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Abstract: The purpose of this study was to evaluate the psychometric properties of the Examinations and Assignments Scale
(EAS), a newly designed instrument intended to capture perspectives about the severity of a variety of potential misconduct
actions and behaviors, and examine evidence for construct validity. A total of 140 veterinary medical students completed the
survey in the spring of 2015. Psychometric results indicate the EAS is a psychometrically-sound instrument capable of producing
valid and reliable measures of misconduct severity. Substantive results and implications are also discussed.
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1. Introduction
Virtually all students have some intuitive sense of what
constitutes academic misconduct. This is especially true for
actions and behaviors that are particularly egregious or
severe. However, for other types of academic misconduct
perceptions often vary considerably, as the notion of what
constitutes academic misconduct is an inherently subjective
construct. Burrus, McGoldrick and Schuhmann [1] noted that
students often do not understand what misconduct is and
suggests that implicit and explicit definitions of cheating tend
to create a disparity between faculty and students. Further,
vague conceptions of academic misconduct are not
particularly helpful for college and university faculty and
administrators that are expected to uphold academic integrity
and fairly enforce academic conduct policies. Therefore, it is
necessary that faculty and administrators are able to
understand students’ perceptions of misconduct, including
both the nature and severity of a variety of potential offenses.
This information is invaluable for creating institutional
policies that clearly define academic misconduct, preserve
academic integrity and enforce compliance [2]. The purpose
of this study was to evaluate the psychometric properties of
the Examinations and Assignments Scale (EAS), a newly
designed instrument intended to capture perspectives about
the severity of a variety of potential misconduct actions and
behaviors, and examine validity evidence for construct

validity.

2. Methods
2.1. Participants
The EAS was administered to veterinary medical students
at a large public university in the United States. A census
sample approach was employed with 376 student across all
four years of the Doctor of Veterinary Medicine (DVM)
program invited to take part in the survey. Ultimately, 140
students participated yielding a response rate of 37.2%. Table
1 provides a demographic breakdown of DVM sample
participants.
Table 1. Student participants by DVM program year.
DVM Year
Class of 2015
Class of 2016
Class of 2017
Class of 2018
Gender
Male
Female

N
27
42
43
28

%
19.3
30.0
30.7
20.0

28
112

20.0%
80.0%

In an effort to investigate non-response bias, chi-squared
goodness-of-fit tests were performed. Results indicate the
sample was not significantly different from the larger student
population based on gender, χ2 (1, N = 140) = 0.01, p = .920, or
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by program year, χ2 (3, N = 140) = 3.11, p = .375.
2.2. Instrumentation and Measure
The EAS consists of 23 items intended to measure the
extent to which a variety of actions and behaviors constitute
misconduct in the context of course examinations and
assignments. A 7-point semantic differential scale (1 = Not
Misconduct to 7 = Severe Misconduct) was used to capture
participant responses. A 7-point scale was used because
measurement precision was a foremost concern. The EAS
consists of a combination of previously used items [3-5], as
well as some new items. More specifically, authors of the
aforementioned studies modified items to fit their specific
instructional environments and modified the rating scales to fit
their unique study purposes. Modifications made to the items
used in this study were also modified on the basis of
instructional environment and relevance. Several new items
were included to focus on clinical aspects of a veterinary
curriculum.
Data were collected using Qualtrics online survey software
program. The survey window to respond was open for
approximately one month. Non-responders were emailed up to
two additional reminders in an effort to improve participation
rates. Institutional Review Board (IRB) approval was granted
to conduct this study.
2.3. Rasch Measurement
Many measurement experts consider Rasch models to be
the “gold standard” approach for mental measurements as they
are the only family of measurement models that possess the
properties necessary for objective measurement [6-9].
Advantages of Rasch models and how they overcome the
limitations of traditional statistical models has been
well-documented in the psychometric literature. Readers
unfamiliar with Rasch models are encouraged to see [6, 10-11]
for further information about Rasch models, particularly in the
context of survey research.
In brief, Rasch models are psychometric models that assert
a person with a greater amount of a latent trait will always
have a higher probability of endorsing any given item than a
person with a lesser amount of the latent trait. Likewise, a
more difficult item to endorse will always have a lower
probability of endorsement than a less difficult item. Rasch
models are unidimensional measurement models that measure
a primary latent trait relative to the difficulty of a task or
assignment. In the case of survey research, the primary latent
trait measured for persons typically is an individual’s tendency
to endorse a given item. Item difficulty estimates are also
produced based on each item’s tendency to be endorsed.
Person and item measures are then placed along a common
linear continuum so the relationship between each can be
better understood. Because Rasch models are probabilistic
models, one’s likelihood of endorsing an item becomes a
logistic function of the relative distance between the person
and item measures.
We elected to use the Rasch Rating Scale Model (RRSM)
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[12] for the analysis of survey data as it is well-suited for
polytomous data. According to the RRSM, the probability of a
person n responding in category x to item i, is given by:
x

exp ∑ [ β n − (δ i + τ j )
Pxni =

j =0

m

k

∑ exp ∑ [β − (δ
k =0

j =0

i

+τ j )

, x = 0,1,..., m

0

where το = 0 so that , exp ∑ [β n − (δ i + τ j )] = 1 , βn is the
j =0

person’s position on the variable, δi is the scale value
(difficulty to endorse) estimated for each item i and τ1, τ2, . . .,
τm are the m response thresholds estimated for the m + 1
rating categories.
Winsteps [13] measurement software estimated the
parameters for the model using joint maximum likelihood
estimation (JMLE) procedures [14].

3. Results
3.1. Traditional Statistical Results
Traditional statistical results are presented in Table 2.
3.2. Psychometric Properties of the EAS
3.2.1. Dimensionality
Dimensionality was investigated by performing a
Rasch-based principal components analysis (PCA) of
standardized residual correlations. In total, 64.4% of the
Rasch dimension was explained. The largest secondary
dimension explained 4.7% of the variance and had an
Eigenvalue of 3.0, indicating a magnitude of about 3 items.
The variance explained by the items was 37.3%. This is
approximately nine times the variance explained by the
secondary dimension. Evidence suggests the EAS was
primarily unidimensional, and sufficiently unidimensional for
a Rasch measurement analysis.
3.2.2. Reliability
Rasch models provide two estimates for reliability, real and
model. “Real” reliability is the worst case reliability estimate,
and “model” reliability is the best case estimate. Reliability
estimates for the EAS were .92-.93, indicating highly
reproducible measures. Separation refers to the number of
statistically distinguishable levels within the data. The
separation value for this study was 3.72, indicating about four
levels of statistically distinguishable levels are discernible.
3.2.3. Rating Scale Effectiveness
The rating scale was evaluated to determine its adequacy
and functioning. Results indicate respondents made full use
of the scale, although fewer respondents used the lower
extreme side of the scale. The infit and outfit mean square
values for categories 1 and 2 were a bit high, but this is not
necessarily problematic as most items were expected to
receive higher ratings. Linacre [15] notes structure
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calibrations should advance in a stepwise manner. Here,
structure calibrations advance as anticipated. Finally, a visual
inspection of probability curves was performed to discern if
any categories were behaving in unexpected ways (see Figure

1). Results indicate the probability curves are sufficiently
separated from one another, suggesting that respondents were
indeed able to appropriately distinguish seven distinct levels
of ratings.

Table 2. Results of Traditional Statistical Analysis.
Item
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Copying from another student during a quiz or examination
Using unauthorized cheat sheets or other materials during a quiz or examination
Using direct quotes from other sources without giving proper reference
Asking another student for the questions and/or answers to an examination which he/she had taken and you will take in the
future
Using unauthorized test questions from a previous year, including materials found on public websites.
Posting unauthorized information about exams, assignments, quizzes, etc. on social media
Listing unread sources in the bibliography of an assignment
“Making up” sources for bibliographic citation
Working with another student on a quiz or homework assignment that was assigned as individual work.
Taking a graded quiz or examination for another student
Providing information about an exam that was intended to be confidential.
Missing class or lab due to a false excuse
Claiming to have attended class when you actually did not
Using a false excuse to postpone an exam
Removing items from a reserved reading file so that others will not have an opportunity to review them
Changing a response after a paper/exam/quiz was graded, then reporting that there had been a misgrade and requesting credit
for your altered response
Permitting another student to look at your answer sheet during a quiz or examination.
Claiming to have handed in a paper/examination when in reality you did not
Failing to prepare adequately for a group assignment or laboratory
Doing less than your fair share in a group project or a laboratory
Visiting a professor after an exam or at the end of the semester to bias his/her grading
Presenting your clinical skills book for signing without actually completing the skill
Listing false completions on your online clinical skills completion summary

Mean
6.59
6.61
5.61

SD
0.94
0.94
1.41

6.06

1.17

4.97
5.66
4.41
5.71
5.12
6.79
5.99
4.31
4.86
5.65
6.13

1.55
1.48
1.68
1.50
1.67
0.73
1.28
1.64
1.72
1.47
1.27

6.71

0.79

6.44
6.44
3.25
3.73
4.54
5.05
5.35

1.03
0.94
1.63
1.66
2.01
1.70
1.60

Table 3. Rating Scale Diagnostics.
Rating Category
Not Misconduct
(2)
(3)
(4)
(5)
(6)
(7) Severe Misconduct

n
92
142
189
328
475
648
1202

%
3
5
6
11
15
21
39

Infit MnSq
1.51
1.31
0.94
0.95
0 .91
0.92
1.16

Figure 1. Probability Curve of Rating Scale Categories.

Outfit MnSq
1.78
1.63
0.92
0.91
0.77
0.68
1.09

Structure Calibration
NONE
-1.26
-0.68
-0.50
0.18
0.86
1.40

Category Measure
-2.68
-1.36
-0.63
-0.06
0.56
1.41
2.81

3.2.4. Item Measure Quality
Item measure quality was investigated by a number of
indicators and procedures. Item difficulty measures exhibited
considerable variation (Range = -2.24 to 1.95 logits) and the
standard error for each item measure was quite small (M
= .10, SD = .04). This indicates a good spread of item
difficulty estimates that are relatively stable. Infit and outfit
mean square statistics indicate the extent to which each item
fit the model’s expectation. Wright and Linacre [16]
suggested reasonable values should range between .60 and
1.40 to ensure noise-free calibrations. Here, no items fell
below this suggested range, but four items exhibit somewhat
inflated fit statistics. According to Wright and Linacre, items
that “overfit” are typically overly predictable, but do not
degrade measurement quality. Items exceeding values of 2.0,
however, do introduce noise that may distort measurements.
Typically, outfit statistics are more concerning than infit
statistics because these estimates reflect values at the extreme
ends of the response vector [11]. Given these guidelines, it
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appears that only item #21 may potentially exhibit noise and
should be regarded as a candidate for removal. Point-measure
correlations indicate the extent to which the items
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discriminate. All estimates are positive, suggesting the items
discriminate well. A full breakdown of item indicators are
presented in table 4.

Table 4. Item Quality Indicators.
Item
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23

Difficulty Measure
-1.40
-1.49
0.10
-.38
0.70
0.06
1.12
0.00
0.58
-2.24
-.30
1.22
0.79
0.09
-0.55
-1.77
-1.01
-1.02
1.95
1.60
1.02
0.58
0.35

Error
.15
.15
.09
.10
.08
.09
.07
.09
.08
.21
.10
.07
.08
.09
.10
.17
.12
.12
.08
.07
.07
.08
.08

Infit Mnsq
1.14
1.41
1.12
0.79
0.69
0.87
0.94
1.20
1.29
1.32
0.84
0.68
1.15
0.95
1.81
1.09
1.08
0.97
0.93
0.97
2.07
1.05
1.09

3.2.5. Person Measure Quality
Person measure quality was investigated by examining
participant measure range, size of standard errors, and fit
statistics. Person measures exhibited considerable variation
(Range = -.75 to 4.37 logits) and the standard error for each
person measure was quite small (M = .24, SD = .07). Of the
140 participants, 6 (about 4% of the overall data set) severely
overfit the RRSM and were removed from the analysis.
3.2.6. Construct Hierarchy
In psychometrics, a construct is thought of as a hierarchy in
which the items rank-order themselves onto a ruler. One of the
most powerful features of Rasch output is the construct map
(see Figure 2). For a detailed overview of the construct map
and how to interpret readers are encouraged to see Royal [11].
In brief, the map contains two sides with persons on the left
and items on the right. For this particular map, items appearing
at the top are considered the most severe forms of academic
misconduct, whereas those at the bottom are considered the
least severe forms of academic misconduct. Respondents rated
item #10, Taking a graded quiz or examination for another
student, as the most severe form of misconduct and item #19,
Failing to prepare adequately for a group assignment or
laboratory, as the least severe form of misconduct.
In an effort to investigate invariance, a Differential Item
Functioning (DIF) procedure was performed to determine if the
construct was stable across student subpopulations, particularly
gender and class year. More specifically, measures for various
student subgroups on each item were calculated and the
differences were contrasted using the iterative-logit

Outfit Mnsq
0.66
0.86
1.28
0.75
0.74
0.75
0.93
1.05
1.62
0.70
0.72
0.65
1.18
0.82
1.56
0.63
0.88
0.81
0.97
0.94
1.99
0.97
0.96

Pt. Measure Correlation
.54
.47
.55
.67
.75
.71
.72
.62
.61
.40
.68
.78
.69
.71
.37
.46
.55
.52
.73
.72
.56
.71
.69

(Rasch-Welch) method described in Linacre [17]. Because
multiple comparisons were made among the 23 items, a
Bonferroni adjustment was made to combat family-wise. As
such, the p-value originally set at 0.05 was reduced to 0.002.
No evidence of DIF was discernible across gender or class year.

Figure 2. Construct Hierarchy.
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4. Discussion
4.1. Psychometric Properties of the EAS
According to Messick [18], construct validity is the
integration of any evidence that impacts the interpretation or
meaning of a score. Messick described six aspects of validity:
content, substantive, structural, generalizability, external and
consequential. Because most measurement scholars have
adopted Messick’s framework for evaluating construct
validity evidence, we will use his framework to evaluate the
construct validity of the EAS.
A Rasch-based PCA of standardized residual correlations
provided evidence of unidimensionality. This evidence
supports the substantive aspect of validity. Reliability
estimates between .92 and .93 indicate measures are highly
reproducible, thus speaking to the generalizability aspect of
validity. Evidence suggests the rating scale was appropriate
and functioned appropriately given the sample of respondents.
This evidence supports the structural aspect of validity and
what Lopez [19] calls communicative validity. Items were
evidenced to be psychometrically sound, with only one item
potentially over-fitting the Rasch model’s expectations. This
evidence speaks to the content aspect of validity. When
investigating differential item functioning (DIF), no items
exhibited differential functioning across gender and class
year subpopulations. This speaks to the systematic validity of
the measures, and provides additional support for the
generalizability aspect of validity. Because there is currently
no extant literature on the perceived severity of cheating
behaviors in veterinary medicine we have no basis to
compare findings across studies. Therefore, we present no
evidence to support the external aspect of validity. Finally,
because the measures produced from the EAS have no
potential repercussions for students we present no evidence
of the consequential aspect of validity [20]. Collectively,
validity evidence suggests there is an abundance of evidence
to support the construct validity of the EAS.
4.2. Discussion of Substantive Findings
Generally speaking, students responded to the EAS in a
manner mostly consistent with theoretical expectations. Items
that were more overt and egregious, such as items about
copying from other students, using unauthorized materials,
changing an answer and declaring a misgrade after a score
result had been rendered, were all rated as quite severe forms
of misconduct. Not surprisingly, items pertaining to effort
and preparation for group projects and labs were rated among
the least severe forms of misconduct.
A number of useful psychological frameworks are
available to help synthesize the findings. Bunn, Caudill and
Gropper [21] suggest student cheating can be broken down
into two distinct categories: planned cheating and panic
cheating. Planned cheating involves deliberate actions and
preparation, whereas panic cheating is unplanned and
spontaneous. Bunn et al.’s research revealed that panic
cheating is far more prevalent than planned cheating [22].

A number of researchers have discussed the notion of
individuals using neutralization techniques to justify their
actions and behaviors [23-24]. Sykes and Matza proposed
five neutralization techniques, which include: Denial of
responsibility (e.g., acts due to outside forces beyond one’s
control), denial of injury (e.g., actions do not hurt anyone),
denial of the victim (e.g., the victim was deserving of the
consequences), condemnation of the condemners (e.g., lack
of respect for those who might condemn their actions) and
appeal to higher loyalties (e.g., maintaining loyalty to a group
as opposed to larger society). It seems certain students who
appeal to higher loyalties may be likely to commit the most
severe forms of misconduct, as making a sacrifice for a
friend, peer, etc. may be perceived as more important than a
demand from the institution that integrity be upheld. Some
students are also likely to justify their actions and behaviors
by convincing themselves that misconduct is a victimless
crime, while others may perceive misconduct as a retaliatory
measure against faculty whom they deem to be too difficult,
or not particularly likeable.
Social norms theory suggests people behave in a manner
consistent of their peers, but when the frequency of an action
or behavior is overestimated it can result in an increase in
students’ behavior [25]. If students perceive academic
misconduct to be an everyday part of the student culture it is
likely instances of misconduct will increase simply due to
these perceptions [26].
In developing strong institutional academic conduct
policies, it is critical to consider students’ actions and
motives from some of the aforementioned frameworks. For
example, how can one better regulate misconduct that occurs
as a result of careful planning versus misconduct that occurs
spontaneously? Knowing that some students may apply
situational ethics or some variety of neutralization techniques
to justify their actions or behaviors, how can we create
policies that safeguard against these actions? Knowing that
colleges and universities consist of many groups, each with
their own unique social norms, how can we create effective
one-size-fits-all academic conduct policies that cover a
variety of contingencies? Some of the questions may be
answered by investigating the literature on cheating,
detection and prevention. However, questions pertaining to
policy development and enforcement may be more difficult
to answer as research often reveals inconsistent findings
about the effectiveness of various policies [27].
4.3. Implications
We believe this research has both methodological and
practical implications for faculty and researchers across an
array of academic disciplines. With regard to methodological
implications, this study provides a thorough psychometric
validation using a state-of-the-art measurement model that
many measurement experts consider to be the “gold
standard” approach to such studies. The use of Messick’s
framework to evaluate validity evidence and make a
collective judgment about construct validity is something that
other researchers may find useful when attempting to discern
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validity.
Practically speaking, this research provides a useful tool
for others to measure the extent to which students perceive a
variety of potential academic offenses as misconduct. Having
insights about what exactly students perceive to be
misconduct is critical, as conflicting views with faculty and
college/university administration may potentially result in an
unhealthy academic environment that is frustrating for all
parties. Further, understanding students’ perceptions of
academic misconduct offenses is critical for informing and
developing equitable classroom and institutional policies.
More specifically, knowing what specific actions and
behaviors students consider to be severe (or not) forms of
academic misconduct can help institutions develop sound
policies that are used to preserve academic integrity, enforce
compliance, and do so in a defensible manner [27].
4.4. Limitations and Future Research
As with most surveys, one potential limitation of this
research was the self-reported nature of data collection.
Another potential limitation was that approximately 10%
fewer students from the 1st year and 4th year classes
completed the survey than 2nd and 3rd year students. First and
fourth-year students encounter very different experiences in
veterinary education, as 4th year students are typically
gaining hands-on experience on clinical rotations whereas 1st
year students are still adjusting to a professional program.
Future research might investigate the extent to which
students nearing completion of their studies share or differ in
their perspectives about misconduct from other students at
different stages in the pipeline. As students tend to become
more immersed in professional norms do they tend to exhibit
more harsh or more lenient perspectives on academic
misconduct? Future research might also compare students’
perceptions across an array of related disciplines (e.g.,
professional health programs, arts & humanities, social
sciences, etc.).
4.5. Conclusions
Obtaining clear measures of what exactly constitutes
academic misconduct is critically important for college and
university faculty and administrators. Given the diverse
generational, cultural and societal differences at play in any
institution it is important that faculty routinely monitor
perceptions of misconduct and continually update academic
conduct policies accordingly to ensure fairness and equity for
all. In order to guide the development of such policies, it is
necessary to have empirical data so as to make the policy
more defensible. In the present study, we evaluated the
psychometric properties of the EAS and judged it to be a
psychometrically-sound instrument capable of helping
inform such policy decisions as there was an abundance of
evidence to support construct validity. We encourage others
to adopt the EAS and conduct academic misconduct surveys
at their respective institutions as well.
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