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ABSTRACT KEYWORDS
The linguistic complexity of many text-based tests can Animated videos;
be a source of construct-irrelevant variance, as test-tak- assessment; construct-
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ers' performance may be affected by factors that are
beyond the focus of the assessment itself, such as
reading comprehension skills. This experimental study
examined the extent to which the use of animated
videos, as opposed to written text, could (i) reduce
construct-irrelevant variance attributed to language
and reading skills and (i) impact test-takers’ reactions
to a situational judgment test. The results indicated
that the variance attributed to construct-irrelevant fac-
tors was lower by 9.5% in the animated version of the
test. In addition, those who took the animated test
perceived it to be more valid, fair, and enjoyable, than
those who took the text-based test. They also rated
the language used as less difficult to understand. The
implications of these findings are discussed.

Introduction

The majority of tests in use today rely heavily on static text. In most instan-
ces, text is still the principal mode of presenting the stimuli and responses
for both selection (e.g., multiple-choice) and constructed-response test items.
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For example, Christian et al. (2010), in their meta-analysis, found that most
situational judgment tests (SJTs)' do not use any kind of multimedia and
that they tend to be exclusively based on written descriptions. Despite the
ubiquity of text, it is not difficult to list some of the critical limitations
inherent in text-based assessments (Popp et al., 2016).

Tests that rely heavily on written text require test-takers to have com-
petencies, such as verbal, reading comprehension, and interpretation
skills, that are often irrelevant to the construct that the test purports to
capture (Popp et al,, 2016). Therefore, the extensive use of text in assess-
ments that do not measure language skills is problematic, especially for
tests that are administered to test-takers with varying levels of reading
comprehension or poor proficiency in the language of the test (Kan et al.,
2018). Indeed, research has demonstrated that the amount and complexity
of written text in tests can negatively impact the performance of certain
groups of test-takers (Abedi, 2004, 2006). According to Abedi (2010), lin-
guistic complexity may be a source of construct-irrelevant variance® for
some test-takers, in that their performance can be negatively affected by a
factor that is beyond the focus of the assessment they are taking. This is
an issue that, according to the latest Standards for Educational and
Psychological Testing, constitutes a significant threat to validity (American
Educational Research Association (AERA) et al., 2014).

These issues linked to the extensive use of text in assessment are exa-
cerbated when it comes to the measurement of more sophisticated or
higher-order skills. As argued by Scully (2017), assessment of skills that
go beyond the simple recall of knowledge usually involves test items that
provide test-takers with complicated stimuli. This typically requires the
use of longer, more complex pieces of text with difficult vocabulary and
sentence structure (e.g., SJT's).

The potential of video technology in reducing
construct-irrelevant variance

The technological developments of the last decades have significantly
influenced assessment, improving test development, administration, and
scoring (Norcini et al., 2013; O’Leary et al., 2018). Through the use of
technology, assessments can increase both the quantity and quality of the

'SJTs are assessments that provide test-takers with descriptions of challenging real-life situations (in
the form of vignettes), followed by a number of possible alternative ways to deal with them
(Motowidlo et al., 1990). Respondents are usually required to select the most appropriate response
option or rate the suitability of the provided options.

2Construct-irrelevant variance can be described as measuring phenomena that are not included in
the definition of the construct of interest. It occurs when an instrument ends up measuring more
than just the construct it is supposed to measure and it is one of the biggest threats to validity
(Thompson, 2018).
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information that test-takers are presented with (Fetzer & Tuzinski, 2013).
As argued by Boyce et al. (2013), video representations seem to be an
efficient way of reducing test dependency on text, which, as outlined
above, is likely to eliminate a major source of construct-irrelevant vari-
ance and the associated adverse impact on certain groups of test-takers.

Indeed, there have been attempts to incorporate video technologies in
tests to replace some or most of their written text, mostly in the context
of SJTs, where videos are often used as an alternative to text-based
vignettes. Early attempts to replace written passages in SJTs took the
form of acted videos, with human actors performing a scenario (e.g.,
Chan & Schmitt, 1997), while lately, some researchers, such as Bruk-Lee
et al. (2016), have begun considering the potential of animated videos
because of their attractiveness and the ease with which they can
be modified.

A small number of studies have compared construct validity evidence
from video-based and text-based tests, particularly with regards to the
reading demands of the tests. Most of them used video-based techniques
in the form of acted videos, while the use of animated videos has been
much rarer. Chan and Schmitt (1997) were among the first scholars to
explore the benefits that acted videos can bring to assessment in terms of
reducing construct-irrelevant variance in test-takers’ performance. Their
findings indicated that ethnic group differences were smaller in the
video-based SJT (d=0.21) compared to the text-based SJT (d=0.95).
Additionally, the study showed that there was a statistically significant
correlation between students’ test performance and their reading compre-
hension ability in the text-based but not in the video-based version of the
SJT. The findings of Chan and Schmitt’s (1997) study suggest that multi-
media and, more specifically, video-based tests can actually eliminate the
adverse impact that reading comprehension may have on assessment out-
comes, improving the validity of the inferences from the test scores.
However, it should be noted that the potential benefits of acted videos
have not been replicated in other studies. For example, a more recent
study conducted by MacCann et al. (2016) failed to find empirical sup-
port for the benefits of acted-video SJTs over their equivalent text-
based versions.

Dancy and Beichner (2006) were among the first researchers to exam-
ine the problem of construct-irrelevant variance using animation technol-
ogy. The aim of their research was to compare a static (i.e., using pictures
and descriptions of motion) to an animated version of the same science
test. The results indicated that, although performance on the static ver-
sion of the science test was significantly correlated to performance on a
verbal skills test (r = .22), this was not the case for the animated version
of the test. Moreover, interviews with participant students confirmed that
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the static versions of the questions were more likely to be misread; while
even when students managed to read the static questions correctly, they
often reported misunderstanding them (Dancy & Beichner, 2006).

One of the most relevant works in the field was undertaken by Bardach
et al. (2020) in the context of a study investigating ethnic bias. The authors
compared three different forms of the same SJT (i. text-based, ii. animated
videos accompanied by written descriptions of the scenario, and iii. ani-
mated videos without text). The results provided evidence of bias for all
three conditions, with members of the majority groups significantly outper-
forming the minority groups. The main finding of the study was that the
use of animations, either instead of or in addition to written text, failed to
reduce the adverse impact on minority groups.

Supplementing the limited research in the field, two different theories
were considered when developing this study, namely cognitive load theory
and additive theory. According to cognitive load theory, the simultaneous
presentation of multiple information elements (e.g., written text, visual
images, and audio) can place excessive demands on perceivers’ working
memories, which, in turn, may affect their ability to comprehend the pro-
vided material (Sweller et al, 2011). This theory, although formulated in
the field of learning, may also apply to the field of assessment, where ani-
mations can be used to present complex scenarios that test-takers must fully
understand in order to answer the question. However, the discussion
around the demands that multimedia can put on test-takers does not neces-
sarily suggest that the presentation of information using multiple media
should be avoided, but rather that it should be done carefully to ensure the
main messages that the video aims to convey can still be easily understood.

In contrast to cognitive load theory, additive theory postulates that
accuracy accumulates as a linear function of available information
(Archer & Akert, 1980). This implies that video representations of a situ-
ation are expected to be more authentic than written text transcripts. It
should be noted, that both theories are plausible, as the impact that ani-
mations may have on the perceivers heavily depends on the exact nature
of the animations, how they are developed, and how well the multiple
pieces of information are integrated. This may partially explain the mixed
nature of the results emerging from the existing research literature.

The impact of acted and animated videos on test-takers’
reactions to the test

Much of the discourse around assessment and alternative testing formats
has focused on the valid and fair measurement of individuals’ knowledge
and skills. However, it is also important to know what test-takers think
about the quality of the tests they take. As Chan and Schmitt (2004)



INTERNATIONAL JOURNAL OF TESTING . 61

argued, the examination of test-takers’ perceptions of testing situations
allows the subsequent investigation of the influence that these kinds of
reactions may have on test-takers’ behavior during and after the assess-
ment process, such as performance on the test and attitudes toward the
body organizing the assessment.

A key concept in the area of test-takers’ perceptions is face validity,
which is defined as the extent to which a measurement tool appears effect-
ive and relevant in terms of its stated aim (Gravetter & Forzano, 2012). It
should be noted that face validity does not constitute a type of validity evi-
dence, and alone is not an acceptable substitute for other forms of validity
evidence. That said, it has been argued that the concept is still important
because examinees who believe that they are being assessed on characteris-
tics relevant to the purpose of the test are more likely to place credence on
it and try their best (Chan et al., 1997; Scott & Mead, 2011).

Following a review of the research literature on various employee
selection assessments, Chan and Schmitt (2004) highlighted the positive
impact that technology, including the use of acted videos, can have on
improving test-takers’ reactions to a test. For example, Chan and Schmitt
(1997) showed that the acted-video version of a test was associated with
higher face validity than the text-based one (d=0.50). Similarly, in their
study, Richman-Hirsch et al. (2000) found that the participants who were
assigned to take the acted-video version of a test perceived it as more
content valid (d =0.52), more predictively valid (d =0.34), and more job-
relevant (an indicator of face validity, d=0.29) than those who took the
text-based version of the test (administered via either paper-and-pencil or
computer). In addition, these researchers provided evidence to support
the argument that video-based tests can improve the extent to which test-
takers enjoy the test they complete. However, it has to be acknowledged
that the research on these topics is not conclusive and alternative findings
exist in the literature. For example, in Lievens and Sackett’s (2006) study,
analysis of the responses coming from more than 3,000 students who
took the medical admission exams in Belgium revealed no statistically sig-
nificant differences in the levels of face validity between the video- and
the text-based versions of the same test.

A study by Kanning et al. (2006) attempted to create a video-based
assessment, where both the stems and the response options of the items
were presented with the use of acted videos. The results supported the
main findings of previous research; the text-based items were perceived
to have lower levels of job-relatedness compared to the equivalent video-
based items. However, there were no statistically significant differences in
test-takers” perceptions between the acted-video SJTs with and without
video-recorded response options.
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In the last decade, a small number of research studies specifically
investigating the use of animations in testing have been conducted. In a
seminal study by Bruk-Lee et al. (2016), test-takers were presented with
either an animated or a text-based version of the same SJT. Participants’
responses to the survey questions following the assessment showed that
the animated SJT was perceived as more job-relevant than the text-based
version of the test. It should be mentioned, though, that the effect size of
the difference between the two formats was particularly small (d=0.08).
Additionally, no statistically significant differences were found in test-
takers’ perceptions of opportunity to perform, an indicator of perceived
fairness, between the animated and the text-based test.

Similar conclusions were reached by Bardach et al. (2020), who com-
pared test-takers’ reactions to three versions of an SJT. The results of
their study did not indicate higher perceived fairness or job-relatedness
for participants who took either of the two animated versions of the SJT
compared to those who completed the text-based test. Similarly, no
significant differences across the three formats were found in terms of
test-takers’ effort and test anxiety. Statistically significant differences in
test-takers’ reactions were found only in terms of their engagement with
the assessment, with those taking either of the two animated versions
of the SJT reporting higher levels of engagement than those who completed
the text-based version. No significant differences in engagement were found
between the two animated formats (with and without written text).

The current study

On the whole, the research literature exploring alternatives to text-based
tests is quite limited, providing mixed results. Of the few studies that
examined the use of videos (acted or animated) as an alternative to writ-
ten text, some have provided promising results in terms of (i) reducing
construct-irrelevant variance attributed to language and reading skills and
(ii) improving test-takers’ perceptions of the test.

The majority of the studies exploring video-based assessments have used
SJTs involving human actors in recorded videos, while research on ani-
mated scenarios is much scarcer. Animated videos represent a distinct and
relatively unexplored option that may have significant advantages over acted
videos. In contrast to acted videos, animations can be changed and modi-
fied relatively easily. Thereby, it is possible to address mistakes at any point,
keep the instruments up-to-date over time, and make adjustments to use
the scenarios across different contexts, something that is not as easily
achieved when human actors are involved. Despite the advantages of ani-
mations, their potential in assessment has not been fully explored.
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The study described in this paper is one of the first investigations of
what animations can contribute over and above written text in assess-
ments, via comparing a text-based and an animated-video version of the
same test. Two research questions guided the study, as follows:

Research Question 1: What impact does the use of animated videos
have on construct-irrelevant variance attributed to language profi-
ciency and reading comprehension ability?

Research Question 2: What impact does the use of animated videos
have on test-takers’ reactions to the test?

Methods
Design and participants

To explore the benefits of using animated videos in assessment, an
experimental design was implemented. Participants were randomly
assigned to take either an animated or a text-based version of an SJT
designed to measure practical knowledge in the teaching profession; both
versions of the test were in English. These two groups formed the experi-
mental and the control groups, respectively. The sample of this study
consisted of pre-service primary school teachers. Specifically, 129 third-
year Bachelor of Education students from two universities in Ireland and
Greece voluntarily participated in the study. This sample was deemed
appropriate, as students at this stage of their studies have some practical
experience in teaching due to their school placements, enabling them to
effectively engage with the practical knowledge test.” The inclusion of stu-
dents from Greece in the study ensured adequate numbers of non-native
English speakers leading to a higher variation in participants’ proficiency
and reading comprehension in English. In total, 51 native English speak-
ers from Ireland (84% females) and 78 non-native English speakers from
Greece (85% females) took part in the study.

This was a low-risk research project and ethical approval was obtained
prior to administration.

Measures and variables

The practical knowledge SJT
An adapted version of an SJT measuring teachers’ practical knowledge
was selected as the “vehicle” for examining the effectiveness of

*The fourth-year cohort was not available at the time of data collection due to students’ final
school placements.
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the animations.* The scenarios (i.e., vignettes) and response options in
the original version of this SJT were developed by Stemler et al.
(2006), based on Sternberg’s (1999) theory of successful intelligence.
The test measures teachers’ knowledge of how to deal with challenging
social situations involving students, parents, principals or other teach-
ers. The skills assessed are tacit in nature, meaning that they are
not an outcome of formal training and learning, rather they are
acquired through experience (Stemler & Sternberg, 2006; Sternberg &
Grigorenko, 2001).

The SJT used in this study provided test-takers with 15 scenarios, and
each scenario was accompanied by seven different ways of dealing with
the provided situation, representing seven different strategies; comply,
consult, confer, avoid, delegate, legislate, and retaliate. For each scenario,
participants were asked to rate the extent to which they agreed or dis-
agreed with each of the seven practice statements, using a 5-point Likert
scale. The language used in the SJT was as simple as possible to keep the
reading demands to a minimum. Figure 1 presents a text-based sample
scenario and its corresponding practice statements. Each practice state-
ment was treated as an individual test item, thus, the assessment con-
sisted of 105 items (i.e., 15 scenarios with seven practice statements each).
The 15 selected scenarios were adapted to suit the cultural context of the
study. Both native and non-native English speakers took the test
in English.

For the purposes of the study, a parallel, animated version of the
text-based practical knowledge SJT was developed. In the animated
SJT, text-based scenarios were replaced by animated videos, while the
practice statements retained their text-based format but were accompa-
nied by audio. Every effort was made to ensure that the animated vid-
eos provided high fidelity without creating substantial extraneous
cognitive load. Figure 2 presents a sample scene from the animated
version of the test.

It should be appreciated that the extent to which each of the practice
statements in this SJT can be considered “correct” or “incorrect” is not
necessarily universal. This reflects a recurrent theme associated with the
assessment of complex, non-cognitive skills, and it presents challenges for
the scoring of such assessments (Bergman et al.,, 2006). For the purposes
of this study, an “expert judgment approach” to scoring was adopted,

“The practical knowledge SJT was used in this study merely as a tool for facilitating the examination
of the research problem, which relates to the potential advantages of animated over text-based
descriptions in testing. This study should not be seen as an attempt to examine this research
problem in a particular domain (e.g., education). Rather, it attempts to provide information that
could prove useful in a broad range of fields.
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Scenario:

Patricia is one of Ms. Robinson’s pupils and she is often disruptive in class. Patricia talks to her
friends while Ms. Robinson is trying to teach, and when she asks her to be quiet, she often responds
negatively. Ms. Robinson decides to phone Patricia’s parents to talk to them about this issue. When
she explains the situation, Patricia’s father becomes very irritated, saying that he thinks Ms. Robinson
is mistaken. He tells Ms. Robinson that at home Patricia is polite and friendly and he does not believe
that she would be disruptive in class. Furthermore, he questions Ms. Robinson’s competence to make
a judgment about his daughter’s behavior.

‘What should Ms. Robinson do?

Rate the extent to which you agree or disagree with each of the following statements.

1 2 3 4 5
Strongly Disagree Neutral Agree Strongly
Disagree Agree

Ms. Robinson should...

1. tell Patricia’s father that if he does not accept her professional judgment, she is going to end
the call.

accept that she will not receive much support from Patricia’s father and that there is not a lot
she can do.

highlight the class rules and make clear what the consequences of disruptive behavior will be.
let the father explain his view and when he has finished, try to find some points they agree on.
suggest a meeting with the father, Patricia, and the principal to find a solution.

ask the father to meet in person so they can talk about the topic in a calm and polite way.

end the conversation and ask the principal to deal with the situation.

L

S oY (v

Figure 1. Sample SJT scenario and practice statements. Adapted from ‘The socially
skilled teacher and the development of tacit knowledge”, by Elliott, J. G., Stemler, S. E,,
Sternberg, R. J, Grigorenko, E. L, & Hoffman, N, 2011, British Educational Research
Journal, 37(1), p. 93. © 2011. Julian G. Elliott, Steven E. Stemler, Robert Sternberg, Elena
Grigorenko, and Newman Hoffman. All Rights Reserved. Reproduced with permission.

whereby the SJT was administered to a sample of experienced® primary
school teachers (n =36 from Greece and n =38 from Ireland).

Based on these teachers’ responses, each practice statement was classi-
fied as Good, Bad or Neutral, and these classifications were then used as
a reference point against which items were scored. Test-takers’ overall
performance on the SJT was, thus, comprised of their ability to (i) opt for
the Good practices and (ii) avoid the Bad practices in dealing with the
provided challenging social situations portrayed in the scenario (see
Elliott et al., 2011 for more details).

Furthermore, to remove any concerns surrounding potential cultural
differences, only those items for which there was no statistically signifi-
cant difference between Greek and Irish experts’ ratings (n=48) were

SAccording to Darling-Hammond (2000), the benefits of experience for teachers appear at a level of
about five years. Therefore, only primary teachers with five or more years of experience were invited
to complete the SJT. The same experience criteria were used by Elliott et al. (2011) to inform the
scoring of the original practical knowledge test in the US.
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Figure 2. Sample scene from the animated version of a scenario.

taken into account for the scoring of the instrument. Total scores in the
scale could range from 16 to 80. The scale had a Cronbach’s o reliability
of .74, which is considered acceptable (L. Cohen et al., 2011).

Test-takers’ reactions to the test

Following the completion of the SJT, participants completed a short ques-
tionnaire about their perceptions of and invested effort in the SJT they
had taken. Most items were adapted from Bauer et al. (2001), Eklof
(2010), Macan et al. (1994), and Smither et al. (1993), and factor analytic
procedures were applied to develop the relevant scale indices. The present
study adopted a more holistic approach to face validity than much of the
existing literature. Rather than focusing exclusively on the relevance of
test content, face validity, in this paper, was conceptualized as test-takers’
perceptions related to the validity and fairness of a test, namely, the
extent to which test-takers considered the SJT to be closely related to
one’s ability to deal with challenging social situations that may be
encountered in the teaching profession, predictive of a teacher’s behavior
in the classroom, and a fair indicator of teachers’ practical knowledge.
The face validity index consisted of nine items (e.g., “A person who can
successfully tackle challenging social situations would do well on this
assessment”), o = .63. The enjoyment index consisted of three items (e.g.,
“I enjoyed taking this assessment”), o= 0.72. Finally, the invested effort
index consisted of five items (e.g., “I gave my best effort on this asses-
sment”), o = .77. The final indices were computed by taking test-takers’



INTERNATIONAL JOURNAL OF TESTING . 67

means on the relevant items; total scores for each index could range from
one to five.

Participants were also asked to rate the difficulty of the language used
in the SJT (“I found the language used in the assessment difficult to
understand”). This question was expected to provide some information
regarding the reading demands of the test for this particular sample.

All items in the questionnaire were rated on a 5-point scale, ranging
from “strongly disagree” to “strongly agree”. Participants were expected
to better express their opinion about the test experience in their mother
tongue and, therefore, the post-test survey was translated into Greek for
the non-native English speakers.

Level of proficiency in English

Prior to taking the test, non-native English speakers were asked to report
their level of proficiency in English, according to the Common European
Framework of Reference for Languages, selecting from a range of catego-
ries (i.e., lower than B2, B2, Cl, and C2). The Common European
Framework of Reference for Languages is an international standard for
describing language proficiency.® All native English speakers were
assumed proficient in English.

Reading comprehension

A set of retired items of the Graduate Record Examinations (GRE) general
test, developed by the Educational Testing Service (ETS), was used to meas-
ure participants’ reading comprehension ability in English. The test con-
sisted of three passages of text with 11 items in total; total scores in the
scale could range from 0 to 11. It should be acknowledged that the internal
consistency of the reading comprehension scale was low (o = .52), some-
thing that may be attributed to the relatively small number of items.

Ethical considerations

Ethical approval for this project was obtained from Dublin City
University’s Research Ethics Committee (DCUREC/2017/206). All ethical
guidelines were followed throughout the study and participants were pro-
vided with a plain language statement and an informed consent form to
sign prior to data gathering.

®In this study, the Common European Framework of Reference for Languages was used because
Greek people receive English language certifications within this framework and would, therefore, be
familiar with it.
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Table 1. Performance on the English reading comprehension test.

N Minimum Maximum M sSD

Overall 129 0.00 9.00 3.84 2.01
Subgroups

Advanced English speakers 79 0.00 9.00 4.53 1.92

Non-advanced English speakers 50 0.00 7.00 2.74 1.63
Results

English proficiency, reading comprehension, and performance on the
practical knowledge SJT

More than half of non-native English speakers (56.4%) categorized them-
selves as independent users of English at level B2, while about one third
of them, in total, reported that they were advanced (5.1%) or proficient
(30.8%) users of English (levels C1 and C2, respectively). A small number
of pre-service teachers (7.7%) reported that their proficiency in English
was below level B2. To facilitate analysis, English proficiency was eventu-
ally collapsed into two levels, with those reporting a level of B2 or below
categorized as “non-advanced” and those reporting a level of C1 or above
categorized, along with native English speakers, as “advanced”. In the
experimental group (i.e., animated SJT), 59.1% of participants belonged to
the advanced English group, while this percentage was 63.5% for the con-
trol group (i.e., text-based SJT).

Table 1 summarizes participants’ performance on the reading compre-
hension test. Overall, participants performed relatively poorly on the
reading comprehension test. As expected, advanced English speakers per-
formed significantly better than non-advanced speakers; #(127) = —5.469,
p < .001, d=10L.

As Table 2 shows, overall, pre-service teachers performed well on the
practical knowledge SJT, scoring at the upper end of the scale.
Participants who completed the animated SJT performed significantly bet-
ter than those who took the text-based version of the test; #(127) = 2, p
= .048, d=0.35. Of course, this finding alone does not necessarily indi-
cate that the use of animations enhanced the quality and validity of the
inferences from test-takers’ performance. To explore these aspects in
more depth, the following research questions were addressed.

The impact of animated videos on construct-irrelevant variance
attributed to language proficiency and reading comprehension ability

The first research question sought to investigate the extent to which the
use of animated videos reduced the potential adverse impact of a number
of construct-irrelevant factors on participants’ SJT scores. More
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Table 2. Performance on the practical knowledge SJT.

N Minimum Maximum M D

Overall 129 46.00 77.00 65.64 6.02
Treatment groups

Animated SJT 66 49.00 77.00 66.67 5.41

Text-based SJT 63 46.00 76.00 64.57 6.47

specifically, two construct-irrelevant factors were examined: (i) proficiency
in English and (ii) reading comprehension in English, which was the lan-
guage of the test. As a first step, the relationship between each one of
these factors and SJT performance was examined, separately for those
who took the animated and those who took the text-based version of the
test. Then, the amount of variance (R?) in SJT scores that was attributed
to these two construct-irrelevant factors in the animated test was com-
pared to the corresponding explained variance in the text-based version
of the test, to examine the extent to which the use of animated videos led
to a decrease in construct-irrelevant variance.

In terms of test-takers’ proficiency in English, advanced English speak-
ers performed statistically significantly better than non-advanced speakers,
both in the text-based and the animated SJT; text-based SJT: t(61) =
—4751, p < 001, d=1.19, animated SJT: #(64) = —4.830, p < .001,
d=1.177 As shown in Table 3, though, the average performance gap
between advanced and non-advanced English speakers was slightly
smaller in the animated compared to the text-based SJT.

Participants’ performance on the reading comprehension test was also
statistically significantly correlated to their performance on the SJT:
r(129) = .482, p < .001. Specifically, teachers with stronger reading
comprehension skills tended to perform better both in the case of the
text-based and the animated test; text-based SJT: r(63) = .499, p < .001,
animated SJT: r(66) = .469, p < .001.

In order to more thoroughly examine the extent to which the use of
animations may reduce the overall construct-irrelevant variance attributed
to language and reading skills, both construct-irrelevant factors (ie.,
English proficiency and reading comprehension skills) were included in
two regression models, one for the animated and one for the text-based
version of the test.® Multiple regression analysis indicated that the con-
struct-irrelevant factors accounted for a large proportion of variance in
participants’ SJT scores. As Table 4 shows, English proficiency and read-
ing comprehension were statistically significant predictors of pre-service

"The assumption of homogeneity of variance was met in both cases; text-based test: F(1, 61) =
2.779, p = .101, animated test: F(1, 64) = 3.979, p=0.050.

8The assumptions of linearity, homoscedasticity, multivariate normality and absence of
multicollinearity were all met.
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Table 3. Performance on the SJT, by English proficiency.

N Minimum Maximum M D

Animated SJT Advanced speakers 39 59.00 77.00 68.97 3.94
Non-advanced speakers 27 49.00 71.00 63.33 5.55

Text-based SJT Advanced speakers 40 57.00 76.00 67.10 4.81
Non-advanced speakers 23 46.00 72.00 60.17 6.71

Table 4. Regression models with construct-irrelevant factors.

Predictors B SEB Ji R?
Text-based SJT .368%*
English proficiency (Advanced) 5.047% 1.499 0.379
Reading comprehension 1.045%* 0.342 0.344
Animated SJT .333%*
English proficiency (Advanced) 4.155* 1.272 0.381
Reading comprehension 0.825%* 0.331 0.290

*p < .05, **p < .01.

teachers’ SJT performance, both in the animated and the text-based for-
mat of the test.

In the text-based SJT, 36.8% of the total variance in test-takers’ per-
formance was explained by the two construct-irrelevant factors. In the
case of the animated test, though, the variance explained was 3.5 percent-
age points lower (R’ = 33.3%). This indicates that when animations were
used, the predictive power of construct-irrelevant factors on participants’
test scores was weaker, by a rate of 9.5%.”

To explain these findings in practical terms, the unstandardized coeffi-
cients (B), as shown in Table 4, can be used. Overall, with other variables
held constant, advanced English speakers were expected to outperform
their non-advanced counterparts in the SJT by 5.05 and 4.16 score-points
in the text-based and the animated version of the test, respectively.
Similarly, for every one-unit (score-point) increase in their reading com-
prehension score (e.g., comparing someone who had a score of five out
of 11 to someone with a score of six out of 11), pre-service teachers’ SJT
scores were expected to increase by 1.05 score-points in the text-based
SJT but by 0.83 score-points in the animated SJT.

The impact of animated videos on test-takers’ reactions to the test

Table 5 presents descriptive statistics pertaining to participants’ reactions

to the test, using the face validity, enjoyment, and invested effort indices.
The results of the Independent-Samples T-test indicated that the ani-

mated version of the test was associated with statistically significantly

°In this context, 3.5 percentage points, when expressed in terms of percent change, equates to a
difference of 9.5%.
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Table 5. Perceptions and invested effort indices.

Index N Minimum Maximum M D
Face validity 129 3.00 5.00 3.85 0.37
Enjoyment 129 333 5.00 4.48 0.47
Invested effort 129 2.60 5.00 424 0.56

higher levels of face validity (M =3.91, SD=0.36) compared to the text-
based SJT (M =3.77, SD=10.37); t(127) = —2.133, p = .035. That is, test-
takers perceived the animated test to be a more relevant, predictive, and
fair indicator of one’s knowledge of how to deal with challenging social
situations that may be encountered in the teaching profession, d =0.38.

Additionally, the test-takers who completed the animated version of
the SJT found the test to be more enjoyable (M =4.59, SD=0.44) com-
pared to their peers who took the text-based SJT (M =4.36, SD=0.48);
t(127) = —2.881, p = .005, d=0.50. Finally, the results showed that there
was not a statistically significant difference between the text-based
(M=4.19, SD=0.54) and the animated SJT (M =4.28, SD=0.57) in
terms of the effort participants reported investing in the assessment;
t(127) = —.899, p = .370."° This finding indicates that, based on partici-
pants’ self-reports, the animation of the text-based SJT did not lead to
significantly greater invested effort in the assessment and, consequently,
any differences in the performance of the two groups cannot be attributed
to this construct.

The language used in the test did not appear to pose problems for par-
ticipants. Indeed, less than 10% of them agreed or strongly agreed that
the language of the assessment was difficult to understand. As shown in
Figure 3, this trend was even more pronounced in the animated version
of the SJT, despite the fact that the two tests used the same scripts and
had the same content, U= 1631, p = .018, ° = 0.043.

Discussion and conclusions

Technology offers many opportunities for improving assessment and this
study has made an important contribution to the field by exploring the
use of animated videos in testing. This was one of the first experimental
studies to compare an animated and a text-based version of the same
SJT, providing validity evidence regarding the extent to which animated
videos may mitigate construct-irrelevant variance attributed to language
and reading skills. In addition, the study explored the role of animations

The assumption of homogeneity of variance was met in all cases; face validity: F(1, 127) = 0.001,
p = .979, enjoyment: F(1, 127) = 0.841, p = .361, invested effort: F(1, 127) = 0.063, p = .802.
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I found the language used in the assessment difficult to understand

Text-based
Animated

0% 20% 40% 60% 80% 100%
m Strongly Disagree ™ Disagree ™ Neither Agree Nor Disagree = Agree ® Strongly Agree

Figure 3. Perceived difficulty of the language used in the assessment.
Note. Data labels for percentages smaller than 5% are not included in the graph.

in improving test-takers’ perceptions of a test, the importance of which is
often overlooked within the testing community.

The findings indicated that, both in the animated and the text-based
test, a relatively large proportion of the variance in SJT scores was
explained by test-takers’ proficiency and reading comprehension skills in
the language of the test (i.e., English). Importantly, however, the variance
attributed to construct-irrelevant factors was 9.5% lower in the case of the
animated versus the text-based SJT. This finding is consistent with con-
clusions reached in a number of previous studies (e.g., Chan & Schmitt,
1997; Dancy & Beichner, 2006).

The findings of this study can also be considered in light of two theo-
ries highlighted earlier. The animated SJT succeeded, at least to some
extent, in overcoming challenges highlighted in cognitive load theory by
alleviating excessive demands being made on test takers’ working memo-
ries. This, in turn, may have improved their ability to comprehend the
material provided. These findings provide some support for additive the-
ory, whereby the more information test takers are provided with, the bet-
ter they comprehend the conveyed messages (Archer & Akert, 1980).
What can be argued with some conviction is that the meticulous design
of the animated videos contributed positively toward the development of
an instrument that seemed to facilitate rather than impede test
performance.

The study suggests that providing test-takers with visual stimuli is a
promising approach for enhancing the validity of the inferences drawn
from their test scores. With this in mind, it should be appreciated that
the findings presented here are potentially relevant in various other
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assessment contexts. In certification, licensure, and personnel selection
assessments, for example, despite the fact that many candidates have pro-
files that may significantly affect their ability to process written text, the
majority of the tests continue to rely heavily on text as the primary
medium of communication. This is at odds with equity and fairness con-
cerns requiring test developers to ensure decisions based on test perform-
ance are not being undermined by construct-irrelevant variance - an
issue particularly relevant to minority groups and test-takers not profi-
cient in the language of the test. Furthermore, the use of animated videos
could accommodate psychological assessments of young children who do
not have fully-functional verbal language.

Overall, this study suggests that there is some merit in using animated
videos in assessments of complex knowledge and skills. While it is safe to
argue that the use of animations enhanced the validity of the inferences
drawn from test-takers’ scores, strong assertions about the extent to
which they eliminated the construct-irrelevant variance cannot be made.
Indeed, it is acknowledged that, even in the animated version of the SJT,
English proficiency and reading comprehension were correlated with test
performance. One possible explanation for this is that some construct-
irrelevant variance remained, perhaps due to the fact that only the SJT
scenarios (stems) were animated, with the response options retaining
their text-based format.

It should also be borne in mind that the correlations observed do not
necessarily represent a validity threat, especially taking into account the
fact that participants did not find the language used in the tests particu-
larly difficult to understand. Indeed, it is common to see that perform-
ance on a test might be highly correlated with performance on a different
test measuring a completely different construct; for example, when stu-
dents who are very good in one subject at school tend to be good in
other subjects as well. In other words, the correlation of SJT scores with
construct-irrelevant factors, on its own, does not constitute evidence of
unintended subgroup differences. What constituted a validity concern in
the text-based version of the test, in the context of this study, is the fact
that the variance attributed to these factors was reduced when the reading
demands on the tests were lowered, via the use of animations. However,
the extent to which this variance can be explained by actual differences
between test-takers or whether it should be attributed to unintended sub-
group differences that were not eliminated through the use of animations
is unknown.

A secondary aim of this study was to investigate the impact of anima-
tions on test-takers’ perceptions of and invested effort in the test.
Although the two assessment formats were identical in terms of their
content, pre-service teachers who completed the animated SJT considered
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it to be significantly more relevant to the teaching profession and a fairer
indicator of their practical knowledge compared to those who took the
same test in its text-based format. The use of animations also positively
influenced the extent to which test-takers enjoyed the assessment process.
These findings corroborate a great deal of previous research in the field
of both acted-video and animated assessments (Bruk-Lee et al., 2016;
Kanning et al., 2006; Richman-Hirsch et al., 2000), and further support
one of the main advantages of multimedia over text-based assessments;
i.e., that assessments using multimedia are often perceived to be more
authentic and evoke more positive test-taker reactions.

Although test-takers’ perceptions of a test, in general, and the presence
of face validity, in particular, do not constitute validity evidence per se,
they are still worthy of consideration. Examinees who believe that they
are being assessed on characteristics relevant to the purpose of the test
are more likely to place credence on the measure and be motivated to do
their best, which, in turn, could affect their performance (Chan et al.,
1997; Scott & Mead, 2011). In personnel selection assessment contexts,
test-takers’ attitudes toward the measures used can affect not only the
perceived reputation of a company but also candidates’ desire to work
there (Hausknecht et al., 2004). In relation to this, Bruk-Lee et al. (2016)
concluded that the use of animated videos rather than text-based descrip-
tions in assessment can considerably impact test-takers’ perceptions of
the organization and their intention to accept a potential job offer.

Although face validity and “enjoyableness” have been investigated by
previous research in the field, this study took a further step toward the
examination of test-takers’ reactions to the assessment by exploring the
impact of animations on test-takers” invested effort in the test in order to
provide some indication of engagement with the assessment process.
Despite the fact that animations were linked to higher levels of enjoyment
among the test-takers, they did not significantly affect the levels of effort
participants reportedly put into the test. Such a finding may imply that
the overall impact of animations on test-takers’ performance cannot be
attributed to the fact that those who took the animated test put in more
effort as, based on participants’ responses, this was not the case. In order
to provide definitive answers, more comprehensive measures of engage-
ment (e.g., process data) could be used.

It should be noted that test-takers’ perceptions are important, not only
in the context of assessments that have short- or long-term consequences
for test-takers (e.g., job selection assessments and college admission
exams) but in low-stakes contexts as well. This might be the case because,
in high-stakes assessments, test-takers are expected to be motivated to
perform well, independently of their perceptions of the test, however, in
low-stakes contexts, such perceptions may serve as a mediator,
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significantly affecting their engagement with the assessment tasks.
Hopfenbeck and Kjernsli (2016), for instance, highlighted the importance
of further examining and promoting students’ test motivation in low-
stakes large-scale assessments, such as the Programme for International
Student Assessment (PISA), as a way to improve the validity of their
results, given the influence that these results have on policy-making
across the participating countries. Harlen (2012) argued that motivation
and engagement are key components in assessment for learning purposes
(i.e., formative assessment) because engaging assessments enhance stu-
dents’ learning and further motivate them to achieve learning goals. In
the context of teacher education, for example, instruments that use tech-
nology (e.g., animations) to improve their fidelity and perceivers’ experi-
ence could also be used to facilitate training and professional
development.

It is not possible to come to a universal conclusion about the cost-
effectiveness of animations on the basis of these results alone, as this is
something that highly depends on the nature and the scope of each
assessment. This research has provided promising results in relation to
the use of animations in assessment, however, it is acknowledged that in
certain contexts, it may be difficult to justify their use on the basis of the
considerable costs involved. Nonetheless, it can be argued that the cost
and complexity of developing animated assessments make them more
suited to large-scale rather than small-scale assessment contexts. The
practicality and benefit of animations for national and international
assessments, university assessment programs, personnel selection and/or
credentialing exams administered to many thousands of candidates
should be explored in the future.

Limitations, future research, and final notes

There are a number of limitations underlying this study that should be
taken into account when interpreting the findings. First, this was a small-
scale study and, for many of the analyses, the sample size was not large
enough to obtain statistical power at the recommended .80 level (J.
Cohen, 1988). Also, reliability indices for some of the measures used in
this study (i.e., face validity and reading comprehension scales) were not
particularly high.

Given the relatively high academic standard required for entry to the
teaching education programs (Bachelor of Education) in Ireland and
Greece, it could be argued that concerns relating to poor reading compre-
hension are less pronounced than may be the case in various other testing
contexts. Thus, the results of this study may underestimate the potential
value that animations can add. With this in mind, future studies
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involving groups with low levels of education, poor text processing skills
or learning difficulties, and tests using more difficult language, would all
be welcome.

Notwithstanding the contribution of this research, the use of anima-
tions in the field of assessment remains a relatively underexplored area,
and further research will be necessary to reach clearer conclusions. Both
the limitations of this study and some additional, but related issues which
were not explored (e.g., comparisons between text-based and entirely
text-free assessments) should be used to inform future research.

This study has empirically demonstrated the potential of animations to
enhance validity and to significantly improve the fidelity, face validity,
and “enjoyableness” of tests. These findings represent a significant contri-
bution to the field of assessment and testing and should not escape the
attention of test developers, especially those working in large-scale test-
ing programs.
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