well. For instance, all respondents must interpret
the survey directions correctly; all items must be worded in a manner that all respondents would
interpret the item the same way; and the items accurately fit the construct of measure. The
researchers warn these assumptions are unstable and problematic in survey research. Alarmingly,
these assumptions may have a significant impact upon validity and reliability measures as well.

Applications of Classical Test Theory.

Classical Test Theory (CTT) was introduced in 1904 by Charles Spearman. “CTT is
based upon conceptual models in which relations among constructs are theorized... from theories
ground in previously published literature. Once a conceptual model of the relationships among
different variables has been established, a measurement model can be constructed” (Embretson
and Hershberger, 1999, p. 5). Generally, CTT is used to examine a group of individuals’
responses to a test. As suggested above, a mathematical model is then applied to fit the data.

Some sixty years later, however, scholars began to re-examine CTT and its assumptions
and began to develop new models with stronger theoretical underpinnings. "CTT does not invoke
a complex theoretical model to relate an examinee’s ability to succeed on a particular item.
Instead CTT collectively considers a pool of examinees and empirically examines their success
rate on an item" (Fan, 1998, p. 358). The more theoretically sound solution came to be known as
Item Response Theory (IRT). Bond and Fox (2001) define IRT as “a relatively recent
development in psychometric theory that overcomes deficiencies of the classical test theory with
a family of models to assess model-data fit and evaluate educational and psychological tests” (p.
231).

CTT is often criticized for several important reasons: First, all measurement units are

considered equivalent (Becker, 2001). Second, error across measurement units is independent and



uncorrelated (Becker). Other cited disadvantages of CTT include the argument that it is sample
dependent and requires larger samples and/or test items (Bond & Fox, 2001; Bunderson, 2000;
Hambleton, Swaminathan, & Rogers, 1991), as well as its use of test-retest reliability. Richter,
Werne, Heerlein, Kraus, and Sauer (1998) argue test-retest reliability is problematic due to timing
issues, meaning there is too much time between initial and follow-up administration which might
lead to an underestimation of measures. Likewise, too little time between initial and follow-up
administration might lead to an overestimation of measures.

Argument for Item Response Theory.

The IRT family of models attempts to resolve the deficiencies of CTT largely by
providing a theoretical justification that CTT generally lacks. IRT models use item characteristic
curves (ICC) which display the relationship(s) between a trait and a response. In other words, IRT
models can predict the likelihood of one’s response and the extent to which respondents possess
the single trait being measured. Also, because CTT models are sample dependent, they have
unconditional standard errors of measurement. With IRT models, standard error is calculated for
both persons and items. As previously mentioned, CTT models depend largely on sample size;
IRT models (particularly, one-parameter models) are not as dependent, which can be a strong
asset to many researchers working with limited resources and datasets (Embretson and
Hershberger, 1999).

There are a number of differences between IRT models and CTT. According to Fan
(1998), CTT focuses on test level information whereas IRT focuses on item-level information. In
other words, IRT focuses on the interactions between individual persons and items, as the model
suggests, each affects the other. Fan suggests IRT models assume a single trait is responsible for
the subject’s response to a particular item. Another major difference is CTT assumes test-takers
have both observed and true scores, where the observed score is an estimate of the true score plus
or minus measurement error (Crocker & Algina, 1986; Hambleton & Swaminathan, 1985). IRT,
on the other hand, assumes the person’s ability is independent of the content of a test, and the
relationship between the probability of choosing the correct answer and the ability of the person
can be modeled differently depending on the content of the test (Hambleton, et al., 1991). This
explains why IRT models generally assume unidimensionality, or the notion that test items
measure a single trait.

Overview of the Rasch Model.

Similar to the rulers and instruments used in the “hard” sciences, the human sciences also
need rulers (or scales) with equal distance between units of measurement. Edward Thorndike

introduced this notion in 1926, but it was not until the 1960s that scholars such as Loevinger,



Gulliksen, Angoff, and Michell furthered Thorndike’s initial ideas. In the 1960s, Georg Rasch
created a logistic model that appeared to help meet the need for precision in measurement. This
work led to the creation of a family of IRT models, including the Rasch model (Bond and Fox,
2001). The Rasch model allows constructs to be measured as if one were using a ruler to measure
them. Essentially, the Rasch model manipulates data to create a ruler. Bond and Fox say the
Rasch model “[helps] construct a measure of a construct, and then [one can] interpret each person
estimate as a measure of the person’s revelation of the latent trait as indicated on the assessment
instrument” (p. 73). Bond and Fox go on to say the Rasch model “provides us with useful
approximations of measures that help us understand the reason why people and items behave in a
particular way. These approximations help us to solve problems that cannot be solved currently
with any other model” (p. 8). Further, “Unlike other probabilistic measurement models, the Rasch
model is the only one that provides the necessary objectivity for the construction of a scale that is
separable from the distribution of the attitude in the persons it measures.” (p. 7).

There are a number of IRT models, some of which include one-, two-, and three-
parameter models. The one-parameter model focuses on difficulty. The two-parameter model
focuses on item difficulty and item discrimination. The three-parameter model takes into account
both difficulty and discrimination, but also controls for guessing. The Rasch model (Rasch, 1960)
is another member of the IRT family. The Rasch model is the mathematical equivalent of the one-
parameter IRT model, but differs conceptually. Originally, the Rasch model was designed for
dichotomous data, but has since been extended to polytomous (formerly called polychromous)
and Likert-type data (Andrich, 1978). Two particular examples include the Rating Scale Model
(Andrich) and the Partial Credit Model (Masters, 1982), which will be discussed later in this
section.

Unlike IRT and CTT models where the model is designed to fit the data, the Rasch model
works if and only if the data fit the model. This means the model is fixed and therefore the data
must adhere to the model’s prescription. With the Rasch model, Wright and Stone (1979) suggest
it is the researcher’s responsibility to control for discrimination and guessing. If the data do not fit
the model, the Rasch approach is of little utility. However, if the data fit the model, Rasch
measurement provides a great means for interpreting and understanding the relationships between
individual responses and selected items.

According to Andrich (1978), the Rasch model was originally intended to deal with only
dichotomous data (e.g. correct versus incorrect responses). This changed as scholars began
expanding the principles of Rasch measurement to apply to polytomous data as well, particularly

data from Likert-type scales. Historically speaking, Andrich (1999) warned that the general use of
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Likert-type scales may be problematic because the scales are theoretically weak. He argues
researchers assume equal distance between responses (e.g., Strongly Agree, Agree, Disagree, and
Strongly Disagree). Respondents, on the other hand, are likely to interpret the rating scales
differently. Because of this, traditional statistics lack a great deal of validity and reliability.

Andrich (1999) believes this rating scale problem can be corrected by using the Rasch
model. He argues the Rasch approach takes the distances between responses (also called
thresholds) into consideration and holds them equidistant for all persons and items, hence
providing more valid measures than traditional statistics. Bond and Fox (2001) agree as they say
“the Rasch model treatment of Likert scale data is intuitively more satisfactory and
mathematically more justifiable than the traditional ‘allocate 1 2 3 4 5 and add them up’ approach
[of traditional statistics]” (p. 71). This is largely a result of treating data as interval, as opposed to
ordinal. Arguably, this method will provide more stable results than traditional statistics while at
the same time maintaining high measures of validity and reliability.

Rating Scale Model.

With regard to polytomous data, there are two predominant models: the Rating Scale
Model and the Partial Credit Model. Bond and Fox (2001) define the Rating Scale Model as “a
version of the Rasch model routinely used for the sort of polytomous data generated by Likert
scales” (p. 233). They go on to say “[the rating scale model] requires that every item in a test
have the same number of response options, and applies the one set of threshold values to all items
on the test” (p. 233). Bond and Fox define the Partial Credit Model as “a Rasch model for
polytomous data... which allows the number of ordered item categories and/or their threshold to
vary from item to item” (p. 232). To summarize the major differences and state in another way,
Wright (1999) says “the rating scale model specifies that a set of items share the same rating scale
structure... The partial credit model specifies that each item has its own rating scale structure” (p.
641). Linacre (2005) argues there is little difference between the two models, as each have
different formulas but generally arrive at very similar results. However, despite the similarities
between the two models, this research will focus on the Rating Scale Model as all items on the
survey will be pulled from the same section which utilizes the same response scale.

According to Linacre (2006), the standard Rasch model equation for dichotomous data is:

log(P, /1-P,))=B, - D,
where, P,; is the probability that person , will succeed on item ,, where person ,, has

ability B, and item , has difficulty D,

According to Masters (1982), the Rating Scale Model equation is:
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log(Pnik /Pni(k—l))= B, - D, _ng

where, P, is the probability of observing category  for person , encountering item ;.

P, 4.y is the probability of observing category ,_, and F, e is the difficulty of being observed in

category , relative to category ,_; for an item in group ¢.

Other Issues Related to Rasch Measurement.

It is important to note that the concepts of Rasch measurement are quite different from
traditional statistics. Linacre (2006) reports that statisticians may find Rasch measurement
difficult to interpret as the methodologies have opposite positions. With statistics, the belief is
data points are key and it is the researcher’s responsibility to find models to explain them. With
Rasch measurement, however, “the latent variable is the truth, and when that latent variable is
expressed in linear terms, it is the Rasch model that is necessary and sufficient to describe it”
(Linacre, 2006, 12). Linacre further asserts that data points that do not fit the model provide a
“distorted picture of the latent variable” (p. 12).

Exactly how does the Rasch model work? Via the mathematical model shown above, the
Rasch model converts a raw score to its natural logarithm. The conversion transforms the
measure from an ordinal scale to an interval scale, which is key in addressing the issue of
equidistant scales. A log odds scale prevents the scale from being biased towards scores in the
middie and from persons responding at the extremes (Bond and Fox, 2001).

Bond and Fox (2001) give an example of how to convert a raw score to its natural
logarithm. They suggest considering a raw score of 64%. The odds ratio then becomes 64/36. By
using a calculator, the logarithm can be determined by entering 64/36 and pushing the log
function. The result will be +0.58. By plotting individual logarithms along an interval scale, one
can infer much more meaningful information than descriptive statistics alone can provide,
particularly questions of ‘how much?’

Why is the Rasch model a good measurement tool and why is it appropriate for many
uses? Wright and Masters (1981) suggest there are seven criteria of true measurement. Curtis and
Keeves (1999) outline the following criteria of true measurement:

=  Each item should function as intended;

= FEach item can be positioned on a common scale;

= The scale should be an interval one;

» Each person can be located along the same common scale used for items;

= The responses should form a valid response pattern for each item;

= Estimates of precision must be available for all scale measures;

* Each item should retain its meaning and function across individuals and groups;
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Peck (2001), Curtis and Keeves (1999), and Waugh (1999) believe the Rasch model is the only
IRT model that adheres to the above criteria, hence making it an excellent technique for
fundamental measurement. Curtis and Keeves argue it is difficult to determine if all items
contribute to a common scale with other forms of measurement, as some methods intending to
ensure equal contribution lack sensitivity. They go on to say the seven criteria rule has not always
been strictly enforced. Given the outlined measurement criteria and Rasch measurement’s
adherence to the criteria, many consider this infrequently used technique of Rasch analysis in the
human sciences an excellent method for calibrating survey instruments and scales, and analyzing
survey data.

Measurement in Higher Education Research

Despite the praise bestowed by many measurement theorists on the Rasch measurement
model, the dissemination of this powerful technique to other academic fields has been relatively
slow. Historically, educational psychology has been at the forefront for the use of Rasch
measurement, as the theory originated from psychometrics. Increasingly, the use of the Rasch
model is becoming more and more popular in health-related disciplines, market research and
education. The question remains to what extent is Rasch measurement used in the higher
education research arena. As discussed in the introduction of this study, the majority of
quantitative research in the higher education arena lacks sound measurement. Why is that?
EXactly how much is the field lacking as it relates to quality measurement? What can be done to
alleviate this problem? These questions and more will be explored in the following section.

Measurement and Graduate Training.

As discussed in the introduction of this study, the majority of quantitative research in the
higher education arena lacks sound measurement. Interestingly, however, there is an abundance
of researchers skilled in statistical techniques (Smart, 2005; Hutchinson and Lovell, 2004).
Hutchinson and Lovell (2004), Lovell and Hutchinson (2003), Lovell, Hutchinson and
Fairweather (1999), and Aiken, West, Sechrest and Reno (1990) argue the problem with
measurement has largely to do with many higher education graduate programs’ exclusion of
measurement courses from the curriculum. Hutchinson and Lovell state:

In the field of higher education, the inattention to measurement likely reflects a lack of
appropriate measurement training as suggested by a survey of research requirements
among higher education doctoral programs conducted by Lovell et al. (1999) and Lovell
and Hutchinson (2003). Of the higher education programs responding to the survey, few
required measurement courses, and most tended to require only introductory level,
statistically focused courses (p. 398).

The authors go on to conclude a persistent link exists between the attention measurement issues

are given in doctoral training programs and that of measurement issues discussed in the premiere
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higher education journals. Hutchinson and Lovell say “the lack of awareness about measurement
issues in the three journals reviewed in the current study seems to mirror the general inattention to
measurement in many doctoral training programs” (p. 398).

Methodologies Used in the Higher Education literature.

Inspired by Hutchinson and Lovell’s analysis of higher education journals, it is useful to
conduct a meta-analysis to determine the frequency with which studies in the top higher
education journals incorporated either a CTT or an IRT approach. Understanding the frequency of
these approaches would allow one to more closely examine the quality of measurement taking
place in higher education research.

Similar to Hutchinson and Lovell’s 2004 study, the meta-analysis was begun by choosing
the three journals considered to be the most prestigious in higher education; the Journal of Higher
Education, the Review of Higher Education and Research in Higher Education. A timeframe of
five years was arbitrarily chosen, and articles which spanned from 2003 to the present (summer of
2007) were analyzed. Each article was examined in detail and the analysis techniques employed
were cited, as well as relevant information regarding the authors and the journal. Once the lists
were generated, a code was provided for each technique according to whether it falls under the
criteria of a CTT or an IRT approach. Counts and frequencies were then generated. The results
were astounding. See Table 2.1 below.

Table 2.1
Frequency of CTT and IRT Applications in Higher Education’s Top Journals

Journal of Higher Review of Higher Research in Higher

Education Education Education
Count Percent Count Percent Count Percent
Classical Test 61 96.8 41 97.6 149 974
Theory approach
Item Response 2 3.2 1 2.4 4 2.6
Theory approach

Based on the results of this meta-analysis, only two to four percent of the quantitative research
published in the past five years in these journals incorporated a methodological approach based
on some form of item response theory.

Taking this meta-analysis a step further, the number of instances in which Rasch
measurement was employed in published higher education literature was investigated. Performing
a search in multiple databases spanning approximately 4,700 academic journals, conference

papers, etc., I entered the terms “higher education”, the connector “AND”, and “Rasch
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measurement” in open search fields with no limitations. Results yielded only 21 records. Revising
the terms to produce maximum hits, the phrases “higher education” AND “Rasch” AND
“measurement” were entered into the search. Only 67 hits were recorded. Of those 67 articles, the
vast majority were published in educational measurement journals. Exclusively searching the
three premiere higher education journals, the word “Rasch” was entered to detect the most hits
possible. Results revealed a total of three articles published in 1993, 1994, and 2000, respectively.
Collectively, the results of my meta-analysis suggest there is little doubt there is a significant lack
of research rooted in measurement theory in the higher education literature. Now, the focus will
shift to the faculty instructional goals literature where the methodologies employed in the
literature relevant to this study were evaluated.

Methodologies Used in the Faculty Instructional Goals literature.

Much like the general higher education literature, the use of IRT techniques in the faculty
teaching goals literature is incredibly sparse. The table below highlighs key studies and their

respective methodologies.
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As evidenced by the above table, none of the studies employed an IRT approach. In a
paper entitled “Measurement for Social Science and Education: The History of Social Science
Measurement”, Benjamin Wright reminds us what early measurement pioneer Edward Thorndike
discovered over a century ago... raw scores are not measures (Wright, 1997). Researchers should
not take abstract concepts and treat them as concrete. Wright goes on to discuss raw score bias
and how “The bias is just as severe for partial credits, rating scales and... the infamous Likert
Scale, the misuse of which pushed Thurstone's seminal 1920's work on how to transform concrete
raw scores into abstract linear measures out of use” (Wright, Psychometrics §6). Wright states
“Any statistical method like linear regression, analysis of variance, generalizability, or factor
analysis that uses raw scores or Likert scales as though they were linear measures will have its
output hopelessly distorted by this bias” (Wright, Psychometrics §8). Wright says:

Many social scientists still believe that misusing raw scores as measures does no harm.

They are unaware of the consequences for their work of the raw score bias against

extreme scores. Some believe that they can construct measures by decomposing raw

score matrices with some kind of factor analysis. There is a similarity between
measurement construction and factor analysis in the way that they expose multi-
dimensionality (Smith, 1996). But factor analysis does not construct measures (Wright,

1996). All results from raw score analyses are spoiled by their non-linearity, their

extreme score bias and their sample dependence (Wright, 1997).

Nearly every study highlighted in the above table erroneously treats raw scores as measures. This
can have significant implications upon the validity of the results of these studies. In an attempt to
steer researchers away from making this mistake Wright suggests researchers heed to the
following measurement law:

Before applying linear statistical methods to concrete raw data, one must first use a

measurement model to construct, from the observed raw data, abstract sample and test

Jree linear measures (Wright & Linacre, 1997; Linacre & Wright, 1997).

Wright asserts that this suggested law for model-controlled linearization has two benefits. The
first benefit pertains to statistical validity, as each measure and calibration possesses a realistic
estimate of precision. Second, when the measures are ready to be plotted and linear statistics
applied, researchers now have linear measures with which they know their numerical precision
and validity.

It is clear based on the evidence above that the results of the faculty instructional goals
literature were clearly biased with regard to validity measures. As Hutchinson and Lovell (2004)
remind us “The lack of attention to measurement quality is disturbing given that even the most

sophisticated statistical technique provides meaningless results if not performed on valid and

reliable data” (p. 397). Although there is no guarantee Rasch measurement will provide results
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different from that of previous research, what is important methodologically is that analyses are
conducted in a careful, theoretically sound manner which further minimizes assumptions. With
regard to content, if results vary considerably from previous research, then it would serve useful
to revisit existing studies and reanalyze data with this measurement technique. The following
section will examine results from previous research.
Previous Research on Faculty Instructional Goals
The seminal work on faculty teaching objectives was published in 1993 by Angelo and
Cross. The authors concluded from the study, “what you teach has a good deal to do with how
you teach—or at least what your teaching priorities are and how you perceive your primary role
as a teacher” (p. 369). The authors identified academic discipline as the main factor in explaining
differences amongst college faculty. They state:
Faculty teaching priorities are related more to academic discipline than to any other
factor. Teachers of a given discipline—whether male or female, full-time or part-time,
experienced or inexperienced, teaching in a public community college or a private four-
year college—share a value system with respect to teaching goals that is distinctly
discipline-related and significantly different from that of colleagues in different
disciplines (p. 366).
Numerous studies have corroborated the significant influence of academic
disciplines when understanding faculty attitudes and behaviors (see Alpert, 1985; Becher,
1987; Clark, 1980; Ladd and Lipsett, 1975; Lee, 2004; Smart, Feldman and Ethington,
2000). A number of scholars have attempted to use various classification systems and/or
models to serve as a framework for understanding the similarities and differences. Some
of the more popular classification systems/models include Biglan and Kolb’s models and
Holland’s theory. Anthony Biglan’s model classifies disciplines according to ‘hardness’
(“soft” versus “hard” sciences), whether the field is pure versus applied in nature, and
whether it pertains to “life” versus “non-life” subjects (Biglan, 1973a; 1973b). David
Kolb’s research on learning styles and experiential learning (1980) added to Biglan’s
model by including two additional dimensions: “active” versus “reflective”, and
“abstract” versus “concrete”.
Another classification system is Holland’s theory of person and environment fit
(Holland, 1966; Smart, Feldman, and Ethington, 2000). This theory was borrowed from
the psychology literature and essentially classifies both person and academic discipline
according to six measures, the RIASEC classification system, otherwise known as
“Holland types™. The types include: Realistic, Artistic, Investigative, Social, Enterprising

and Conventional. Holland’s theory suggests if an individual and environment share the
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same RAISEC code, the individual will likely persist and find satisfaction within that
environment. The converse is expected when a lack of congruence exists between the
person and the environment.

General Findings Relating to Faculty Instructional Goals.

Donald (1990), Fox (1997), Franklin and Theall (1992), Neumann, Parry, and Becher
(2002), and Swenson (1997) all found faculty to have different instructional goals depending on
their disciplinary affiliation. The one exception to this general trend is that regardless of
disciplinary affiliation, most research has suggested faculty are primarily concerned with the
intellectual growth of students (see Jervis and Congdon, 1958; Lawrence, Hart, Mackie, Muniz,
& Dickmann, 1990; Liebert and Bayer, 1975; Platt, Parsons, & Kirshstein, 1976; Royal, Eli, &
Bradley, 2005; and Wilson, Gaff, Dienst, Wood, & Bavry, 1975). Lawrence et al. found this
primary focus on intellectual growth was consistent across all college types (i.e., community
colleges, four-year colleges, universities, etc.).

Liebert and Bayer (1975) found goals pertaining to students’ moral and personal
development were generally considered less important when compared to the intellectual growth
of students by faculty at four-year colleges and universities. Jervis and Congdon (1958) asked
faculty to rank four major outcomes in order of importance and found faculty ranked “intellectual
growth” first, “self-fulfillment” second, “self-understanding” third and “social growth” last.
Royal, Eli, and Bradley (2005) found community college faculty as a whole were
overwhelmingly concerned with the intellectual growth of students, followed moderately by
emotional, social, and cultural growth outcomes.

Stark and Morstain (1978) found natural science and faculty from professional fields
were more concerned with “preparation for life and work” than faculty from the social sciences
and humanities. Conversely, however, social science and humanities faculty tend to be more
concerned with the “pursuit of ideas” than faculty from the natural sciences and professional
fields. In extant research, Braxton and Nordvall (1985), Gaff and Wilson (1971), Lattuca and
Stark (1994), and Smart and Ethington (1995) found faculty in natural and physical sciences were
more likely to require memorization and application, whereas faculty in the social and behavioral
sciences and humanities were more likely to address critical thinking. Also taking disciplines into
account, Royal et al. (2005) found community college faculty who consider themselves
“strong/moderate ‘hard’ scientist” were concerned with non-cognitive outcomes (social,
emotional and cultural growth) at a significantly lower degree than faculty who aligned

themselves more with the social/behavioral sciences and humanities.
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In extended research, Leverenz and Lewis (1981) found faculty often have different
instructional goals depending on whether one’s educational background is consistent with the
current teaching appointment. The researchers found faculty with an educational background
consistent with their current teaching appointment were concerned primarily with “discipline-
oriented goals”. Faculty whose background was inconsistent with their current teaching
appointment were largely concerned with teaching students life skills.

Findings Based on Relevant Models.

Research on faculty instructional goals based on previously established higher education
classification systems has found interesting results as well. Smart (1982) used Holland’s theory as
a classification system and found faculty from Realistic, Conventional, and Enterprising
disciplines were more concerned with vocational development than faculty from Artistic, Social
and Investigative fields. Smart also found faculty from Social and Artistic disciplines were more
likely to be concerned with issues of personal development and character-building than faculty
from other Holland environments.

Research using Biglan’s model has also found interesting results. In Biglan’s 1973(b)
study, faculty from the “hard” sciences were more concerned with research and less concerned
with teaching than faculty from the “soft” sciences. Additionally, applied disciplines appeared to
be more service-oriented than pure disciplines, and nonlife-systems faculty appeared to possess a
greater sense of commitment to teaching than faculty from life-systems disciplines. Smart and
Elton’s (1975) researched echoed much of Biglan’s as they found (using the Biglan model)
faculty from the “hard” disciplines were more concerned with research and student development
than faculty from “soft” disciplines. Smart and Elton also found that faculty from applied
disciplines shared a greater sense of commitment to service and were more concerned with
student development than faculty in the pure disciplines. Further, Smart and Elton found faculty
from the life-systems disciplines were more concerned with service than faculty from nonlife-
system disciplines.

Conclusion

This chapter has provided an overview of the competing approaches to measurement used
in quantitative research, Classical Test Theory (CTT) and Item Response Theory (CTT). One IRT
model in particular, the Rasch model, was introduced and its mechanics discussed. Discussion
then turned to quantitative research in higher education and an argument was made that the
literature generally provides a lack of quality measurement. A meta-analysis of the methodologies
employed in higher education literature and literature specific to faculty instructional goals was

performed. An argument for bias was presented with regard to the validity of much of the
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established quantitative research in the field and a call for a different methodological approach,
particularly the Rasch model, was made. This chapter closes with an examination of research
related to faculty instructional goals, as well as an introduction to three popular classification
systems/models typically employed in higher education literature. The next chapter outlines the

methods and procedures for this study.

Copyright © Kenneth Darrell Royal 2008.
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Chapter Three: Methodology

The purpose of this study was to provide a methodological framework for analyzing data
collected via survey research techniques, especially within the realm of higher education. In
doing so, this study discussed research based on CTT principles and revealed the inadequacies of
its assumptions relating to reliable and valid measures. An argument for IRT, particularly the
Rasch model, was presented and supported by a discussion of how the Rasch model sufficiently
addresses many of the deficiencies of CTT. This study utilized data collected from the Higher
Education Research Institute’s (HERI) nationally-administered 2001 Faculty Survey. Data were
analyzed and discussed within the framework of the one-parameter IRT, Rasch measurement,
model. Using the 2001 HERI Faculty Survey data and the IRT framework, research university
faculty perceptions of instructional goals were explored. The methods and procedures used in this
investigation are outlined in this chapter.
Instrumentation

This study utilized the UCLA Higher Education Research Institute’s (HERI) 2001
Faculty Survey. The HERI Faculty Survey is administered triennially, with the most recent
survey administered in the 2004-2005 academic year. Since its inception in 1989, over 300,000
faculty at more than 1,100 higher education institutions have participated in the survey. The
survey covers the following issues:

Teaching practices and research activities
Interactions with students and colleagues
Professional activities

Faculty attitudes and values

Perceptions of the institutional climate

Job satisfaction (HERI Faculty Survey, 2006)

Response Frame

The complete HERI Faculty Survey dataset contains over 20,000 records of faculty from
all institutional types. This study investigated only regular series, tenure-track faculty at both
public and private research universities, resulting in a reduced-data set. The rationale for this
exclusion included issues of direct relevance and simplicity in reporting. Because this study
intended to make direct comparisons to existing higher education theories and hierarchies, only
faculty from relevant academic disciplines were included in the sample. The final data set for this

study included 7,356 responses.
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Variables
Researchers may request any number of variables from the HERI database'. For

purposes of anonymity, the HERI masks data so individual persons and institutions cannot be
identified. Requested data are distributed in aggregate form. In this study, data were requested for
relevant demographic items and item #19 of the Faculty Survey, which asked faculty to “Indicate
the importance to you of each of the following education goals for undergraduate students:” and
provided a 4-point scale with response options: 4 = Essential; 3 = Very Important; 2 = Somewhat
Important; and 1 = Not Important.

(see Table 3.1 below).

Table 3.1

Item 19 of the HERI Faculty Survey

Statement

Develop ability to think critically

Prepare students for employment after college
Prepare students for graduate or advanced education
Develop moral character

Provide for students' emotional development

Prepare students for family living

Teach students the classics of Western civilization
Help students develop personal values

Enhance the out-of-class experience of students
Enhance students' self-understanding

Instill in students a commitment to community service
Prepare students for responsible citizenship

Enhance students' knowledge of and appreciation for other racial/ethnic groups

Study a foreign language

Characteristics of Respondents

The sample for this study consisted of 7,356 regular series, tenure-track faculty from both
public and private research universities throughout the United States. The term research
university, in this case, refers to institutions which award doctoral level degrees in at least five

different disciplines. The sample consisted of more male (66%) than female (34%) respondents.

! See the Appendix for a copy of the 2001 HERI Faculty Survey.
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With regard to age, the sample was normally distributed with most respondents (approximately
85%) reporting between the ages of 35-64. Few faculty (about 15%) reported being less than 34
or older than 65 years of age. The sample consisted of 89.5% White/Caucasian, 4.2% Asian
American/Asian, and 2.1% African American/Black respondents. American Indians, Mexican
American/Chicanos, Puerto Rican Americans and other Latinos comprised the remaining 4.2% of
the sample. For complete personal demographic results for sex, age, and race, see Table Al in the
Appendix.

Professional demographic characteristics for the sample include the variables:
Employment Status, Principle Activity, Academic Rank, Tenure Status, Primary Interest, Type of
Degree Earned, and Political Views. Ninety-five percent of the respondents in the sample were
employed full-time, with 85% of the sample reporting teaching as their principle activity, and
only 11.3% reporting research. With regard to academic rank, 34.7% reported holding full
professor status, 27.8% as associate professor, and 24.2% as assistant professor. Faculty reporting
the rank of Instructor, Lecturer, and “Other” account for the remaining 13.5%. When asked about
tenure status, 58.5% of the sample reported holding tenure, while 41.5% did not. It should be
noted that approximately six percent (n = 438) of the sample did not answer the question about
tenure status, explaining the discrepancy in percentage based on those reporting at least associate
professor rank. Over half of the respondents (56.8%) reported a primary interest in teaching, as
opposed to 43.2% who reported a primary interest in research. Approximately 80% of the sample
reported holding a doctorate degree and 14.8% reported holding a masters degree as the highest
degree earned. Finally, with regard to political views, 17.7% reported being Conservative, 32.8%
Middle of the Road, and 49.5% Liberal. For complete professional demographic results, see
Table A2 in the Appendix.

As noted in Chapter 1, this study defined academic discipline as a field of study that is
taught and/or researched at the college or university level. On the 2001 Faculty Survey, faculty
were asked to select the discipline/field in which they received their highest degree. The item was
titled “Major of Degree Earned” and a list of 99 academic disciplines was provided. Because only
academic disciplines relevant to the theories and hierarchies discussed in this study were included
in the sample, 59 disciplines were used in this study. The rationale for excluding the remaining 40
disciplines was due to a lack of direct comparison between the list of disciplines provided for
each theoretical model and the list of disciplines provided on the HERI survey. Some of the
disciplines that were removed from this sample include technical, interdisciplinary and broad,
general fields such as: Secretarial Studies, Higher Education, Health Technology, and a host of
disciplines labeled “General, Other [Foreign Languages]” in the HERI directory of disciplines.
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For a complete and detailed list of the 59 academic disciplines contained in this study, including
counts and frequencies, see Table A3 in the Appendix.

Instrumentation and Rasch Measurement

As discussed in Chapter 2, the Rasch model intends to create a ruler based on measures.
Although the HERI Faculty Survey was not intended to measure how faculty perceive various
instructional goals based on one’s disciplinary affiliation, the Rasch model can manipulate items
to construct a meaningful, accurate measure. To provide some background, traditional
psychometrics analyzes raw scores, a process which is purely descriptive in nature. With
traditional psychometrics, a snapshot is taken of the research situation. The snapshot reveals how
a specific sample of people is responding to a particular item, or set of items. When this happens,
all the elements are bound together haphazardly. When fellow social scientists replicate the study,
they take an additional snapshot. Ultimately, snapshots are compared, although the samples
therein are not directly comparable. Information produced from each snapshot simply provides a
description of what is happening in each research situation at the time of survey (or test)
administration. Recall that raw scores are not measures and are not linear. Rasch measurement,
however, can convert raw scores to measures and untangle all the haphazardly bound elements to
form a straight line. Once data are in linear form, they can be calibrated to provide a ruler which
can be used to take measurements. Unlike the use of raw scores and its resulting fuzzy
descriptions, results from Rasch analysis provides measures that are both precise and stable
across samples and time (Meaningful Measurement, 2008). For the p’urposes of this study, the
HERI Faculty Survey dataset was used to construct a measure for the purposes outlined above.
Data Analysis

The analysis began with cleaning the dataset, followed by an exercise in recoding data.
An index of academic disciplines was coded on a scale of 1-99 to represent the 99 degree fields
outlined in the HERI Faculty Survey. As stated previously, only data for academic disciplines
with direct relevance to the theories and models employed in this study were retained, resulting in
59 disciplines. Data were then exported to SPSS (version 15.0) where descriptive statistics were
generated for each of the demographic variables. These descriptive statistics included counts,
frequencies, and percentages, which intended to depict the characteristics of the study’s sample.

Next, fit of the data to the Rasch model was examined. Winsteps software (version 3.51)
was used to complete the Rasch analysis. The Rating Scale Model was utilized, as Bond and Fox
(2001) define the model as “a version of the Rasch model... routinely used for the sort of
polytomous data generated by Likert scales” (p. 233). In other words, the Rating Scale Model

assumes every item on a survey has the same number of response categories for all questions.

25



Fit of the data to the model was determined by assessing summary and fit statistics,
separation measures, and reliability statistics. Although many researchers use the commonly
accepted range of 0 to 2.0 to assess fit (Linacre, 2004a), Wright and Linacre (1994), as cited in
Bond and Fox (2001), recommend a mean square cutoff criteria ranging from 0.6 to 1.4 for both
infit and outfit statistics for Likert-type surveys utilizing a rating scale (p. 179). Items with mean-
square values greater than 1.4 or less than 0.6 were identified as potentially misfitting and
highlighted for further review. Separation measures assess whether the items discriminate levels
of importance for faculty educational goals. Due to the large sample size with only 14 items,
separation measures amongst items were expected to be larger, and smaller amongst persons.
Reliability estimates were expected to be at least moderately high, as indicated by an estimation
of at least .70 (Bruning and Kintz, 1997). All of these analyses were performed using the
Summary Statistics function in Winsteps.

Next, to determine the “functioning” of the rating scale and to test for unidimensionality,
the rating scale structure was analyzed. In measurement research, functioning refers to how well
the rating scale captures data. Particularly, does the rating scale provide an appropriate number of
possible responses to each item? Does the rating scale force respondents to provide answers
consistent with the construct being measured? Does the rating scale force respondents to use the
same set of possible response options? (Low, 1988). Response options were coded (4 = Essential;
3 = Very Important; 2 = Somewhat Important; and 1 = Not Important) and graphically displayed
via the Probability Curves function in Winsteps. When evaluating these curves, it is important to
notice the proximity of response options to one another. Ideally, response patterns are somewhat
evenly dispersed and each response is clearly separated from the others. A proper distribution
along the probability curve provides evidence that the four-category rating scale is functioning
properly.

Another technique to test for functioning is to investigate rating scale diagnostics. Rating
scale diagnostics were used to determine how well the four response options created an
interpretable measure. This analysis was performed by using the Category Function technique in
Winsteps. By examining the shape of the observed count/frequency distribution one can infer
whether the data falls along a normal distribution curve. Counts and frequencies were provided
for each of the response options (Essential, Very Important, Somewhat Important, and Not
Important) and the shape of the distribution was evaluated. Normally distributed data indicates
respondents fully utilized all response options on the scale and the response options were

sufficient in both breadth and appropriateness.
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Once stability of the measure was determined, item maps were constructed to present a
graphical illustration that would visually display any potential relationships amongst item
responses. These maps display person and item distributions along a hierarchy, usually according
to highest/lowest average rankings. In this study, however, items were arranged according to its
level of difficulty to endorse. The items most difficult to endorse fell at the top of the map and the
easiest to endorse fell at the bottom. The left side of the item map provided a scale which include
means and standard deviations from the mean, indicated by “M” (indicating the mean), “S”
(indicating one standard deviation), and “T” (indicating two standard deviations). The proximity
of items in relation to the others offered visual evidence of the relationships amongst each of the
items.

Differential Item Functioning (DIF) techniques were carried out to determine how items
were functioning amongst various subgroups. Rasch measurement assumes that test takers, or in
this case the individuals responding to the survey, with similar knowledge and abilities or
opinions, will respond alike regardless of sex, race, etc. DIF allows data to be examined by
subgroup to detect differences amongst their responses on a given variable. In this study, DIF was
used to detect differences among faculty perceptions of instructional goals based on one’s
academic discipline.

In order to interpret DIF, several issues should be discussed, including how to ascertain if
DIF is present. Throughout the literature, DIF is presented in multiple contexts, utilizing
statistical and measurement models. According to Thissen, Steinberg, and Wainer (1993), as cited
in Roever (2005), “IRT techniques are the ‘gold standard’ of DIF detection” (p. 5). A number of
other researchers agree (see Lord, 1980; Ironson, 1982; Shepard, Camilli and Williams, 1984; and
Marascuilo and Slaughter, 1981). Here, DIF was detected through the one-parameter Rasch
model. According to Zwick & Thayer (1996), “average observation” measures are the primary
indicator of DIF, so these values were given focal attention in this study. These values can range
anywhere from 0.0 — 3.0. A value of 3.0 would indicate perfect agreement amongst the subset or
group being compared with the item of interest. Conversely, a value of 0.0 would indicate
complete disagreement amongst the persons as it relates to the item of interest. An example might
include asking faculty to rate how important they perceive the educational goal “Prepare students
for family living”, and then comparing faculty responses from each academic discipline for the
item. Faculty from the area of Home Economics might have a DIF observation measure of 2.0,
indicating high agreement from the collective faculty from this discipline, and faculty from
Marine Science might have a DIF observation measure of 0.2, indicating very low agreement

among the collective faculty from this discipline about the importance of this particular outcome.

27



Anchoring the DIF value range at the mean for each set of scores provides a more meaningful
scale to determine how various disciplines score in relation to one another. Disciplines with a
score higher than the mean would indicate those particular disciplines are more likely to find
agreement with the item of interest. Conversely, disciplines with a score lower than the mean
would indicate those disciplines are more likely to find disagreement with the item of interest.

How does one identify meaningful differences regarding DIF? Because some researchers
argue DIF can result by accident, the best test for detecting meaningful differences in DIF is by
asking the question “does it replicate?” (Du, 1995). Using large and diverse samples, like the one
utilized in this study, is one way to provide strong evidence for the real presence of DIF.
Replicating studies using different samples, whether random or systematic, is the other primary
method for determining meaningful differences.

Finally, results of the DIF analyses were arranged in hierarchical form ranging from the
highest average observation score to the lowest for each of the 14 items. This resulted in a
hierarchy of academic disciplines for each of the items. A hierarchy was then generated for each
dimension of the Biglan, Kolb, and Holland models, and then a table for each model was formed.
These tables served as checklists, which would contain an “X” in the appropriate column if the
particular dimension of the model was present in the upper bound of the hierarchy, and an “O” if
the particular dimension of the model was present in the lower bound of the hierarchy, for each of
the 14 items. An anchor was set in each DIF range at the mean. This criteria was used to
determine what constituted the upper and lower bounds for each hierarchy. Through a careful,
thematic comparison, each item’s hierarchy was evaluated to determine if any of the
aforementioned models’ themes were present amongst the academic disciplines. This involved
direct comparisons and matching of academic disciplines from the DIF item hierarchies to those
from each dimension of the higher education models. The results were plotted with the intent to
provide a visual display of both the frequency and relevance of each model’s dimensions to the
14 instructional goals.
Summary

This study utilized Rasch measurement to investigate faculty perceptions of instructional
goals. This chapter outlined the methodology employed, including instrumentation, sampling, and
the variables under investigation. A description of the sample’s characteristics was exhibited and
a detailed explanation of data analysis procedures was presented. This study provided a
systematic procedure for assessing item fit and functioning. Specifically, relevant items from the
HERI Faculty Survey were evaluated to determine how well the items measured faculty

instructional goals, and fit statistics were investigated to determine how well the data fit the
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Rasch model. Procedures for identifying and reviewing possible misfitting items were then
described, and explanations were presented for the use of item maps and DIF techniques. Finally,
procedures were discussed for tying the study’s results back to theory by comparing results to

previously established higher education models. The next chapter will focus on data analysis and

results.

Copyright © Kenneth Darrell Royal 2008.
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Chapter Four: Analysis and Results
This chapter presents the results of the Rasch analysis conducted to investigate faculty
perceptions of instructional goals. Results include the analyses of data-to-model fit and survey
item functioning, the investigation and review of potentially misfitting items, item map and DIF
results, and the extension of results back to higher education theory via direct comparison to
popular classification systems. The following questions guided the analyses:
1. How well do items from the HERI Faculty Survey measure faculty instructional goals among
university faculty?
2. Do relevant items on the HERI Faculty Survey fit the expectations of the one-parameter IRT
(Rasch) model by forming a unidimensional construct?
3. How does a hierarchy of academic disciplines compare to previously established higher
education classification systems?
4. In what ways does presumed paradigmatic consensus influence faculty instructional goals?
The first two questions pertain to issues specific to the Rasch model, particularly
identifying the “fit” and “functioning” of the data to the model. These questions are necessary
each time one uses the Rasch model, as they illustrate to what extent the model is an appropriate
technique for data analysis. The subsequent questions will be answered through the results of the
actual Rasch model application. The Rasch model allows for the construction of item maps for
both persons and items. In this study, the utility of item maps will be demonstrated by mapping
academic disciplines and comparing their hierarchy to popular classifications systems previously
found in higher education research, such as the models of Anthony Biglan (1973), David Kolb
(1980), and John Holland (1966). The Rasch model will also allow analysis for DIF. The
combination of the item and person maps and DIF will support identification of themes amongst
the academic disciplines.
Fit of the Data to the Model
The initial analyses sought to answer the first two research questions by determining
data/model fit and rating scale functioning. This procedure involved calculating “Summary
Statistics” including the means, standard deviations, separation and reliability estimates for both
persons and items. Fit statistics were computed to address to what extent the data fit the model.

Table 4.1 displays the summary statistics.
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Table 4.1

Summary Statistics

Measure  Model Error  Infit Mean Square  Outfit Mean Square

Faculty
Mean .19 40 1.01 1.03
S.D. 1.07 .05 55 .66
Item
Mean .00 .02 1.01 1.03
S.D. 1.26 .00 28 31

Item infit and outfit statistics identify the extent to which items fit the Rasch model.
Mean square measures are typically considered the most important measure in this category.
According to Linacre (2004), mean squares display the “size of the randomness”. Values of 1.0
are ideal because values higher than 1.0 (overfit) represent unpredictability, and values lower than
1.0 (underfit) represent observations that are too predictable, which ultimately may inflate
reliability statistics.

A mean squared value range cutoff is usually determined by the type of test. In the case
of a survey, Wright and Linacre (1994), as cited in Bond and Fox (2001), recommend a mean
square cutoff criteria ranging from 0.6 to 1.4. The authors acknowledge there are no specific rules
for determining an appropriate cutoff range, but research has shown the aforementioned cutoff to
be reasonable given its type of test (p. 179). Adhering to Wright and Linacre’s recommendations,
items with logit measures higher than 1.4 may overfit and items less than 0.6 may underfit, thus
making the measures potentially misfitting. Usually, misfitting items suggest the instrument is
failing to measure what it is intending to measure, or respondents are interpreting items
differently than the researcher(s) intended when the questionnaire was generated. Table 4.2

outlines mean square measures for both infit and outfit item statistics.
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Table 4.2
Fit Statistics for Each of the Items

Item INFIT OUTFIT
Mean Square Mean Square

Develop ability to think clearly 1.09 1.35
Prepare students for employment after college 1.32 1.40
Prepare students for graduate or advanced education 1.02 1.11
Develop moral character .86 .85
Provide for students' emotional development .68 .68
Prepare students for family living 94 .86
Teach students the classics of Western civilization 1.55 1.56
Help students develop personal values .69 .68
Enhance the out-of-class experience of students 98 .99
Enhance students' self-understanding .89 .88
Instill in students a commitment to community service 71 70
Prepare students for responsible citizenship .79 .79
Enhance students' knowledge of and appreciation for 1.00 .99

other racial/ethnic groups

Study a foreign language 1.56 1.57

Evaluation of Misfitting Items.

Following the suggested cutoff range mentioned above, misfitting items were evaluated.
Linacre (2004) says items above the 1.4 threshold suggest “off-variable noise”. Depending on
how far the scores extend past the range could determine how useful the measures are. Scores
closer to the range may not affect measurement (positively or negatively), however scores with
greater deviations may indicate the presence of non-useful items. Scores with the greatest
deviations from the suggested ranges are considered “noisy” items. Items below the 0.6 threshold
may be considered “overly predictable” and might lead the researcher to believe his or her
measures are better than they are in actuality. Same as before, items closer to the range may not
affect measurement, but scores with greater deviations may indicate the presence of non-useful

and noisy items. If noisy items are present, it typically means extreme categories are being
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overused. To remedy noisy items, Linacre suggests researchers check for poorly worded items or
consider collapsing response categories. Again, items between the 0.6 and 1.4 thresholds are ideal
for productive measurement.

According to the above table, only two items were potentially misfitting in relation to the
suggested cutoff range of 0.6 — 1.4 for Likert-type surveys which utilize a rating scale. The two
items in question were: Teach students the classics of Western civilization and Study a Foreign
Language. Because both sets of values (1.55 and 1.56; and 1.56 and 1.57, respectively) fall
outside the suggested cutoff range of 0.6 — 1.4, further inspection of these items was necessary.
After investigating Item Characteristic Curves (ICCs) and the distribution of both misfitting items
and persons, it appeared the items were sound, but the Rasch model may have expected faculty to
respond somewhat differently than they actually did based on individual response patterns per
person. One possibility could be the item “teach students the classics of Western civilization”
may have been a bit unclear, or at least unspecific for some respondents. Because these two items
demonstrated fit statistics close to the cutoff range and because their ICCs demonstrated
sufficient deviation between responses, there was sufficient evidence to retain these items and
include them in subsequent analyses.

Reliability.

Winsteps software reports both person and item reliability measures. Person reliability is
approximately equivalent to the traditional test reliability, as low estimates suggests a small range
of person measures or items and high estimates suggest a sufficient range of person or item
measures (Linacre, 2004). Item reliability has no statistical equivalent in classical test tradition.
Generally, low item reliability is a sign of small sample size or a small range of item measures,
which consequently affects the stability of measures. High item reliability measures indicate
sufficient sampling for stable measures.

Winsteps software reports reliability in two forms: 1) Real; and 2) Model. Real reliability
pertains to the lower bound estimate and reports reliability values at their worst. Model reliability
pertains to the upper bound estimate and reports reliability at its best. True reliability estimates
fall somewhere in between the two measures (Linacre, 1997). In this case, Real person reliability
is .83 and Model person reliability is .86, therefore the true person reliability estimate would be
somewhere between the .83 and .86 range. Extending to traditional test reliability, Cronbach’s
Alpha estimates were analyzed via SPSS software. This estimate was .85. According to Linacre
(1997), Cronbach’s Alpha overestimates reliability and Rasch measurement underestimates it. For
item reliability, both Real and Model estimates are 1.0. Because reliability estimates rarely equal

a perfect score of 1.0, it is likely this statistic is inflated as there were over 7,500 responses to just
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14 items. Table 4.3 below highlights reliability estimates according to both Winsteps and SPSS

software programs.

Table 4.3

Comparison of Reliability Estimates

Real Reliability Model Reliability Cronbach’s Alpha

Item .83 .86 .85
Person (Faculty) 1.00 1.00 * (no equivalent)

Evaluating Rating Scale Function
Rating Scale Structure.

Probability curves were calculated to evaluate the quality of the rating scale structure.
Response options are coded (4 = Essential; 3 = Very Important; 2 = Somewhat Important; and 1 =

Not Important) and graphically displayed in Figure 4.1.
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Figure 4.1: Probably Curve

Probability curves should demonstrate separation amongst responses; that is, response patterns
should be independent and separate from others. Responses should not flat-line, or closely follow
another similar pattern, as it would suggest respondents could not truly distinguish the difference
between some of the response options. When probability curves are evenly dispersed and the
responses separated (as in the figure above), this provides evidence that the four-category rating
scale functioned as intended.

In Table 4.4, rating scale diagnostics were used to determine how well the four response
options created an interpretable measure. By examining the shape of the observed count
distribution it appears the data fall along a normal distribution curve. Based on the probability
curve and rating scale diagnostic data, there is sufficient evidence to suggest faculty who
responded to the HERI Faculty Survey fully utilized the range of response options on the scale.
Further, this provides evidence the response options for this particular item were both sufficient
in breadth and appropriateness. Table 4.4 presents both counts and frequencies for response

options utilized by faculty, as well as fit statistics for each response option.
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Table 4.4
Summary of Rating Scale Diagnostics

Category Observed INFIT OUTFIT
Count (%) Mean Square Mean Square

Essential 15495 (15%) .93 .95

Very Important 35100 (35%) 97 96

Somewhat Important 30621 (30%) .98 1.06

Not Important 19540 (19%) 1.10 1.13

Note. Category, observed count, and percentage indicate the numbers of respondents who
chose a particular response category, summed for each category across all 14 items.
Summary of Fit and Functioning

Based on evidence resulting from the evaluation of summary statistics for the model and
fit statistics for each item, and the investigation of potentially misfitting items, it was clear the
data formed a unidimensional construct and adequately addressed the assumptions of the one-
parameter Rasch model. Based on evidence ascertained from examining the rating scale structure
and rating scale diagnostics, the rating scale functioned appropriately by adequately measuring
what it intended to measure. It was concluded that Rasch analyses was an appropriate technique
for analyzing these data. The next section will report the results of additional Rasch analyses and
will make inferences about the data.
Faculty Instructional Goals Results

This section will report the results of the Rasch analysis as it pertains to faculty
instructional goals. First, counts and percents will be reported for each of the 14 items. Next,
item maps will be presented. Item maps will visually display response patterns of HERI Faculty
Survey respondents. This will be followed by a report of Differential Item Functioning (DIF)
results. DIF will indicate how faculty from various academic disciplines responded to individual
items on the survey. Finally, existing classification systems and models in the current higher
education literature will be compared to item map and DIF results to determine if any of the
existing models resemble the hierarchies formed from this analysis, and to what extent. These
analyses will answer this study’s third and fourth research questions.

Counts and Percentages.

Counts and percentages of responses are reported for each of the 14 items. Table 4.5

below summarizes these results.

36



Table 4.5

Counts and Percents of Responses for Each of the 14 Items

Essential Very Somewhat Not
Important  Important  Important
Think critically 6384 833 37 2
(88%) (11%) (1%) (0%)
Employment after college 1557 3109 2230 342
(22%) (43%) (31%) (5%)
Prepare for graduate education 766 3460 2837 181
(11%) (48%) (39%) (2%)
Moral character 1710 2392 2461 660
(24%) (33%) (34%) (9%)
Emotional development 588 1882 3442 1307
(8%) (26%) (48%) (18%)
Family living 254 756 2751 3434
(4%) (11%) (38%) (48%)
Classic works of Western civilization 598 1631 2758 2220
(8%) (23%) (38%) (31%)
Personal values 1361 2754 2464 626
(19%) (38%) (34%) (9%)
Enhance out-of-class experiences 670 2024 3095 1411
(9%) (28%) (43%) (20%)
Self Understanding 1535 2734 2302 634
(21%) (38%) (32%) (9%)
Community service 557 1935 3315 1400
(8%) (27%) (46%) (19%)
Responsible citizenship 1377 2866 2368 572
(19%) (40%) (33%) (8%)
Racial/ethnic appreciation 1639 2463 2337 772
(23%) (34%) (32%) (11%)
Foreign language 774 1785 2703 1940
(11%) (25%) (38%) (27%)
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Based on the responses indicated in the table above, it appeared faculty overwhelmingly agreed
the item “Think critically” was most essential (88%). The least essential item, as reported by
overall faculty, was the item “Family Living”. Only 4% of faculty rated this item essential,
whereas 48% rated the item as “Not Important”.

Item Maps.

Item-person maps are useful for identifying meaning constructs, as these graphical
illustrations visually display any potential relationships amongst item responses. These maps
display person and item distributions along a hierarchy, usually according to highest/lowest p-
values or highest/lowest average rankings. Here, the numbers along the left column indicate logit
measure. On this map, these logits descend according to difficulty, meaning the hardest item to
endorse will fall at the top of the map and the easiest item to endorse will fall at the bottom of the
map. “M” markers along the map indicate the location of the mean measure. Likewise, a marker
of “S” indicates one standard deviation from the mean and “T” indicates two standard deviations

from the mean, as shown by Figure 4.2.
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Item Map of Responses
<more>|<rare>

5

0

-6

EACH

#
#
-#

-#
HE

CHi

CHEHE R
CHiE

CHEHE

FhESEH S
SR
CHEREER RS
CHEEE
S

S Eissssaiii;
A

i
CH

S
S
-#
#
-

T
S
M
S

T

+
+

+

!
l
[
l
[
|
[
|
|
|
I
|
+
!
[
l
l
+
[
|
l
(
[

|
l
|

+
|
[
|
I

+
[
[
|
I

+
|
|
|
!

+
|
f
[
|

+
!
|
l
|

+

S

+M

S

T

Family living

Classic works of West civ
Community service
Emotional development

Moral character

Prepare for graduate ed
Responsible citizenship
Employment after college

Think critically

<less>|<frequ>

"#' IS 64.

Figure 4.2: Hierarchy Map of Persons and Items

39

Foreign language
Enhance out-of-class exp

Personal values
Racial/ethnic appreciation
Self-understanding



The above item map reveals respondents to the HERI Faculty Survey found very little
difficulty in endorsing the item Think Critically. The second easiest item to endorse was
Employment after College. Items Moral Character, Personal Values, Prepare for Graduate
Education, Racial/Ethnic Appreciation, Responsible Citizenship, and Self-Understanding
followed very closely with virtually identical endorsability measures. Slightly more difficult
items to endorse included Emotional Development and Enhancing Out-of-Class Experiences. The
hierarchy continues upward until it reaches the most difficult item to endorse, Family Living.

Differential Item Functioning.

To review, Differential Item Functioning (DIF) assumes individuals responding to the
survey, with similar knowledge and abilities, or opinions, will perform alike regardless of sex,
race, etc. DIF allows data to be examined by subgroup to detect differences between their
responses on a given variable. Here, DIF was used to detect differences among faculty
instructional goals based on one’s academic discipline. Below, relevant DIF results and mean DIF
scores for each item will be presented. See Tables A4 - A17 the Appendix for complete DIF
results by item.

Relevant DIF Results

In this section, relevant DIF results will be presented for the 14 items of interest on the
HERI Faculty Survey. Each of these items will be examined individually.

Item 1 - Develop Ability to Think Clearly.

Based on the results of the Item Map, faculty found this item the easiest to endorse. DIF
analysis confirmed there was little variance between faculty responses from all disciplines. To
illustrate the point, a total range of only .26 resulted from the highest and lowest Average
Observation scores of the 59 disciplines represented. In other words, there was no clear evidence
to suggest faculty from any particular disciplines were more or less concerned with this particular
construct. The mean DIF score for this item was 2.87.

Item 2 - Prepare students for employment after college.

The highest scoring disciplines for this item included disciplines from applied fields such
as Education and Engineering. The single highest measure, however, was Nursing. The lowest
measures included several disciplines within the humanties, such as Religion, Philosophy,
Foreign Languages, History, Art and English. A couple of the social science disciplines also
scored very low, these included Political Science and Anthropology. The mean DIF score for this

item was 1.92.
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Item 3 - Prepare students for graduate or advanced education.

The disciplines with the highest average observations scores for this item included
disciplines primarily from the “hard” sciences, such as Medicine, Nursing, Physiology,
Biochemistry, Zoology, Biology, Chemistry, Botany, Physics and a few fields from Engineering.
There were a few “softer” fields falling sporadically near the top of the distribution, including
Music, Social Work and Spanish. Disciplines reporting the lowest average observations scores
included Law Enforcement, Marketing, Journalism, Management, History and Agriculture. The
mean DIF score for this item was 1.67.

Item 4 - Develop moral character.

The four fields with distinguishing preference for developing moral character include:
Medicine, Law Enforcement, Elementary Education and Nursing. Disciplines indicating the least
concern for moral character included a number of social science disciplines such as Economics,
Psychology, Political Science, Anthropology and Sociology. Astronomy reported the lowest
measure, with Math and Statistics also near the bottom of the distribution. The mean DIF score
for this item was 1.77.

Item 5 - Provide for students' emotional development.

With regard to providing for students’ emotional development, applied disciplines such
as Medicine, Nursing and various disciplines within Education (including Elementary Education,
Educational Psychology and Counseling, Home Economics, Education Administration, and
Physical and Health Education) reported the highest measures. With the exception of several
fields from the Engineering disciplines, the majority of disciplines with the lowest measures came
from disciplines in the “pure” sciences. These included: Economics, Astronomy, Political
Science, Biochemistry, History, Math and Statistics, Botany, Microbiology, Zoology and Physics.
The mean DIF score for this item was 1.27.

Item 6 - Prepare students for family living.

Home Economics scored considerably higher on this measure that other disciplines. In
fact, a range of .65 exists between the next closest discipline, Elementary Education. Other
educational fields such as Education Administration, Educational Psychology and Counseling,
Secondary Education and Physical and Health Education were the next closest measures, with
Medicine and Law Enforcement also near the top of the distribution. The lowest measures came
from various engineering disciplines (e.g., Civil, Chemical, Electrical, Mechanical and Nuclear),
and from Physiology, Astronomy and Architecture. The lowest measure, however, came from
Marine Science with International Business just above it. The mean DIF score for this item was

3.
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Item 7 - Teach students the classics of Western civilization.

A number of disciplines from the humanities reported the greatest concern for teaching
students the classics of Western civilization. Philosophy, Music, Religion, Dramatics and Speech,
English and several foreign languages (including French, German and Spanish) all reported
measures at the top of the distribution. The lowest scores on the distribution were dominated by
various disciplines within Business and Engineering. In particular, Business-related disciplines
such as General Business, International Business, Finance, Marketing, Accounting and
Management, and Engineering-related disciplines such as Mechanical, Civil, Electrical and
Chemical Engineering reported the lowest measures for this construct. The mean DIF score for
this item was .99.

Item 8 - Help students develop personal values.

The disciplines reporting the highest concern for helping students develop personal
values included numerous Education fields, such as Home Economics, Elementary Education,
Education Administration, Educational Psychology and Counseling and Special Education. Also
included near the top of the distribution were Nursing, Medicine, Religion and Law Enforcement.
The disciplines reporting the lowest measures included several disciplines from the “hard”
sciences, such as Astronomy, Marine Science, Math and Statistics, Physics and Zoology. The
mean DIF score for this item was 1.70.

Item 9 - Enhance the out-of-class experience of students.

Disciplines mostly concerned with enhancing students’ out-of-class experience include
several from the field of Education (Education Administration, Educational Psychology and
Counseling, Home Economics, Physical and Health Education, and Elementary Education) and
other applied fields such as Law Enforcement, Social Work, Agriculture, Nursing, Art and
Journalism. Disciplines least concerned with enhancing students’ out-of-class experience include
a number of the “pure” sciences. In particular, Math and Statistics, Economics, History, Political
Science, Chemistry, Philosophy, Religion and Physics. The mean DIF score for this item was
1.34.

Item 10 - Enhance students' self-understanding.

With regard to enhancing students’ self-understanding, several Education disciplines
(e.g., Elementary Education, Educational Psychology and Counseling, Education Administration,
Special Education, Music and Art Education, Physical and Health Education and Home
Economics) as well as humanities disciplines reported the highest average observation scores.
The humanities disciplines included Art, Dramatics and Speech, Religion, English and Literature,

Music and Philosophy. The lowest average observation scores were reported from several
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engineering fields (Electrical, Chemical, Nuclear and Mechanical) and other “hard” science
disciplines such as Math and Statistics, Biochemistry, Physics, Chemistry, Astronomy,
Geography, Zoology and Computer Science. A couple “softer” disciplines, Economics and
International Business, were also found at the bottom of the distribution. The mean DIF score for
this item was 1.69. '

Item 11 - Instill in students a commitment to community service.

Disciplines with the highest average observation scores for this item were predominantly
from the “life” sciences. These include: Social Work, Law Enforcement, Nursing, Medicine and
several fields from Education (Elementary Education, Education Administration, Educational
Psychology and Counseling, Special Education, Secondary Education, Home Economics and
Health and Physical Education). Disciplines with the lowest scores were from “non-life” fields
such as Astronomy, Economics, Math and Statistics, Computer Science, Chemistry, Physics,
Finance and various Engineering disciplines (e.g., Mechanical, Electrical, Nuclear, Chemical and
Aeronautical/Astronautical). The mean DIF score for this item was 1.28.

Item 12 - Prepare students for responsible citizenship.

“Life” sciences comprised the majority of disciplines with the highest average
observation scores for preparing students for responsible citizenship. These disciplines included
various disciplines from Education (Elementary Education, Education Administration,
Educational Psychology and Counseling, Secondary Education, Physical and Health Education
and Home Economics), as well as, Social Work, Law Enforcement, Medicine and Nursing.
Conversely, “non-life” sciences comprised the majority of disciplines with the lowest average
observation scores. These disciplines included Math and Statistics, Electrical and Mechanical
Engineering, Finance, Astronomy, Computer Science, Physics and Chemistry. The mean DIF
score for this item was 1.73.

Item 13 - Enhance students' knowledge of and appreciation for other racial/ethnic

groups.

The disciplines with the highest average observations scores for this item included
disciplines primarily from the “life” sciences, such as Social Work, Anthropology, Nursing, Law
Enforcement, and a plethora of disciplines from the Education arena (e.g., Elementary Education,
Educational Psychology and Counseling, Secondary Education, Music and Art Education,
Education Administration and Special Education). The disciplines with the lowest average
observation scores included disciplines primarily from the “hard” and “non-life” sciences, such as

Computer Science, Chemistry, Physics, Astronomy, Math and Statistics, Finance, and several
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fields from the Engineering arena (e.g., Electrical, Mechanical, Chemical and Civil). The mean
DIF score for this item was 1.68.

Item 14 - Study a Foreign Language.

As expected, disciplines specializing in foreign languages (German, French, Spanish and
Foreign Language and Literature) were at the top of this distribution. Disciplines with the least
average observation scores included several from Engineering (Civil, Electrical and Mechanical),
Finance, Medicine, Computer Science, Biochemistry and Pharmacy. The mean DIF score for this
item was 1.15.

Extension to Higher Education Classification Systems

As noted previously, for nearly half a century the higher education literature has explored
several classification systems and/or models in an effort to explain various phenomena relating to
academic disciplines. Some of the more popular classification systems/models include Biglan and
Kolb’s models and Holland’s theory. Anthony Biglan’s model classifies disciplines according to
‘hardness’ (“soft” versus “hard” sciences), whether the field is pure versus applied in nature, and
whether it pertains to life versus non-life subjects (Biglan, 1973a; 1973b). David Kolb’s research
on learning styles and experiential learning (1980) added to Biglan’s model by including two
additional dimensions: “active” versus “reflective”, and “abstract” versus “concrete”. Holland’s
theory offers six personality/environment “types” (Holland, 1966; Smart, Feldman, and
Ethington, 2000). For a comprehensive list of academic disciplines that comprise each of these
models/systems, see Tables A18 — A20 in the Appendix.

Upon review of the DIF analysis, the results were investigated according to the various
dimensions of each of the aforementioned classifications systems/models. As noted in Chapter 3,
results of the DIF analyses were arranged in hierarchical form ranging from the highest average
observation score to the lowest for each of the 14 items. This resulted in a hierarchy of academic
disciplines for each of the items. A hierarchy was then generated for each dimension of the
Biglan, Kolb, and Holland models, and then a table for each model was formed. These tables
served as checklists, which would contain an “X” in the appropriate column if the particular
dimension of the model was present in the upper bound of the hierarchy, and an “O” if the
particular dimension of the model was present in the lower bound of the hierarchy, for each of the
14 items. The ordering of the letters “X” and “O” reveal the location of both the first and second
construct in each dimension. For example, if one were examining the ‘hard” v. ‘soft’ dimension of
Biglan’s model, a mark of O/X would indicate faculty from ‘hard’ science disciplines could be
found at the lower bound of the hierarchy, whereas faculty from ‘soft’ science disciplines could

be found in the upper bound. An anchor was set in each DIF range at the mean. This criteria was
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used to determine what constituted the upper and lower bounds for each hierarchy. Through a
careful, thematic comparison, each item’s hierarchy was evaluated to determine if any of the
aforementioned models’ themes were present amongst the DIF results of academic disciplines.
This involved direct comparisons and matching of academic disciplines from the DIF item
hierarchies to those from each dimension of the higher education models. The results were plotted
to provide a visual display of both the frequency and relevance of each model’s dimensions to the

14 instructional goals. The results of these comparisons are presented in Tables 4.6, 4.7, and 4.8.
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Summary

This chapter presented the results of the Rasch analysis. First, it was determined that the
data fit the model. Second, it was determined that the survey’s rating scale functioned properly,
which further validated the instrument. Testing for fit and functioning resulted in the
determination that the Rasch model was an appropriate technique for data analysis. Third, item
maps revealed the order in which faculty from various disciplines found agreeability among the
14 survey items. Next, via DIF techniques, a hierarchy was formed for the 14 survey items and
the results were presented for each item. Finally, the results of the DIF analyses were compared to
three popular higher education classification systems/models and the results were presented for
each model. The final chapter will present a summary of the results and findings, provide a

discussion of the results, and address implications and avenues for future research.

Copyright © Kenneth Darrell Royal 2008.
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Chapter Five: Summary, Major Findings, Conclusions, and Recommendations for Future Study

The purpose of the study was to provide a methodological framework for analyzing data
collected via survey research techniques, especially within the realm of higher education. Further,
this research sought to investigate faculty perceptions of instructional goals based on faculty
responses to the 2001 Faculty Survey administered by UCLA’s Higher Education Research
Institute. This study discussed research based on CTT principles and revealed the inadequacies of
its assumptions relating to reliable and valid measures. An argument for IRT, particularly the
Rasch model, was made and supported by a discussion of how the Rasch model sufficiently meets
many of the deficiencies of CTT. A test for model fit and rating scale functioning was then
presented. Once proper calibrations were made and sufficient evidence was given for the fit of the
data to the model, the data were further analyzed. Results of the analyses were presented in the
previous chapter. This chapter will summarize the study and present relevant findings and
conclusions, as well as a discussion of the results. Implications of this research and avenues for
future research will also be included. The chapter will close with a summary of the major
contributions of the current study and recommendations for future study.

Research Questions and Findings

Question 1: How well do items from the HERI Faculty Survey measure faculty

instructional goals among university faculty?

Via tests for “functioning”, particularly by examining rating scale structure (see Figure
4.1) and investigating rating scale diagnostics (see Table 4.4), ample evidence suggested that the
HERI Faculty Survey is both a valid and reliable instrument. These analyses revealed evidence
indicating that the survey items were written clearly and all respondents interpreted the items
similarly. Additionally, response options provided on the HERI Faculty Survey were determined
to be both appropriate and sufficient.

Question 2: Do relevant items on the HERI Faculty Survey fit the expectations of the

one-parameter IRT (Rasch) model by forming a unidimensional construct?

Testing for “fit”, Rasch analyses determined the HERI Faculty Survey fit the
expectations of the one-parameter IRT (Rasch) model by forming a unidimensional construct.
Evidence of fit was provided by the examination of the summary statistics for the overall model
(see Table 4.1), and the assessment of fit statistics for each item (see Table 4.2). An evaluation of
potentially misfitting items revealed only two of 14 items were questionable. Upon investigating
Item Characteristic Curves (ICCs) and the distribution of both misfitting items and persons, it
appeared the items were sound, therefore the items were retained and included in subsequent

analyses.
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Question 3. How does a hierarchy of academic disciplines compare to previously

established higher education classification systems?

Via DIF analyses, a hierarchy of academic disciplines was formed for each of the 14
items of interest (see Tables A4 — A17 for complete DIF results for each item). “A direct
comparison was made between the DIF results and the Biglan, Kolb and Holland models. It was
evident that various dimensions of the aforementioned models could be used to explain
phenomena occurring between faculty from various academic disciplines and their perceptions of
undergraduate instructional goals. Tables 4.6, 4.7, and 4.8 display the hierarchies formed for the
three models as it relates to each of the 14 items on the survey.

Question 4: In what ways does presumed paradigmatic consensus influence faculty

instructional goals?

The results of the DIF analyses provided clear evidence that faculty from various
academic disciplines tend to exhibit varying degrees of concern for the 14 items of interest (see
Tables A4 — A17 for complete details). In many instances, faculty from disciplines with shared
characteristics exhibited similar preferences for undergraduate instructional goals. In particular,
Biglan’s ‘hard’ v. ‘soft’ dimensions could explain phenomena on 12 of 14 items, the pure v.
applied dimensions could explain eight of 14 items, and the life v. nonlife dimension could
explain six of 14 items. As for Kolb’s model, which is essentially an extension of Biglan’s, his
active v. reflective dimensions could explain phenomena on 10 of 14 items, and the concrete v.
abstract dimension could explain 11 of 14 items. With regard to Holland’s model, all six
dimensions were moderately helpful. The counts include: Social — 8 of 14; Artistic — 7 of 14;
Realistic — 9 of 14; Investigative — 8 of 14; Conventional — 5 of 14; and Enterprising — 8 of 14.
Findings Relevant to Previous Research

First, this study found faculty from nearly every discipline were primarily concerned with
the intellectual growth of students. This finding yields additional support to such studies as: Jervis
and Congdon, 1958; Lawrence, Hart, Mackie, Muniz, and Dickmann, 1990; Liebert and Bayer,
1975; Platt, Parsons, & Kirshstein, 1976; Royal, Eli, and Bradley, 2005; and Wilson, Gaff,
Dienst, Wood, and Bavry, 1975. A byproduct of this finding reveals additional support for both
Liebert and Bayer’s and Royal et. al’s research, which found faculty were generally less
concerned with moral and personal development than the intellectual growth of students.

Stark and Morstain (1978) found faculty from the natural sciences and professional fields
were more concerned with “preparation for life and work™ than faculty from other disciplines.
While measuring a related item (Preparing students for employment after college), this study

found a significant number of faculty from active and applied fields expressed strong interest in
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such employment preparation, thus providing some distant support for Stark and Morstain’s
findings. An additional caveat resulting from findings of this study, however, was that Education
fields tend to be very concerned with this construct as well, emphasizing interest in preparing
student for post-college employment.

Consistent with Smart’s (1982) research on Holland’s theory, this study also found that
faculty from the Social and Artistic environments were more likely to be concerned with issues of
personal development and character building. Also, consistent with Biglan (1973b) and Smart and
Elton’s (1975) research, this study found a good bit of evidence to support the notion that applied
fields appear to be more service-oriented than pure fields, and life fields tend to be more service-
oriented than non-life fields. Specific to this research, when investigating the item “Prepare
students for responsible citizenship,” a clear hierarchy was revealed for fields ranging from life to
non-life and active to reflective disciplines, as illustrated by hierarchical location where most life
and active disciplines appeared at the top of the hierarchy while few non-life and reflective
disciplines appeared at the bottom. Faculty at the very top of the hierarchy also fit Holland’s
“social” type.

Other General Findings

A number of additional findings resulted from this study as well. These findings were
based on a nationally representative sample of 7,356 faculty. This sample’s responses to various
demographic questions are presented below:

66% were male; 34% were female.

89.5% classified themselves as White/Caucasian.

84% considered teaching their principle activity.

34.7% held the rank of Professor; 27.8% held the rank of Associate Professor; and
24.2% held the rank of Assistant Professor.

58.5% of faculty respondents were tenured; 41.5% were untenured.

20.5% of faculty reported a primary interest in “heavily teaching”; 36.2% reported a
primary interest “toward teaching”. The remaining 43.3% reported a primary interest
in research.

e 79.9% reported holding some form of a doctorate degree.

e With regard to political views, 17.7% reported being Conservative; 32.8% in the
Middle of the Road; and 49.5% reported being Liberal.

Based on the results of the item map generated in Figure 4.2, overall faculty responses to
the 14 survey items can be clustered into four separate regions based on a pattern of general
consensus for undergraduate instructional goals. First, faculty were primarily concerned with the
undergraduate instructional goal to “Develop ability to think critically”. Second, faculty were also
largely concerned with the following instructional goals: Employment after college; Responsible

citizenship; Self-understanding; Preparing students for graduate education; Racial/ethnic
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appreciation; Moral character; and Personal values. Third, faculty were moderately concerned
with the following: Emotional development; Enhancing students’ out-of-class experiences;
Community service; Foreign language; and Classic works of Western Civilization. Finally,
faculty were least concerned with the instructional goal of “Family living”.

With regard to hierarchies formed during the DIF analyses, a hierarchy consisting of
‘soft’ science disciplines appeared at the top for all 12 of the items which could be explained
through Biglan’s ‘hard’ v. ‘soft” dimension. Biglan’s applied disciplines were located near the top
of the hierarchy on six of the eight relevant items for this dimension (pure v. applied), and life
fields were located on the upper bound of the hierarchy on all six relevant items (see Table 4.6).
In Kolb’s model, active fields were found in the upper boundary on nine of 10 items, and abstract
fields were found in the upper boundary of nine of 11 relevant items in these dimensions (see
Table 4.7). Holland’s model identified a number of interesting discipline placements on the
hierarchy as well. All eight social disciplines were located in the upper boundary of the hierarchy,
and five of seven artistic disciplines and two of five conventional fields fell in the upper boundary
as well. Interestingly, all nine realistic fields, all eight investigative fields, and all eight
enterprising fields fell along the lower boundary of its respective hierarchy (see Table 4.8).
Discussion

Discussion of the results focuses on issues pertaining to sample, underlying problems of
survey research and classification systems. First, with regard to the sample, some key
demographic variables may initially appear inflated, such as the two-thirds majority male
respondents, 89.5% of faculty being of White/Caucasian ethnicity, and so on. As alarming as
these statistics may seem, the resulting demographics are rather typical, as they are nationally
representative of the university professorate. Given that the data utilized in this study came from a
large, national dataset, one can infer the demographic results were valid and reliable for this
particular sample.

It is also important to note that 56.6% of faculty respondents reported a primary interest
in teaching as opposed to research, and 84% reported teaching as their principle activity.
Although this study analyzed faculty perceptions of instructional goals by academic discipline, it
is important to recognize the potential for multiple factors confounding any explanation of the
results. For instance, previous research has suggested faculty from various disciplines often
incorporate different instructional techniques in their courses based on the norms of the field.
Braxton and Nordvall (1985), Gaff and Wilson (1971), Lattuca and Stark (1994), and Smart and
Ethington (1995) found faculty in natural and physical sciences were more likely to require

memorization and application, whereas faculty in the social and behavioral sciences and
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humanities were more likely to address critical thinking. These differences in instructional
preferences may lead to different expectations for students, which may in turn have some bearing
on the importance of various instructional goals that faculty set for their students. Other possible
factors may include: the extent to which teaching is valued and rewarded at various institutions;
the extent to which faculty take their teaching seriously; the amount of effort faculty exerted in
investigating best practices and teaching literature; and the extent to which faculty are provided,
and take advantage of, professional development opportunities.

Additional issues that could potentially cloud any results include factors such as class
size, course level, and specifics amongst demographic items. Class size could have a profound
impact on the way faculty perceive various instructional goals. Faculty in smaller classes may
have more opportunities to reach students in deeper, more meaningful ways than faculty who are
limited to lecturing large groups of students. Similarly, course level may have some bearing on
these results as well. Faculty who teach introductory level courses may face a number of different
dynamics and instructional issues than faculty who teach intermediate and advanced level courses
within a discipline. Because this study sought to investigate faculty perceptions of instructional
goals on a macro level, any microanalyses of data would have been overwhelming for this type of
project. Therefore, the aforementioned factors were not controlled for in the analysis of these
data. Further, this study did not isolate subsets and samples of demographic characteristics (e.g.,
gender, age, rank) according to disciplinary affiliation and compare responses about various
instructional goals. However, future research should certainly investigate such issues and
questions.

Another issue that would likely go undetected despite favorable response scale
diagnostics and functioning pertains to the response scale used in the survey. In this study, the
large sample of 7,356 respondents may mask a potentially critical fundamental survey research
flaw. The response options “Essential”, “Very Important”, “Somewhat Important” and “Not
Important” do not illustrate a balanced scale. The first three options tend to represent positive
sentiments, whereas the last option represents a negative option. A better scale would provide two
clearly positive statements and two clearly negative statements, ranging from extreme high to
extreme low.

When reviewing the results of the hierarchical comparisons, every dimension of each
model was useful to varying degrees in explaining phenomena. As a result, there were a number
of instances in which items possessed some overlap, as more than one dimension or model was
able to explain phenomena. Perhaps the most obvious explanation for this overlap is that some

dimensions may be comprised of many of the same academic disciplines. This might suggest that
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although these constructs represent very different phenomena, some intertwining between
constructs is inevitable due to the nature of academic disciplines. A closer examination of the
academic disciplines that comprise each dimension of the various classification models might
reveal additional similarities between dimensions. Having a better understanding of the
relationships among the various dimensions of each model could shed some additional light on
the utility of each model, as well as possibly open doors for new theories, dimensions, and
classification schemas and models.

Overall, Kolb’s model possessed the best explanatory power as it relates to faculty
sentiments regarding the importance of various undergraduate instructional goals. This was
largely due to the comprehensive nature of Kolb’s model, as Kolb’s model is essentially an
extension of Biglan’s model with two additional dimensions. Holland’s model was able to explain
the least of the three models examined in this study, however its contribution was still moderate.
Despite these findings, research in the area of higher education classification systems warrants
additional attention, particularly in the area of quality measurement. Due to the introduction of
new disciplines and the evolution of existing disciplines over the last several decades,
investigation of the changing landscape of disciplines and re-evaluation of how well present-day
disciplines fit the criteria outlined by each model would serve very useful.

Contribution of the Study

With regard to contributions, perhaps methods are at the forefront. Related studies have
largely been based on Classical Test Theory (CTT) and utilized basic descriptive statistics,
regression and factor analyses. Arguably, Item Response Theory (IRT) provides a better and
more comprehensive quantitative technique for studies of this nature. This is due to one-
parameter IRT model’s strict adherence to the established criteria for sound measurement (see
Wright and Master, 1981; and Curtis and Keeves, 1999). Furthermore, IRT includes and
investigates the items on the survey instrument through the “functioning” process, as opposed to
statistical techniques that simply analyze data. Utilizing IRT can impact future as well as previous
studies, as the possibilities for re-analyzing data from previous research may surface. This
research should serve as a useful framework for outlining similar survey-related studies in the
future.

Finally, this study also evaluated previously established higher education classification
systems, as results were compared to previous models. The evaluation could open doors for
concurrent discussions regarding classification systems in today’s higher education environments,
particularly as it relates to understanding differences between persons and phenomena from

various academic disciplines.
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Implications and Future Research

As Smart (2005) noted, “The lack of attention to measurement issues is one of the major
deficiencies in the higher education research literature” (p. 470). This study addressed the
problem of measurement in higher education research and discusses competing methodological
approaches, particularly CTT versus IRT. This study argued that an IRT approach may be more
appropriate and the results more precise than a CTT approach. This study then offered a
demonstration of how to use an IRT technique, namely Rasch measurement, to analyze data. As a
result of the demonstration, this study serves as a model for related and future studies which
utilize and evaluate the quality of survey research.

Another implication of this study is to challenge other researchers to further explore
issues of measurement within their own research. Rasch measurement is not intended to take the
place of statistics, but rather to complement the use of statistics. Utilizing a theoretically-sound
and mathematically-just approach like Rasch measurement eliminates many assumptions
researchers often make regarding methodological issues. Therefore, once proper measurement
takes place, statistical analyses can then be applied and the results will become more precise, and
possibly more meaningful.

This study could also benefit Offices of Assessment and Institutional Effectiveness.
Accrediting agencies require institutions to capture data regarding nearly every facet of an
institution, especially student learning outcomes. Understanding how faculty from various
disciplines perceive a wide range of instructional goals could help deans and department chairs
better strategize discipline-specific learning outcomes, in addition to those outcomes that are
more general in nature. Further, understanding such differences in perceptions could help key
administrators/leaders predict how difficult each goal will be to accomplish for their given
departments.

Further, this research brings to light the importance of understanding the differences
between academic disciplines, as a “one size fits all” approach is not necessarily the best
approach in practice. This is especially true when comparisons are made around the board, as is
often the case with Teacher Course Evaluations (TCEs). As fundamental measurement suggests
that items have varying degrees of difficulty, importance and relevance, we must also remember
that these item differences will only become more problematic when applied to academic
disciplines. Understanding how faculty perceive various instructional goals could assist in
tailoring TCEs specific to disciplines, thus generating a more valid and meaningful evaluation.

Finally, this research provides implications regarding higher education classification

systems. First, new research on established models is needed. Much of the research on higher
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education classification systems was conducted in the 1970s and 1980s. With the changes that
have occurred in higher education since this time, it is important that researchers revisit this
literature and investigate to what extent previously established models, theories and classification
systems still hold true in today’s higher education landscape. Further, with the advancement in
various methodological techniques and inquiries, it is important that researchers develop new and
innovative ways to challenge and test what we already know and that which we do not. With the
addition of IRT techniques to a researcher’s methodological skill set, the possibilities for new and

innovative studies are virtually unlimited.

Copyright © Kenneth Darrell Royal 2008.
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i —ar—

NOTE: If you are between terms, on leave, or in an inferim term, For questions 21-23, mark only gng resp for each q 1
please answer questions 17 and 18 as they apply to the Y
full term most recently compieted at this institution. 21. How many of the following ; .
have you published? ~ ~f{~fe
17. During the present term, how many hours per week on the Articles in academic or professional jourmals . . . . JOOKOIOICIO|COICO
average do you actually spend on each of the following Chapers in edited volUMeS . . . .. ............ Ololololoolo)
actlvities? Hours Per Week ] Books, manuals, or monographs. ... . . OO OOKIO]
(Mark one for each activity) FIEIE]
vl 232. How many exhibitions or
Scheduled teaching (give actual, not 2(¢ performances In the fine or
credit hours) . . . - (- applied arts have you presented?. . .... O ANOINOIID]
Preparing for teaching (including reading 23, How many of your professional writings
student papers and grading) ........ - - have been published or accepted for
Advising and counseling of students . .. - publication In the last two years? ... ... NN DO

Compmittee work and meetings . .......
Other adminigtration .........o.vene
Research and scholarly writing
Other creative products/performances . .
C: ion with cli ients .. ....
Community or public service .........
Qutside consuiting/freelance work . .. ..
Housshold/childcare duties ..........

24. For each of the following items, please mark either Yaa or No:
Yeos No
Have you ever held an academic administrative post? ... ... ... ®

Have you ever received an award for @
Do you commuta a long distance towork? .......... ™.
Has any of your research or writing focused on women? .. .(Y) ...
@
)]

ooooogocso 0=
00000000000

Does your spouse/partner work in the same city? .......... [€'2 20N
Is your spouse/partner an acadermic? . ... ... ...l [€ 220N

3 i term?
18. How many of the following courses are you teaching thia Has any of your research os writing focused

(Mark one for each activity) on racial or ethnic minorities? ....................... & ...®
General education courses OCOTDE@E Waere you born in the USA? . .. 1))
Other BA or BS undergraduate credit courses TCOHODDEEH Are you a U.S. citizen? ...... Ny
Nort-BA credit courses (developmantal/remedial) Q2RO Have you ever interrupted your professlonal career

Graduate courses TDDDEHE for more than one year for tamily reasons?. ............. {

19. indicate the importance (o you of
each of the followlng education goals
for undergraduate students:

(Mark one for each item)

Do you plan on workingbeyondage 707 .. ... ...........

Are you a member of a faculty union?
Is {or was) your father an academic?..............

Is (or was) your mother an academic?. . .................
During the Last Two Years, Have You:

Develop ability to thinkclearly . .. .................. D) Received at leastane firm joboffer? . ................... {3
Prepare students for employment atter college (D Developedanewcourse? .. ........c.oovivrienneana..t 3
Prepare for DI (D) Considered early retirament? ... .................. ...
Develop moral character [2][exiey
Provide for ®|®) Taught courses at more than one institution
Prepars students for family fiving ..................]] DI during the same term? e )]
Teach students the classic works of Western B eey Served as a pald consultant? . . . (R
Help students develop personelvalues . ............ | NN D] A an early p ()]
Enhance the out-of-class experience of students ... ... BN
Enhance studants’ self-understanding ...... (EDIEAD 25. How important were each of the following in your
st in students a commitreent to commomity service . . JEDIE 7T deci#ion 16 WorK At thiS Tollsye of University? -
Prepare students for responsible citizenship.......... ] (63 v‘” (@ (Mark one for each item)
Enhance students’ knowledge of and appreciation for
other racialethnic groups . . . ........ouveenn. .. ENDIE®D)]
Study aforeignianguage .................. ... EDEI®
institutional emphasis on teaching . ..
20. How infl ial were the foliowing people In ‘ i isonfesearch ....................
your declsion to p an demic career? E Prestige of institution ........... ... ...l Y
(Mark one for each item) 5 g 3 Prestige ofdepartment .............................}
Salarybenefits ........ ... ... D& ,
= j Researchfacilities ................................] OI®@ @K
f f Academic rank offered. .. ........ ... ..ol GDID|ED
Father . ... OIE|@! Colleagues ....................coiiiiiiiiiiina A
Mother ... e walenlon) Geographiclocation ...............ccieiiiii., ADIENDKD)
Other relatives ....... . (DS Job opportunities for spouse . ........ ..ol ¥ [EY Y ()
Undergraduate faculty oradvisor ..................... Wwalercy Other personal/ftamily considerations , . ................. [WRLEVICE
Graduate faculty oradvisor .. ................. . .a.ae D)
o o ® o® -2-
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26. Indicate how important you believe 29, How Important are each of the following g

each priority listed below is g £ in your decision to pursue an academic career?
4 £
at your college or university: £ f £ E (Mark one for each item) g g
{Mark gne for each activity) g £ £
To te the E3 § ; 3 ; ¥
N O StUAENES . e GO AUONOMY .ottt e et eeens @@
To help ine and 4 Flexible schedule .. f] [cy
their personal values ...........ovvveivarinniion.d (@D tntellectual chatlenge &G
To develop a sense of community among Imeflectual freedom . . ... .. ... .. .. e i 0 E's) 0
students and taculty A AT Freedom to pursue my scholarly/teaching interests. . . ... ... LA
To develop ip ability among students ............ I Opportunities forteaching . . ... innnn. D@
To facilitate student involvement in community service . . . . . .| NG Opportunities for ragearch . ... ...........oocvvravnenns O ICE
o} i i ! R 1Dl
To help students tearn how to bring about prastig 1al status v (""t Uy
change in American society ..............c.v.uiiiaan [ey 6 R iCn Opportunity to influence socialchange ................. | D& D
Toii or in ingtitutional prestige ............. [ED/ Ty e A
: [ " £ ‘7| "
To hire taculty "SIAre" . ... ..o A o b Gﬂ 30. Please Indicate the extent to which each of the
To tecruit more MINority StUdents . ... ......ooiouenni. ) DDA tollowing has been a source of stress for you
To enhance the institution’s national fmage .............J Wy tey len ey during the last two yoears:
To create a diverse multi-cultural campus environment . . . . | (ili) ¥, (;2‘) 1D (Mark one for each item)
Top the religi pi top of | BNEADI
To mentor NeW faCUltY . . ... vovicn e OB 2AD)] ___Managing household responsibilities .. ..
o - o Chidcare .......... .
27. Below are some statements about your Careofelderlyparent ..............ou i v
llege or unt Ry. Indl the extent My physicat health .. ............. 0. iiii s
to which you agree or disagree with each 5 j Review/promotion process . ............... .
of the following: Subtle discrimination {e.g., prejudice, racism, sexism) ... ...
{Mark one for each item) g Personal finances
Faculty are | d in students' p |problems . ... .. 3 263 Committee work . .
Racial and ethnic diversity should be more strongly Feculty meatings s
reflected in the GUITICUIUM. . . ... ... oo reeeenn s, DHDID|D) Colleagues .........oconoiviivriinraniiieieiiian,
4= Faculty feel that most students are well-prepared Students .. .
academically. .. ........ ... ... i (@@ Research or publishing demands
This institution should hire more faculty ot color. . ... . ... .. (D)@ DID, Institutiona! procedures and “redtape” ..................
Student Affairs staff have the support and respect Teaching foad ...
OF fACUIY .+« ee ettt e DKDED[D Children’s problems
Faculty are committed to the welfare of this institution . . . , . JE|@|DD) Marital friction ... .......... ... oo
Faculty here are strongly interested in the academic Time pressures .. .
problems of undergraduates. . ............c..ieiey @ Lackofpersonaltime ................ . ... ¢c0vnnnains
There is a lot of campus racial conflicthere............... Y&y Keeping up with information technology .................
Many courses Include feminist perspectives . ............. D|D|E
Faculty of color are treated faily here . ... .............. €)1
Women faculty are treated faifyhere . ................. @|2
Many courses involve students in community service ... ... €Nl 31. How satisfied are you with the foltowin 9
~7 Trig Inatitution should hire more women faculty. ........... <D aspects of your job?
Most students are strongly committed 10 community {Mark gne for each item)
BOIVICR |+ vt ee et -
Gay and lesbian faculty are treated fairly here. . .. .. ... ... ] Salary and fringe benefits .. ....................
My research is valued by faculty in my depantment . . ... .... Opportunity for scholarly pursuits . ............... 4
My teaching is valued by faculty in my department .. ..... .. Teachingload ...................
Quallty of students
Officaflabspace ..................co.oiuio..d

28. Durlng the past two years, how involved have Autonomy and independence .
you been in efforts to reform the following at Professional relationships with other factilty ... ... ..

your insthtution? ) .
Social relationships with other faculty .............

Competency of colleagues

{Mark one for each item) i
Visibility for jobs at other institutions/organizations . . .

#™= Overall mission, purpose . . . . Jobsecurity .. ... e !
General education . ... ...l Ui Relationships with administration
Faculty roles/rewands. . . ..........oiiaii e Overall job safisfaction ........................
Govemance . Opportunity to developnew Ideas . . ..............
CUIRCUIUM . . ... e naa ;| Avallability of child care at this institution ..........

-3- ® e [
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32. Indicate how weli each of the following
describes your college or university:

{(Mark one for each itern)

Very
" Somemir
B Not

it Is easy for students to see facuity outside

of regularoffice hours . ............... i D&
There is a great deal of conformity among the students . . . . . &
The facuity are typically at odds with campus }

AdminiStrators . ... ... e anKs)
Faculty here respect eachother ................... ... DD ®
Most students are treated fike "numbers in a book”. .. ... ... ey
Soclat activities are overemphasized ................... ley
Students here do not usually socialize with one another . .. .. I (@D
Faculty are rewarded for being good teachers ............| DI

33. In how many of the undergraduate courses that you teach

do you use each of the following?

(Mark one for each item)

Evaluation Methods:
Multiple-choice mid-term and/or final exams . .

Essay mid-term and/or final exams . . . .
Short-answer mid-term and/or final exams

Weeldy essay assignments . . . .
Student presentations .. ......
Term/research papers
Student evajuations of each others’ work .. .
Grading on a curve .
Competency-basedgrading ...............c.ooiauay
Instructional Techniques/Method
Class discussions
C or ine-aided i

Cooperative learning (smait groups)
Experientiat laaming/Fisid studies
Teachingassistants . ............oeemenuinnnsany
Recitals/Demonstrations . .
Group projects .........
Independent projects ..

Extensive lecturing ..........

Multiple drafts of writteniwork ... .....

Readings on racial and ethnic issues ................
Readings on women and gender issues ..............
Student- P ivities (assig s, axams, etc.) . .|

Student-selected toplcs forcourse content .. ..........
Community service as part of coursework . .. ..........

34.What is the higheat ievel of { hed
by your sp. /partner and your p: ?

{Mark one in each column)

8thgradeordess .............ccivviiioiiiannnionid
Some high school
Completed high school

Somecoliege .......
Graduated fromcollege .. .............

or i school ................
Attained advanceddegree. ................iuaiauan.

Does not apply (No spouseorpartner) ..................

(&) [] oY) [=lelelsle] |

DO NOT MARK IN THIS AREA

-
Srongly

35. Please Indicate your agreement with
each of the following statements: ; i

{(Mark one for each ftem)

Disagreg
Diregreg

Waestem civilization and culture should be the foundation
of the undergraduate curriculum

Coliege officials have the right to ban persons with
exireme views from spoaking on campus

The chief benefit of a college education is that it
increases one's @aMING POWSY . .. .. .................. (s

Promoting diversity jeads to the admisslon of too many
underpreparedstudents . ... .......... .. .ol

Colleges should be actively involved in solving social
problems
Tenure is an outmoded concept

Colleges should d to be i in
community service activities .. ... .. ...l )

(!
D!
KD

Community service should be given weight in college
2dMis8IONS deCISIONS .. ... .. .ove e ciiiiveeiaeian s @D
D
D!

Tenure is essantial to attrect the best minds to academe .. . .D

A racially/ethnically diverse student body enhances the )
ofallstudents ,................| (D

8 & 86 g 68 8 B8 6 8

External pressures often pravent researchers from being
completely objective in the conduct of their work .. ....... KBLDKD

36. How would you characterlze your poiltical views? (Mark gne)
O Farlett () Middle-of-the-road ¢ Conservative
> Liberat (& Far Right

Importay

37. Indicate the importance to you
personally of each of the following:

{Mark cne for each item)

tmportany

Easentia
Very
——
ot

)

Becoming an authority in my fiekd .. ............uueeans (DD KD
influencing the political structure . . ....................4 KEDI(® (™
Influencing social values . ..................c..enieis (BDIE®
Raising afamily ........... BB IEKD
Being very well-off financially .. ... L JEBEE
Helping others who are in difficulty ..................... 1B (DS KD
Becoming involved in programs to clean up

the environment . . .........oviueiinanenaiinnns.ns BEDD®
Developing a k i yofle ............... (BDE
Helping to promote racial understanding ................ (KDDL
Obtsining recognition from my col

contibirtons o my Special field . . . S
Integrating spirituaiity into my fife. . . . €3 CY
Being a good colleagus . . . DS
Being a good teacher . . .. D@
Achieving congruence between my own

values and instifutional values ... .................... ®D®REW

ADDITIONAL QUESTIONS: If you d addltional q } mark

answers below:

BAEABODE® $POEOODE R.OOCOD®
VBEODE 40ROEDE SBAOARFODE
WIOEODE N7.0EOHE SABREOCDE®
HOBPOEmE 40RO 0R® SSHSA@OODE®
L2.DECECHE 4 CEREOCDD B.EROODE®
BECOHD NAOBOTE ST.G@REEE
MNDDELHE NAPEOE®E SB.OARCRE

Pleass retum your completed questionnaire in the posiage-paid envalope to:

Higher Education Rasearch Inatitute
2905 West Service Road, Engan, MN 55121

THANK YOU!

A17430-HERIQDS/10484C-03-54321
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Table Al
Personal Demographic Characteristics of Respondents (N = 7356)

Characteristic n %
Sex
Male 4854 66.0
Female 2502 34.0
Age
<30 126 1.7
30-34 515 7.0
35-39 800 10.9
40-44 924 12.6
45-49 1121 15.3
50-54 1233 16.9
55-59 1185 16.2
60-64 922 12.6
65-69 329 4.5
70+ 151 2.1
Race
White/Caucasian 6581 89.5
African American/Black 156 2.1
American Indian 87 1.2
Asian American/Asian 312 4.2
Mexican American/Chicano 70 1.0
Puerto Rican American 21 0.3
Other Latino 125 1.7
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Table A2

Professional Demographic Characteristics of Respondents (n = 7356)

Characteristic n %
Employment Status
Full-Time 6938 94.5
Part-Time 400 5.5
Principle Activity
Administration 260 3.6
Teaching 6084 84.0
Research 821 11.3
Client/Patients 55 0.8
Other 27 0.4
Academic Rank
Professor 2546 34.7
Associate Professor 2036 27.8
Assistant Professor 1774 242
Lecturer 400 5.5
Instructor 429 5.8
Other 151 2.1
Tenure Status
Tenured 4050 58.5
Untenured 2868 41.5
Primary Interest
Heavily Teaching 1501 20.6
Toward Teaching 2635 36.2
Toward Research 2672 36.7
Heavily Research 480 6.6
Type of Degree Earned
Bachelor’s (B.A., B.S., etc.) 70 1.0
Master’s (M.A., M.S,, etc.) 1088 14.8
LL.B., J.D. 60 0.8
M.D., D.D.S., (or equivalent) 71 1.0
Other first professional degree 64 0.9
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beyond B.A. (e.g., D.D., D.V.M.)

Ed.D.
Ph.D.
Other degree
None

Political Views
Far Right
Conservative
Middle of Road
Liberal
Far Left

138
5520
261
59

20
1224
2315
3103

388

1.9
75.3
3.6
0.8

03
17.4
32.8
44.0

5.5
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Table A3
Frequency of Academic Disciplines Reported by the Selected Sample (N = 7356)

Major of Degree Earned n %

Agriculture 170 2.3
Architecture 93 1.3
Bacteriology/Microbiology 98 1.3
Biochemistry 62 0.8
Botany 72 1.0
Physiology 76 1.0
Zoology 105 1.4
Biology 142 1.9
Accounting 120 1.6
Finance 72 1.0
International Business 5 0.1
Marketing 112 1.5
Management 148 2.0
Business 61 0.8
Computer Science 109 1.5
Elementary Education 59 0.8
Education Administration 84 1.1
Educational Psychology 72 1.0

and Counseling
Music/Art Education 53 0.7
Physical and Health Education 132 1.8
Secondary Education 77 1.0
Special Education 58 0.8
Aeronautical/Astronautical 21 03
Engineering

Chemical Engineering 57 0.8
Civil Engineering 97 1.3
Electrical Engineering 118 1.6
Mechanical Engineering 104 1.4
Nuclear Engineering 6 0.1
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Art

Speech

Music

Geography

Medicine

Nursing

Pharmacy

Home Economics

English

Foreign Languages

French

German

Spanish

History

Philosophy

Religion

Journalism

Law

Law Enforcement/Administration
of Justice

Library Science

Math and/or Statistics

Astronomy

Chemistry

Marine Science

Physics

Psychology

Anthropology

Economics

Political Science

Sociology

Social Work

211
173
319
78
61
184
84
44
541
122
86
61
120
387
197
154
77
73

40
458
17
233
17
180
78
151
233
268
259
59

29
24
4.3
1.1
0.8
25
1.1
0.6
7.4
1.7
1.2
0.8
1.6
53
2.7
2.1
1.0
1.0
0.1

0.5
6.2
0.2
3.2
0.2
24
1.1
2.1
32
3.6
35
0.8
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Table A4

DIF for “Develop Ability to Think Clearly”.

Academic Discipline Count Average
Observations
International Business 5 3.00
Elementary Education 55 295
Chemical Engineering 57 2.95
Philosophy 194 2.95
Nursing 181 2.93
Spanish 120 2.93
History 385 2.93
Architecture 93 2.92
English and Literature 532 2.92
Religion and Theology 153 2.92
Library Science 39 2.92
Chemistry 226 292
Biology 140 291
Journalism 76 2.91
Botany 72 2.90
Secondary Education 77 2.90
Aeronautical/Astronauticaul Engineering 21 2.90
French 86 2.90
Bacteriology/Microbiology 97 2.89
Physiology 75 2.89
Dramatics and Speech 169 2.89
Political Science 265 2.89
Foreign Languages and Literature 120 2.88
Law Enforcement/Administration of Justice 8 2.88
Astronomy 17 2.88
Marine Science 17 2.88
Psychology 76 2.88
Economics 232 2.88
Zoology 104 2.87
Accounting 115 2.87
Music and Art Education 53 2.87
Art 210 2.87
Pharmacy 84 2.87
German 60 2.87
Anthropology 151 2.87
Educational Psychology & Counseling 70 2.86
Music 314 2.86
Home Economics 42 2.86
Law 72 2.86
Math and Statistics 451 2.86
Physics 177 2.86
Sociology 256 2.86
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Electrical Engineering
Management

Marketing

Computer Science

Civil Eng

Nuclear Engineering
Social Work

Education Administration
Geography

Mechanical Engineering
Finance

Agriculture

Special Education
Medicine

Business

Biochemistry

Physical and Health Education

68

117
147
108
109

95

59
83
78
104
72
167
58
54
59
62
131

2.85
2.84
2.83
2.83
2.83
2.83
2.83
2.82
2.81
2.80
2.79
2.77
2.76
2.76
2.75
2.74
2.74



Table A5

DIF for “Prepare students for employment after college ”.

Academic Discipline Count Average

Observations
Nursing 180 2.51
Special Education 58 2.47
Elementary Education 55 2.36
Secondary Education 77 2.36
Nuclear Engineering 6 2.33
Journalism 76 2.33
Chemical Engineering 57 2.30
Civil Engineering 95 2.29
Home Economics 42 2.29
Accounting 115 2.28
Electrical Engineering 117 2.26
Pharmacy 84 2.26
Mechanical Engineering 104 2.25
Agriculture 167 2.24
Education Administration 82 2.24
Aeronautical/Astronautical Engineering 21 2.24
Physical and Health Education 131 221
Business 59 2.20
Finance 72 2.17
Marketing 109 2.17
Social Work 59 2.15
Educational Psychology & Counseling 69 2.14
Management 147 2.13
Music and Art Education 53 2.09
Library Science 39 2.08
Computer Science 108 2.02
Medicine 54 2.02
International Business 5 2.00
Music 315 1.93
Architecture 93 1.92
Law Enforcement 8 1.88
Chemistry 227 1.86
Dramatics and Speech 168 1.85
Geography 78 1.85
Bacteriology/Microbiology 96 1.84
Physiology 75 1.84
Physics 176 1.80
Biology 140 1.79
Math and Statistics 448 1.77
Spanish 118 1.75
Economics 232 1.75
Law 72 1.71
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Astronomy

Marine Science
Biochemistry

Botany

Psychology

Sociology

French

Zoology

Art

English and Literature
Political Science
Anthropology

History

Foreign Language and Literature
German

Philosophy

Religion and Theology

70

17
17
61
72
75
254
85
103
209
532
265
151
383
120
60
195
152

1.71
1.71
1.69
1.67
1.65
1.57
1.54
1.53
1.49
1.48
1.46
1.42
1.39
1.38
1.38
1.29
1.16



Table A6

DIF for “Prepare students for graduate or advanced education ”.

Academic Discipline Count Average
Observations
Medicine 55 2.02
Music 314 2.00
Nursing 181 1.96
Physiology 75 1.95
Biochemistry 62 1.94
Social Work 59 1.93
Zoology 104 1.92
Bacteriology/Microbiology 97 1.90
Electrical Engineering 117 1.84
Biology 140 1.84
Nuclear Engineering 6 1.83
Spanish 119 1.82
Psychology 76 1.82
Chemistry 228 1.81
Botany 72 1.81
Aeronautical/Astronautical Engineering 21 1.81
Physics 177 1.80
Educational Psychology & Counseling 69 1.80
Art 209 1.80
Civil Engineering 95 1.78
Elementary Education 55 1.76
Anthropology 151 1.73
Physical and Health Education 130 1.70
German 60 1.70
Chemical Engineering 57 1.70
Dramatics and Speech 168 1.69
Mechanical Engineering 104 1.68
Math and Statistics 448 1.68
Foreign Language and Literature 120 1.67
Music and Art Education 53 1.64
Geography 77 1.64
Computer Science 108 1.64
Accounting 115 - 1.64
French 86 1.63
Architecture 93 1.63
Pharmacy 84 1.62
International Business 5 1.60
Finance 72 1.60
Special Education 58 1.59
Secondary Education 76 1.59
Astronomy 17 1.59
Education Administration 83 1.58
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Sociology

Political Science
Home Economics
Philosophy

Library Science
Marine Science
Economics

Business

Religion and Theology
English and Literature
Agriculture

History

Management
Journalism

Marketing

Law

Law Enforcement

255
265
42
195
39
17
231
60
153
530
166
383
147
76
109
72

1.56
1.55
1.55
1.54
1.54
1.53
1.53
1.53
1.52
1.50
1.46
1.45
1.43
1.38
1.35
1.32
1.25
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Table A7

DIF for “Develop moral character”.

Academic Discipline Count Average

Observations
Medicine 54 239
Law Enforcement 8 2.38
Elementary Education 55 2.36
Nursing 181 2.30
Education Administration 83 2.19
Home Economics 42 2.19
Educational Psychology & Counseling 69 2.12
Religion and Theology 153 2.07
Physical and Health Education 130 2.04
Secondary Education 76 2.00
Journalism 76 1.99
Pharmacy 84 1.98
Agriculture 166 1.95
Accounting 115 1.95
Management 147 1.93
Dramatics and Speech 169 1.93
Music 312 1.93
Special Education 58 1.91
Chemical Engineering 57 1.89
Art 210 1.87
Architecture 93 1.86
Civil Engineering 95 1.85
Spanish 119 1.85
Business 59 1.83
Law 72 1.83
Finance 72 1.81
Philosophy 194 1.79
Library Science 39 1.79
Social Work 59 1.75
Aeronautical/Astronautical Engineering 19 1.74
Music and Art Education 52 1.73
Physiology 75 1.72
Marketing 108 1.72
Electrical Engineering 117 1.68
Nuclear Engineering 6 1.67
Mechanical Engineering 104 1.65
Bacteriology/Microbiology 97 1.63
English and Literature 527 1.62
Computer Science 107 1.61
International Business 5 1.60
Foreign Language and Literature 121 1.60
Chemistry 228 1.59
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Marine Science
Biochemistry
Biology
Geography
Botany
Zoology
French

History
Physics
German
Sociology
Anthropology
Political Science

Math and Statistics

Psychology
Economics
Astronomy

74

17
62
139
78
72
104
83
383
175
60
255
148
263
447
76
231
17

1.59
1.58
1.56
1.56
1.54
1.54
1.52
1.50
1.50
1.48
1.45
1.44
1.44
1.43
1.42
1.28
1.24



Table A8

DIF for “Provide for students' emotional development”.

Academic Discipline Count Average

Observations
Medicine 53 1.87
Nursing 180 1.81
Elementary Education 55 1.78
Educational Psychology & Counseling 70 1.76
Home Economics 42 1.71
Education Administration 83 1.69
Physical and Health Education 131 1.69
Social Work 59 1.69
Music 312 1.66
Secondary Education 76 1.64
Dramatics and Speech 169 1.63
Music and Art Education 53 1.57
Art 210 1.57
Special Education 58 1.53
Religion and Theology 153 1.45
Spanish 118 1.42
Law Enforcement 8 1.38
Library Science 39 1.38
Nuclear Engineering 6 1.33
Journalism 75 1.33
English and Literature 527 1.31
Agriculture 167 1.29
Architecture 92 1.29
Pharmacy 84 1.29
Management 147 1.28
Law 72 1.28
Physiology 75 1.24
Foreign Language and Literature 120 1.24
German 60 1.22
Philosophy 192 1.21
Biology 140 1.20
International Business 5 1.20
Accounting 114 1.18
Psychology 76 1.17
Anthropology 149 1.17
Finance 72 1.15
French 83 1.14
Business 60 1.13
Chemistry 228 1.13
Chemical Engineering 57 1.11
Physics 175 1.10
Zoology 104 1.09
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Marine Science
Aeronautical/Astronautical Engineering
Geography
Bacteriology/Microbiology
Civil Engineering

Botany

Computer Science
Mechanical Engineering
Sociology

Marketing

History

Math and Statistics
Biochemistry

Electrical Engineering
Political Science
Astronomy

Economics

76

17
19
78
96
95
72
107
104
254
107
384
447
61
117
264
17
231

1.06
1.05
1.05
1.04
1.04
1.03
1.03
1.03
1.03
1.00
0.98
0.98
0.97
0.97
0.89
0.82
0.81



Table A9

DIF for “Prepare students for family living ”.

Academic Discipline Count Average
Observations
Home Economics 42 1.90
Elementary Education 55 1.25
Education Administration 83 1.23
Educational Psychology & Counseling 70 1.21
Medicine 54 1.17
Law Enforcement 8 1.13
Physical and Health Education 131 1.10
Secondary Education 76 1.08
Agriculture 165 1.02
Nursing 180 1.02
Special Education 58 1.00
Social Work 59 0.92
Religion and Theology 152 0.90
Psychology 75 0.85
Library Science 38 0.84
Philosophy 192 0.81
Accounting 115 0.80
Music and Art Education 53 0.79
Aeronautical/Astronautical Engineering 19 0.79
Music 313 0.77
Sociology 254 0.77
Management 146 0.75
Spanish 119 0.74
Journalism 76 0.74
Bacteriology/Microbiology 96 0.73
Dramatics and Speech 168 0.71
Pharmacy 83 0.71
English and Literature 525 0.68
Law 72 0.68
Geography 78 0.67
Biology 138 0.64
Business 59 0.63
Foreign Language and Literature 121 0.62
Biochemistry 61 0.61
Botany 71 0.61
Finance 72 0.61
Computer Science 107 0.60
Anthropology 150 0.59
Chemistry 226 0.58
Math and Statistics 443 0.57
Zoology 104 0.56
Physics 172 0.56

77



Art
French
German
History

Mechanical Engineering

Marketing

Civil Engineering
Economics

Chemical Engineering
Electrical Engineering
Nuclear Engineering
Physiology
Architecture

Political Science
Astronomy
International Business
Marine Science

78

209
85
60

378

104

107
95

229
57

116

75
93
263
17

17

0.55
0.55
0.55
0.54
0.53
0.52
0.52
0.52
0.51
0.50
0.50
0.49
0.46
0.45
0.41
0.40
0.29



Table A10

DIF for “Teach students the classics of Western civilization ”.

Academic Discipline Count Average
Observations

Philosophy 195 1.87
Music 312 1.81
French 84 1.75
German 60 1.72
Religion and Theology 153 1.66
Foreign Language and Literature 120 1.63
Dramatics and Speech 169 1.62
Spanish 118 1.54
English and Literature 531 1.53
Art 210 1.38
History 385 1.35
Law Enforcement 8 1.25
Architecture 93 1.24
Astronomy 17 1.24
Library Science 39 1.21
Political Science 265 1.17
Music and Art Education 52 1.15
Journalism 76 1.08
Education Administration 83 1.07
Educational Psychology & Counseling 69 1.07
Geography 78 0.94
Marine Science 17 0.94
Physical and Health Education 129 0.93
Math and Statistics 441 0.93
Physics 172 0.93
Social Work 59 0.93
Law 71 0.92
Chemistry 224 0.92
Psychology 76 0.89
Sociology 255 0.89
Secondary Education 76 0.88
Economics 232 0.86
Elementary Education 55 0.85
Anthropology 151 0.85
Aeronautical/Astronautical Engineering 19 0.84
Nuclear Engineering 6 0.83
Zoology 104 0.82
Home Economics 42 0.81
Botany 71 0.80
Special Education 58 0.76
Medicine 52 0.75
97 0.74

Bacteriology/Microbiology



Nursing

Biology

Computer Science
Physiology
Accounting
Management
Chemical Engineering
Pharmacy

Marketing

Electrical Engineering
Biochemistry
Agriculture

Finance

Civil Engineering

Mechanical Engineering

Business
International Business

80

179
139
108
74
114
147
56
83
109
117
61
164
72
94
103
58

0.74
0.73
0.73
0.72
0.71
0.70
0.70
0.66
0.65
0.65
0.64
0.60
0.60
0.56
0.53
0.52
0.40



Table Al1

DIF for “Help students develop personal values ”.

Academic Discipline Count Average

Observations
Home Economics 42 233
Elementary Education 55 2.20
Education Administration 83 2.19
Nursing 179 2.19
Educational Psychology & Counseling 70 2.16
Religion and Theology 153 2.05
Special Education 58 2.03
Medicine 53 2.02
Law Enforcement 8 2.00
Dramatics and Speech 168 1.99
Music 313 1.98
Physical and Health Education 131 1.97
Secondary Education 76 1.93
Social Work 59 1.92
Journalism 74 1.91
Music and Art Education 53 1.89
Spanish 119 1.88
Management 145 1.86
Art 210 1.86
Nuclear Engineering 6 1.83
Philosophy 194 1.82
Foreign Language and Literature 121 1.79
English and Literature 529 1.78
Library Science 39 1.77
Architecture 93 1.73
Agriculture 164 1.72
Accounting 115 1.72
German 60 1.72
Chemical Engineering 57 1.70
Law 72 1.69
Aeronautical/Astronautical Engineering 18 1.67
Pharmacy 83 1.65
Marketing 108 1.63
History 384 1.63
Physiology 75 1.61
Business 59 1.61
French 82 1.60
Finance 72 1.57
Civil Engineering 95 1.57
Psychology 75 1.56
Anthropology 151 1.55
Mechanical Engineering 103 1.53
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Geography

Bacteriology/Microbiology

Computer Science
Botany

Biology

Chemistry

Political Science
Sociology

Electrical Engineering
Biochemistry
International Business
Zoology

Physics

Math and Statistics
Economics

Marine Science
Astronomy

82

78
96
108
72
139
226
264
254
116
61

104
171
442
231
17
17

1.53
1.47
1.47
1.44
1.44
1.44
1.44
1.43
1.42
1.41
1.40
1.37
1.36
1.28
1.27
1.24
1.00



Table A12

DIF for “Enhance the out-of-class experience of students ”.

Academic Discipline Count Average

Observations
Law Enforcement 8 2.00
Education Administration 82 1.80
Social Work 59 1.75
Home Economics 42 1.74
Educational Psychology & Counseling 70 1.73
Dramatics and Speech 166 1.73
Special Education 58 1.72
Physical and Health Education 130 1.69
Elementary Education 55 1.67
Agriculture 166 1.64
Nursing 178 1.63
Art 207 1.61
Journalism 76 1.61
Pharmacy 84 1.56
Secondary Education 76 1.55
Music 314 1.50
Management 144 1.44
Botany 72 1.42
Marketing 109 1.42
Music and Art Education 53 1.42
Spanish 118 1.42
Architecture 93 1.38
Medicine 53 1.38
Geography 77 1.34
Biology 139 1.33
Psychology 76 1.33
Zoology 104 1.32
Anthropology 151 1.30
Bacteriology/Microbiology 96 1.29
Business 59 1.29
Marine Science 17 1.29
Accounting 114 1.28
Aeronautical/Astronautical Engineering 19 1.26
Library Science 39 1.26
Physiology 75 1.23
Chemical Engineering 57 1.23
Civil Engineering 95 1.23
Foreign Language and Literature 119 1.23
German 60 1.22
French 84 1.20
Nuclear Engineering 6 1.17
Mechanical Engineering 104 1.16
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Electrical Engineering
English and Literature
Computer Science
Sociology

Astronomy

Finance

Law

Physics

Religion and Theology
Philosophy
Biochemistry
Chemistry

Political Science
International Business
History

Economics

Math and Statistics

84

116
528
107
254
17
72
72
172
i51
192
61
226
265

383
232
443

1.i5
1.14
1.13
1.13
1.12
1.11
1.11
1.10
1.09
1.08
1.07
1.05
1.05
1.00
0.97
0.91
0.90



Table A13

DIF for “Enhance students’ self-understanding .

Academic Discipline Count Average

Observations
Elementary Education 55 227
Social Work 59 2.25
Nursing 177 2.24
Art 209 2.23
Dramatics and Speech 169 2.23
Educational Psychology & Counseling 70 2.17
Education Administration 83 2.11
Religion and Theology 153 2.10
Special Education 58 2.07
English and Literature 529 2.04
Music and Art Education 53 2.02
Physical and Health Education 129 2.02
Music 314 2.01
Philosophy 194 1.99
Home Economics 42 1.98
Spanish 119 1.92
German 59 1.90
Secondary Education 75 1.88
Law Enforcement 8 1.88
Anthropology 150 1.86
Management 147 1.84
Foreign Language and Literature 120 1.84
French 85 1.84
Medicine 53 1.81
Psychology 75 1.80
History 382 1.75
Architecture 93 1.73
Journalism 76 1.71
Pharmacy 84 1.68
Sociology 256 1.68
Biology 138 1.67
Political Science 263 1.63
Agriculture 167 1.60
Law 72 1.60
Physiology 75 1.59
Library Science 39 1.59
Botany 72 1.56
Marketing 108 1.56
Bacteriology/Microbiology 97 1.48
Acronautical/Astronautical Engineering 19 1.47
Marine Science 17 1.47
Business 59 1.46
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Accounting

Finance

Computer Science
Zoology

Geography

Nuclear Engineering
Astronomy
Chemistry
Mechanical Engineering
Physics

Civil Engineering
Biochemistry
Chemical Engineering
Math and Statistics
Economics
International Business
Electrical Engineering

86

114
72
108
104
78

16
224
104
172

95

61

57
440
231

116

1.42
1.40
1.39
1.38
1.36
1.33
1.31
1.31
1.28
1.28
1.27
1.26
1.26
1.26
1.25
1.20
1.16



Table Al14

DIF for “Instill in students a commitment to community service ”.

Academic Discipline Count Average

Observations
Social Work 59 2.12
Law Enforcement 8 2.00
Elementary Education 55 1.98
Nursing 180 1.96
Education Administration 83 1.84
Educational Psychology & Counseling 70 1.79
Medicine 53 1.75
Special Education 58 1.69
Secondary Education 76 1.68
Home Economics 42 1.64
Physical and Health Education 131 1.62
Architecture 93 1.61
Music and Art Education 51 1.55
Pharmacy 84 1.54
Journalism 76 1.45
Library Science 39 1.44
Agriculture 166 1.39
Spanish 119 1.39
Religion and Theology 153 1.39
Sociology 255 1.38
Law 72 1.36
Dramatics and Speech 169 1.32
Geography 78 1.31
Anthropology 151 1.30
Art 209 1.29
Political Science 264 1.27
Botany 72 1.25
Accounting 114 1.25
Music 313 1.19
English and Literature 529 1.19
Philosophy 192 1.19
Marine Science 17 1.18
Psychology 76 1.18
Business 59 1.17
Civil Engineering 94 1.17
Foreign Language and Literature 120 1.16
Management 147 1.14
History 383 1.13
Physiology 75 1.11
Bacteriology/Microbiology 96 1.10
Marketing 109 1.10
Biology 138 1.06
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French
Aeronautical/Astronautical Engineering
Chemical Engineering
Nuclear Engineering
German

Zoology

Electrical Engineering
Finance

Mechanical Engineering
Physics

Biochemistry
Chemistry

Computer Science

Math and Statistics
Economics

International Business
Astronomy

88

84
19
57

59
103
116

72
103
171

61
226
107
442
231

17

1.02
1.00
1.00
1.00
1.00
0.99
0.97
0.96
0.95
0.94
0.93
091
0.90
0.85
0.85
0.80
0.76



Table A15

DIF for “Prepare students for responsible citizenship .

Academic Discipline Count Average

Observations
Elementary Education 54 2.28
Education Administration . 81 2.17
Educational Psychology & Counseling 69 2.14
Social Work 59 2.14
Secondary Education 75 2.13
Law Enforcement 8 2.13
Physical and Health Education 130 2.05
Medicine 53 2.04
Home Economics 42 2.02
Nursing 179 2.01
International Business 5 2.00
Political Science 264 2.00
Journalism 75 1.93
Special Education 58 1.91
History 382 1.91
Music and Art Education 52 1.88
Library Science 39 1.87
Spanish 118 1.85
Architecture 93 1.83
Geography 78 1.83
Law 71 1.83
Sociology 254 1.81
Pharmacy 84 1.80
English and Literature 528 1.79
Botany 72 1.76
Dramatics and Speech 168 1.76
Anthropology 150 1.76
Philosophy 193 1.75
Agriculture 166 1.72
Religion and Theology 152 1.72
Foreign Language and Literature 119 1.71
Marine Science 17 1.71
Aeronautical/Astronautical Engineering 19 1.68
Psychology 76 1.68
Accounting 114 1.67
Nuclear Engineering 6 1.67
Biology 138 1.66
Management 147 1.65
Civil Engineering 94 1.62
German 59 1.61
Bacteriology/Microbiology 94 1.60
Music 313 1.60
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French

Economics

Marketing

Chemical Engineering
Zoology

Physiology

Art

Business
Biochemistry
Chemistry

Physics

Computer Science
Mechanical Engineering
Astronomy

Finance

Electrical Engineering
Math and Statistics

90

85
229
109

56
100

74
209

59

61
224
173
108
104

17

71
115
441

1.58
1.58
1.56
1.55
1.54
1.53
1.52
1.49
1.43
1.43
1.39
1.37
1.35
1.35
1.34
1.33
1.33



Table A16

DIF for “Enhance students' knowledge of and appreciation for other racial/ethnic groups ™.

Academic Discipline Count Average

Observations
Elementary Education 55 2.53
Social Work 59 247
Spanish 119 2.46
Anthropology 151 2.46
Educational Psychology & Counseling 69 2.38
Nursing 179 2.32
French 85 2.26
Law Enforcement 8 2.25
Secondary Education 76 222
Music and Art Education 52 2.15
Foreign Language and Literature 121 2.13
Education Administration 83 2.12
Special Education 58 2.10
Dramatics and Speech 169 2.08
History 383 2.07
Journalism 76 2.07
Home Economics 42 2.05
English and Literature 533 2.05
Sociology 255 2.04
German 59 1.98
Religion and Theology 153 1.96
Library Science 39 1.95
Physical and Health Education 130 1.91
Art 209 1.88
Psychology 76 1.76
Political Science 265 1.74
Music 313 1.73
Medicine 53 1.72
Geography 78 1.69
Architecture 93 1.61
Pharmacy 84 1.57
Law 72 1.51
Nuclear Engineering 6 1.50
Management 147 1.49
Marketing 108 1.48
Philosophy 192 1.48
Physiology 75 1.45
Business 60 1.45
Agriculture 167 1.41
International Business 5 1.40
Biology 139 1.38
Botany 71 1.37
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Aeronautical/Astronautical Engineering
Bacteriology/Microbiology

Accounting

Marine Science
Zoology
Biochemistry

Finance

Economics

Civil Engineering
Math and Statistics
Astronomy

Physics

Chemical Engineering
Chemistry

Computer Science
Mechanical Engineering
Electrical Engineering
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19
96
114
17
103
61
72
229
94
441
17
171
56
226
108
104
116

1.37
1.32
1.30
1.29
1.27
1.21
1.19
1.16
1.15
1.12
1.12
1.10
1.09
1.09
1.06
1.04
0.89



Table A17

DIF for “Study a Foreign Language ".

Academic Discipline Count Average

Observations
German 59 2.78
French 86 2.77
Spanish 119 2.71
Foreign Language and Literature 122 2.55
Anthropology 151 1.69
Library Science 39 1.62
History 382 1.59
Religion and Theology 153 1.56
Music 314 1.49
English and Literature 531 1.47
Political Science 262 1.30
Philosophy 193 1.24
Elementary Education 55 1.22
Educational Psychology & Counseling 69 1.22
Dramatics and Speech 169 1.22
Journalism 76 1.22
International Business 5 1.20
Geography 78 1.18
Social Work 59 1.17
Secondary Education 76 1.16
Architecture 93 1.15
Law Enforcement 8 1.13
Art 208 1.12
Zoology 103 1.11
Psychology 76 1.11
Home Economics 41 1.07
Music and Art Education 51 1.04
Marketing 108 1.02
Math and Statistics 440 1.02
Sociology 254 1.02
Physics 173 1.01
Nuclear Engineering 6 1.00
Marine Science 17 1.00
Botany 72 0.97
Nursing 179 0.97
Education Administration 83 0.96
Law 72 0.94
Astronomy 17 0.94
Chemistry 225 0.94
Agriculture 166 0.89
Physical and Health Education 130 0.88
Economics 229 0.87
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Business
Aeronautical/Astronautical Engineering
Chemical Engineering
Physiology

Biology
Bacteriology/Microbiology
Management

Accounting

Pharmacy

Special Education
Biochemistry

Computer Science
Medicine

Finance

Mechanical Engineering
Electrical Engineering
Civil Engineering

94

60
19
56
75
139
94
145
113
83
58
61
108
53
72
104
116
94

0.85
0.84
0.84
0.83
0.83
0.81
0.81
0.80
0.77
0.76
0.75
0.75
0.74
0.72
0.70
0.69
0.67
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Table A20

Academic Disciplines Comprising Various Dimensions of Holland’s Model

Realistic Artistic Enterprising
Architecture Architectural Environmental Art History
Drafting/Design Design Commercial Music
Electrical Engineering Art Communication
Electrical Engineering Technology Drama Finance
Manufacturing Engineering English History
Technology Foreign Languages Hospitality and Resort
Marine Science Journalism Management
Mechanical Music International Business
Military Science Music/Art Education Logistics/Marketing
Philosophy Logistics/Supply Chain
Speech Management
Theatre Drama Marketing Management
Music Industry
Political Science
Real Estate
Risk Management and
Insurance
Sales
Sports and Leisure
Studies
Investigative Social Conventional
Aeronautical/Astronautical African-American Studies Accounting
Engineering Consumer Science and Data Processing
Allied Health (Medical Education Library Science
Technologies) Ethnic Studies Secretarial Studies
Anthropology Exercise and Sports Science
Biology Home Economics
Business Economics Human Development and
Chemistry Learning

Civil Engineering

Computer Engineering Technology
Computer Science

Criminal Justice Studies
Economics

Geography

Geological Sciences

International Studies
Management

Management Information Systems
Mathematical Sciences

Pharmacy

Physical Sciences

Physics

Psychology

Sociology

Statistics

Integrative Studies

(Elementary Education)

Literature

Nursing

Physical Education
Teacher Education
Religion

Social Work
Special Education
Theology
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