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the test is executed must be guaranteed to ensure an unbiased and consistent performance of
the test taker. Usability exceeds the requirement that the website must work without error. It
is just as important to consider how easily and quickly the users can perform the tasks, how
many errors users make when working on the website, and how satisfied users are with the
appearance of and navigation on the website. Furthermore, data security measures are required
to prevent the dissemination (and potential abuse) of confidential data.

Usually, psychometric tests are designed to be administered under controlled, standardized
conditions. In contrast to traditional psychological testing that requires the presence of a test
administrator, Internet-based tests are administrated to individuals outside a traditional proc-
tored setting. An unproctored Internet test could be completed by applicants literally anywhere
Internet is available. Test takers may complete assessment instruments in different locations,
and under different physical and psychological conditions (e.g., Carstairs & Myors, 2009). In
fact, it cannot be ruled out that any of these conditions interact with the measurement of the
construct of interest. At least for personality measures, Arthur and colleagues (Arthur, Glaze,
Villado, & Taylor, 2010, p. 15) demonstrated that unproctored Internet testing and proctored
tests seem to reveal similar levels of cheating or response distortion as tradjtional testing situ-
ations. All in all, Richman, Kiesler, Weisband, and Drasgow (1999) could not find larger bias
effects in their meta-analytic study of social desirability distortion in computer administered
questionnaires than in traditional questionnaires (for Internet-based questionnaires, see Kauf-

mann & Reips, 2008). For a detailed discussion of open questions regarding unproctored In-
ternet testing, see Tippins (2009).

However, if assessment results are to be used for an important purpose, one needs to establish

that the results have not been biased by lack of standardization. While this n

ecessity applies
in general for paper-

based tests in a proctored test environment as well, it should, however, be
emphasized that Internet-based tests, of course, must comply with the same high psychomet-

ric quality requirements, (i.e., a sufficient level of validity), as other diagnostic instruments
(Buchanan, 2001; Buchanan & Smith, 1999):

Numerous comparability studies have been conducted in the last years on a variety of psycho-
logical tests to examine whether test presentation mode - computer-based or paper-based — af-
fects examinee performance (e.g., Davis, 1999; Texas Education Agency, 2008; Wang & Shin,
2010; Weigold, Weigold, & Russell, 2013). Whilst some studies have fo
to computer administration and others have favored paper-based, the majority of recent com-
parability studies have indicated that computer-based and paper-based tests are comparable
across delivery medium, at least in the multiple-choice format (Kingston, 2009; Mead & Dras-
gow, 1993; Noyes & Garland, 2008). The two methods produce similar statistical distributions
(means, standard deviations, reliabilities, and standard errors of measurement) of test scores
and are comparable in their predictive validity estimates. To minimize test irrelevant variance
originating from an online administration, a number of documents relevant to standards and
good practice for online testing have been published in the last years (e.g., Allan, Bulla &
Goodman, 2003; Bailey, Schneider, & Ark, 2012; Bartram, 2006; International Test Commis-
sion, 2006; Lievens, 2006; Naglieri et al., 2004; Scheuermann & Guimardes Pereira, 2008).
The objective of these guidelines is to complement the existing Standards for educational and
psychological testing with a specific focus on computer-based and Internet-delivered testing.

Asa product of an intensive process of international collaboration and review, the International
Test Commission (ITC) guidelines provides a valuable reference for best practices when con-
ducting Internet-based testing. These guidelines are directed towards all stakeholders involved
in the process of online testing such as the users, the developers and the publishers of comput-

und benefits relating
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er-based tests (CBTs) and Internet tests. The ITC guidelines (.Int.ernational Test Comm1ss1t(:slé
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legal issues relating to data protection, privacy and storage).

Item Presentation and Response Acquisition

As mentioned, a computer-based presentation extends the media avai;alk)lle for (};)reientagll(l)rn
: i i d the input devices of the test (Dolan, Bur-
d affects response modes, stimulus materials, an . : : . _
iiilrll aHaurms Spt)rain—Seymour, & Way, 2013; Educational Testing Service .[ETS], -2012, Ros
en g(éc Tager, 2013; Sireci & Zenisky, 2006). Aside from single and Fnultlple-c.hmce forhn.lati
ﬁll—in-the-biank, highlighting, inserting text, and drag and drop tecl-lmqu?s, various grzp tlctg
response modes are available. Tasks and items may include am.matlons, 1nteract1\{e and static
raphics, embedded audio files and video clips. Input devices mclud'e the. recent 1nf.ormal§110i1
tgechnolo,gy hardware like keyboard, mouse, touch screen, light pen, Joystlcé(, giiphlcs t:tl aid’
i igi i tphone, etc., often equipped with speec .
voice recorder, personal digital assistant or smar , ofte i
iti iti f a task with video embedded is shown in
handwriting recognition software. An example o . ! : :
Feil;usz 7.1 gThe tegst administrator can choose whether the video should 1mmed1ately begin to
be played on the webpage or provide buttons to start, pause, and stop the video.

As stated before: ‘
Please pay attention to players wearing white t-shirts. Your task is to count the
number of passes of the ball between these players.
Attention: It is important to distinguish between direct and indirect passes. . %

i : ir without hitting the floor. An
;::i!rr:;! :::ss !rsw?m::\rf:‘rn ?ﬂ?:x:ngeoiﬂétm:'ﬂ;r gl:gsv:?;unt the r?umber of direct
and the number of indirect passes separately.

Did you watch the movie till the end? If so, please press the "Next” key.

Figure 7.1. Web-based assessment task with video embedded.
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Please choose...

' v ) don't want 0 say
£0 - £15,000 per annum
£15,001 - £25,000 per annum
£25,001 - £35,000 per annum
£35,001 - £45,000 per annum
£45,001 - £55,000 per annum
£55,001 - £75,000 per annum
£75,001 pius per annum

Your annual salary

Please =u

Figure 7.2. Drop-down menu item with preselected “l don’t want to say” option in sec-
ond position.

In a second example, Figure 7.2 shows some of the challenges in drop-down or pop-up menus
(Reips, 2002). Options only appear after the menu is clicked with the mouse arrow, then one
option needs to be selected my moving the mouse arrow and releasing the mouse button. Thus,
item options may differ in physical and cognitive accessibility.

Despite the availability of many new options for response presentation and functionality Bu-
chanan and Reips (2001) observed that respondent personality is associated with technology
preferences and thus, recommended a low-tech philosophy of designing Internet-based ques-
tionnaires and tests to avoid systematic errors. This principle is further supported by findings
showing difficulties for individuals with lower education levels when technologically chal-
lenging response formats (e.g., slider scales) are presented (Funke, Reips, & Thomas, 201 1).

Reips (2010) categorizes design and formatting issues with questionnaires and tests on the In-

ternet into two types: (a) blatant errors and (b) design decisions made consciously, but without

the designer realizing that the format makes the test less useable or, in worst case scenarios,

worthless for research purposes. He cites a typical example that shows the following errors

(among others) that frequently appear in Internet-based questionnaires:

* Including preselected answers in drop-down menus or radio button lists;

* Volume of text to be entered in text fields is not limited;

* Lack of options that indicate reluctance to answer (e.g., “I don’t want to answer”);

* All items on one run-on webpage rather than following a one-item-one-screen (OIOS)
design; and

Background information on the survey accidentally being revealed via the URL of the
survey.

Online Self-Assessment

One area where Internet testing has blossomed is the area of online self-assessment. These
tests are usually embedded in the context of electronic application processes or of technology-
enhanced learning environments and require diagnostic self-testing by the participants.

If we examine the research about how accurately people judge themselves, the usual finding
is that people have low insight to objectively assess their own skills and character. A meta-
analysis by Freund and Kasten (2012) found that self-estimates of cognitive ability were posi-
tive, but moderately correlated with psychometrically measured cognitive ability at a level of




. ———

124  Principles and Methods of Test Construction

O e tenc shequtly. On the other hand
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Online Assessment in Career Counseling
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In both cases, online self-assessments are generally used for screening and (self-)selection of
suitable candidates. Nevertheless, the terms and conditions of an aptitude assessment still ap-
ply, meaning that the instruments employed should demonstrate general quality requirements

for tests and demonstrate empirical evidence of the prognostic validity of the vocationally
specific aptitudes measured.

Because online assessments in the employment context strive to report the test-taker’s personal
suitability for a job, a thorough analysis of the relevant personal conditions and requirements
of the position to be filled is essential. It is good practice to have a stepwise procedure, which
first covers essential information, such as possession of appropriate degrees/certifications,
validated work experience and skill prescreens before finally testing abilities, competencies
and personality variables. This approach reduces step-by-step the number of applicants who
proceed into more time consuming parts of the assessment process (Russell, 2007).

Online Assessment in Higher Education

In the education sector, online assessments and self-assessments play a dual role. On the one
hand, the assessments are used as a part of technology-enhanced learning environment; on the
other hand, they are commonly embedded in the context of college and university admission.

Technology-enhanced learning environments are often used in higher education and in school
education as a means of creating learning situations that require complex thinking, problem-
solving and collaboration strategies. For the most part, these learning environments include
self-assessment tools that are increasingly integrated into more complex and authentic problem
contexts and a wider range of answer formats can be automatically scored. For example, elec-
tronic portfolios are already widely used in European schools and universities to support the
formative and summative assessment of students’ progress. Self- and peer-assessment can be
powerful tools to assess students’ learning. Additionally, immersive virtual environments, on-
line simulations, virtual laboratories and games can recreate learning situations which require
complex thinking and problem-solving, thus, allowing the development and assessment of
skills and competences. For content areas such as science and technology, as well as for social
and civic competencies, computer simulations and virtual laboratories provide opportunities
for students to develop and apply skills and knowledge in more realistic contexts and can pro-
vide feedback in real time. Since learners’ behavior in these electronic environments may be
tracked, their individual learning results can be automatically assessed. Such computer-based
problem-solving scenarios or microworlds have been successfully used to assess students’

complex problem-solving behavior (Mayer et al., 2013; Sonnleitner, et al., 2012; Sonnleitner,

Keller, Martin, & Brunner, 2013) and their strategies to move through the materials (Lengler

& Reips, 2003). Additionally, the Internet reveals a pool of potential computer-based quizzes,

games and tests which can be used for the assessment of competences in literacy, reading and

text comprehension and mathematics, in the educational sector. As Redecker (2013) notes, the
trends in technology-enhanced assessment is to make explicit testing obsolete:

Learners will be continuously monitored and guided by the electronic environment which they

use for their learning activities, so that diagnostic, formative and summative assessment will
become embedded in the learning process. (p- 12)

Apart from technology-enhanced learning environments, online self-assessments are com-
monly used in the schools for issues related to student guidance and counseling. US high
schools typically use career inventories in high school settings to provide feedback as to their
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suitability for jobs/carecrs as students prepare to enter higher education or the work force. In
contrast to the US, in several European countries, for example in Germany and Austria, ap-
plying to colleges or universities is not linked to the participation in standardized admissions
tests. In order to ensure a substantial matching between the individual competencies of the stu-
dents and the specific requirements of the intended subject, many universities offer online self-
assessments to inform the prospective students as to their personal suitability to that subject.
On the one hand, universities expect that the profound concern with the requirements of the
subject will lead to a kind of self-selection, which, in turn, may reduce the number of students
leaving a major or changing the area of study. On the other hand, aptitude-related feedback
opens up the opportunity to deal with strengths and weaknesses on an individual basis. This
assumes that the test applied should — apart from content validity — demonstrate the empirical
[ evidence of its prognostic validity.

While benefits to such inventories may be realized, collecting data is difficult in the context
of online self-assessment and academic success as sampling bias is quite likely because of the
access conditions and voluntary participation of examinees. Nevertheless, there is empirical
evidence of the prognostic validity of online self-assessments in the admission to universities
(e.g., Hasenberg & Schmidt-Atzert, 2013; Reiss et al., 2009).

‘ Online Assessment in Health Care

In the last decade, the new term eHealth was established to describe the use of emerging in-
teractive technologies delivered via computer and/or the Internet, to enable disease prevention
and disease management. Besides the economic advantages, this approach offers an increased

user and supplier control of interventions. The reduction of geographically-based, as well

as time- and mobility-based barriers (Griffiths, Lindenmeyer, Powell, Lowe, & Thorogood,
2006) are the most common reasons for delivering Internet-based monitoring and interven-
tions (Ybarra & Eaton, 2005). In accordance, a variety of computer- and web-based patient
monitoring and assessment systems have been developed. As in other domains, several studies
have demonstrated that computer-based assessments can rival the validity of assessments us-
ing paper-and-pencil methods or trained interviewers (e.g., Achenbach, Krukowski, Dumenci,
& Ivanova, 2005; Schulenberg & Yutrzenka, 2001; Vallejo, Jordén, Diaz, Comeche, & Ortega,
2007).

A specific interactive approach in the field of eHealth is termed expert systems. These expert
systems typically involve a collection of characteristics and generate a feedback protocol tai-
lored to the specific needs of the user on the basis of the users input. From this perspective,
expert systems attempt to model methods similar to a real-world clinical encounter. A typical
example is the web-based system Systematic Treatment Selection (STS; Nguyen, Bertoni,
Charvat, Gheytanchi, & Beutler, 2007). This system is a cloud-based mental health clinical
platform that provides a tailored and direct assessment of the patient problem and provides a
written intake report, multiple measures of intake and outcome condition, and tailored self-
help resources (http://www.innerlife.com/clinician/). The system is based on empirically de-
rived principles that define the conditions under which different types of interventions are most
likely to exert positive effects. Patient characteristics that fit to these principles are identified
via a web-delivered self-report measure. Research has demonstrated the therapeutic efficacy
of various treatment-planning dimensions in the STS/InnerLife system (Harwood et al., 2011).

Virtual reality is another technology that appeared online in recent years to be used as a clinical
component in assessment and treatment of disorders and cognitive rehabilitation. The rationale
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behind VEhlS approgch is that real and virtual exposures elicit comparable reactions in partici-
If)ants. irtual real'lt'y has bee.n used, for instance, to develop suitable and virtual environments
or areas of cognitive functions assessment and rehabilitation (Morganti, 2006), the assess-

ment of body image (Villani, Gatti, Confalonieri, & Ri
. f g b > b R 3 2 i
(Gorini, Griez, Petrova, & Riva, 2010). o =

In e-iddmon, there is a growing number of online questionnaires related to clinical s chol
which stresses the importance of self-assessment in the mental health arena (e.g Rpittyer L Ny
Laurent, & Mat.thews, 2004). Because the assessment of adult psychopatholo.g)'f’relies ile; r'llg,
on self-reports, it is important to determine how well self-reports agree with reports by inf el
ant.s who kn(?w the person being assessed. Achenbach and colleagues (2005) examineyd 5 1081(1)1(;
articles publ.lshed over 10 years in 52 peer-reviewed journals for correlations between ;elf—
report§ and mfor.mants’ repc.>r.ts about psychopathological characteristics, such as aspects of
behav10ral,_ e@gtlonal, cognitive, and personality functioning that may have been sufficientl
abnormal, injurious, or troubling and warranting help from mental health professionals. Th: ;
report a mean correlation of .453 across all recorded disorders. Correlations were larger .fo o
port.s of substance use (.681) than for other kinds of problems (e.g., Internalizing tha%inclurdre(;
apx1ety, depression, neuroticism, and suicidality, .428; Externalizing, that is a,ggression si)-
ciopathy, and antisocial behavior, .438). Achenbach et al.’s results indicate ,that informa,t'
about adult behavior problems from self-assessment measures may differ from those repori(e)g

by other informants. Accordingly, i
ot . s. gly, 1t appears reasonable to amend self-reports by i i
additional information for the clinical assessment of individuals, pors by ineluding

Specifics of Constructing Online Assessments

To construct assessments online, a number of methodological specifics need to be consid
gl(r)ed. Son.1e of these specifics are general to Internet-based research (e.g., Birnbaum & Re?;)s—
(ngﬁizlfs}?hicshanag Iérelmtz, & McGraw, 2016), some are specific to online assessments’
. an, . on, & Go dberg, 2905). Genergl advice regarding the construction of on-
ine studies 1n.c1udes the implementation of techniques to avoid or control non-response (e

Wwarm-up, seriousness check, high hurdle technique; see Reips, 2009), the use of parad.agt.a;

(e.g., Stieger & Reips, 2010), and measures f icati
il 3 , or authentication or at 1 i
submissions (Birnbaum & Reips, 2005). Fest control for multple

nll assessments ]equl]e S[)e 1 a ation tru € that <] d hve d on € u-
C ﬁC A% hd 1 as s ments h ar
() ne (S S) c re lln g B

Onhnedand offline versions of tests can be, and often are, equivalent in terms of what they meas-
ure and how vyell they' do it. .However, equivalence is not something which one may take for
granted. If equivalence is considered important, it must be established for every instrument which

is used. One cannot assume that an online test is reli id si
b able and valid simply because the offli
from which it was created is known to be reliable and valid. (pp. 67-68) e
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