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Abstract. This study aims to identify the optimal response format
for a work aptitude test by evaluating its psychometric properties.
This study employed a quantitative, quasi-experimental method uti-
lizing a post-test only control group design. Following data cleaning,
a total of 45 participants, divided into two groups, were included
in the final analysis. The instruments utilized were the Focusync
Test, administered with both 2-option and 3-option response sets,
and the Pauli Test. The results revealed that the 3-option format
demonstrated higher reliability, as indicated by Cronbach’s alpha,
in measuring aspects such as total responses, errors, and variabil-
ity, compared to the 2-option format. Nevertheless, the 3-option
response format showed more adequate convergent validity than the
2-option format. Therefore, the 3-option response format is recom-
mended for future computerized work aptitude tests.

1 Introduction

The operationalization of work aptitude tests has undergone a transformation from
traditional paper-and-pencil tests (PBT) to computer-based testing (CBT). The shift
in the medium of aptitude tests, commonly referred to as “Tes Koran,” has been
driven by various considerations, including efforts to standardize test administration,
improve scoring efficiency, and reduce the risk of human error. Conventional aptitude
tests such as the Kraepelin and Pauli, officially recognized by the Indonesian Psy-
chological Association (Himpunan Psikologi Indonesia; HIMPSI) under Decree No.
024/SK/PP-HIMPSI/VIII/18, have long been subject to conceptual and procedural
inconsistencies among psychologist in Indonesia [1]. The operationalization of these
tests requires candidates to perform rapid and repetitive mathematical operations [2],
which renders both administration and scoring vulnerable to error [3]. As a result,
assessment outcomes are at risk of lacking validity and reliability. This is particularly
concerning given that aptitude tests are high-stakes assessments that demand care-
ful consideration of validity, reliability, and fairness [4]. The importance of aptitude
measurement lies in its ability to capture critical psychological dynamics of prospec-
tive employees, ranging from adaptability to work speed [5]. In practical terms, work
aptitude is a psychological attribute that supports individuals in achieving various
accomplishments across activities, situations, and professional domains [6]. The lack
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of validity and reliability in these paper-based tests has prompted the development
of computer-based tests.

The development of computer-based aptitude tests has generally followed two
approaches: adaptation and test construction. The adaptation approach involves
transferring the existing test from a paper-and-pencil format to a digital platform
without altering its theoretical constructs, as exemplified by the online versions of
the Kraepelin test developed by Indriani et al. [7] and Nada et al. [8]. In this
approach, responses are collected in an open-ended format, requiring participants to
manually enter their answers in designated fields. In contrast, the test construction
approach seeks to redesign aptitude tests in a manner more compatible with computer-
based media. Examples include the Faxtor’s Endurance and Speed Test (F-EAST)
[9], Pauline, Qutest [10], and the Galang-Satrio Adaptability Test (GSAT). These
tests generally employ closed-response formats, either dichotomous or multiple-choice.
Notably, the variation in item formats across these instruments indicates a lack of
consensus among researchers regarding the most effective item type for measuring
work aptitude.

In fact, one of the most salient features of CBT-based aptitude tests is their
reliance on dichotomous response formats. For instance, the F-EAST requires par-
ticipants to solve mathematical operations and then select one of two responses: “1”
to indicate an odd result and “0” to indicate an even result [11]. Similarly, Pauline
employs a dichotomous format but provides more explicit answer options: “odd”
and “even”. In contrast, Qutest utilizes a trichotomous response format with figural
items [12]. The differences across these instruments suggest the absence of agreement
among test developers regarding the optimal number of distractors for aptitude test
measurement.

Theoretical analyses have consistently suggested that three-option items tend to
yield superior psychometric properties compared to two-option formats. Statistically,
trichotomous items reduce the probability of correct guessing to 33.3%, whereas di-
chotomous items allow up to a 50% chance of correct guessing. This makes three-
option formats more effective in mitigating guessing effects that threaten item validity.
The reduced susceptibility to guessing also lowers error rates and enhances item dis-
crimination. These findings are consistent with Rodriguez [13], who demonstrated
that reducing response formats from five options to two led to declines in item diffi-
culty, discrimination, and reliability coefficients, whereas reducing from five to three
options decreased item difficulty but preserved discrimination and reliability. Simi-
larly, Gierl et al. [14] concluded that three-option formats with two distractors were
the most effective overall in balancing item difficulty, discrimination, and reliability.

Despite these advantages, the three-option format is more commonly employed
in knowledge-based tests than in aptitude assessments, largely due to the limited re-
search on the latter. Given the psychometric potential of the three-option response
format, this study aims to compare the quality of psychometric properties between
dichotomous and trichotomous formats in work aptitude tests. The findings are ex-
pected to provide a fundamental basis for the future development of computer-based
aptitude assessments.
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2 Methods

2.1 Participants

A total of 54 undergraduate students from a university in Bandung participated in
this study. Following data cleaning for completeness and accuracy, nine participants
were excluded. The remaining 45 cases (Mage = 20.4, SDage = 1.12; 67.4% female)
were retained for subsequent data analyses. The total sample size was determined by
practical considerations. Given that each group only contained 22-23 participants,
the results could be threatened by errors arising from limited statistical power. There-
fore, these findings should be considered a preliminary study, highlighting the need
for larger samples in future research. Data collection was conducted simultaneously
in person under the supervision of a licensed psychologist and three trained assistants
who served as observers. Each participant completed the test using a laptop con-
nected to the Scalify platform, which was equipped with a proctoring system. This
procedure was intended to ensure that participants engaged seriously with the tasks
and refrained from dishonest behavior. All participants read and signed an informed
consent form prior to the commencement of the experiment.

2.2 Research Instrument

2.2.1 Focusync

Focusync is an assessment tool developed to measure work aptitude. It evaluates
aptitude through a series of repetitive tasks involving simple arithmetic operations,
requiring participants to respond as quickly as possible. The test consists of 20 sheets
(items), each with a maximum of 100 arithmetic problems. The assessment is designed
to elicit psychological attributes associated with work capacity, including productivity
(measured by the number of responses), accuracy (measured by the number of errors),
emotional stability (measured by variability in responses), achievement motivation
(measured by the height of the performance curve), and vitality (measured by the peak
point). In this study, Focusync was modified into two response formats: trichotomous
(three-option) and dichotomous (two-option). The total test duration ranged from 20
to 30 minutes.

Table 1. Definitions of Each Aspects Measured by Focusync

Aspects Definition

Total Responses The overall number of items completed by the participant, re-
gardless of accuracy.

Errors The number of incorrect responses produced during the test.

Variability The degree of fluctuation or inconsistency in performance across
test items.

Curve Height The highest point reached in the performance curve, reflecting
peak productivity.

Peak Position The point in the test at which maximum performance occurs.

Corrections The number of errors that were identified and corrected by the
participant.
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1+6 7+0
6+7 1+6
9+5 6+7
1+3 9+5
4+9 1+3
4+6 0+2
5+7 446
5+7 547
9+6 5+7
1+2 9+6

Fig. 1. Focusync Dichotomous (Left) and Trichotomous (Right) Response Formats

2.2.2 Pauli Test

The Pauli Test, also widely known as the “Tes Koran,” is a psychological assessment
primarily intended to measure work aptitude, although some psychologists have also
used it to assess personality traits and work attitudes. The test requires partici-
pants to repeatedly perform simple arithmetic operations. The resulting data are
used to capture various psychological attributes, including productivity (total num-
ber of responses), accuracy (errors), variability (response fluctuations), curve height,
peak position, and number of corrected operations. These dimensions are intended
to provide an overview of individual work-related psychological attributes, including:
Endurance, defined as the ability to work consistently over extended periods under
pressure; Work Tempo (Speed), defined as the rate at which monotonous tasks are
completed; Accuracy, defined as the ability to remain focused and minimize errors
in repetitive tasks; Emotional Stability, reflected in whether performance patterns
remain steady or fluctuate drastically; and Achievement Motivation (Willpower), de-
fined as the extent of an individual’s drive to complete demanding and monotonous
tasks.

2.3 Data Analysis Techniques

This study employed a quantitative experimental approach. Data analysis began with
a cleaning process, in which cases with missing values were excluded. Following this
procedure, 45 participants who had completed the assessments in full were retained
for analysis. Participants were randomly assigned into two groups: the dichotomous
group (completing the two-option Focusync) and the trichotomous group (completing
the three-option Focusync). The dataset was then analyzed for psychometric prop-
erties, specifically internal consistency reliability and validity. Internal consistency
reliability was examined using Cronbach’s alpha based on the indices of productivity,
errors, and variability. Validity was assessed through both convergent validation pro-
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cedures. Convergent validity was examined by correlating Focusync scores with Pauli
scores. All correlation analyses were conducted using Spearman’s rho.

2.4 Experimental Procedure

The study employed an experimental design using a Posttest-Only Control Group
framework, whereby reliability and validity were analyzed after participants com-
pleted the assessments. The procedure involved the following steps: 1) Preliminary
Data Collection: Participants completed a demographic questionnaire including age,
gender, and domicile; 2) Preparation and Administration: Participants signed an in-
formed consent form and were given instructions for the tests; 3) Random Assignment:
Upon entering the platform, participants were randomly assigned by an automatically
generated token to either the two-option test (control group) or the three-option test
(experimental group); 4) Test Administration: Participants first completed the Fo-
cusync test, followed by a 15-minute break, and then the Pauli Test; 5) Data Collection
and Debriefing: All Pauli test sheets were collected, and participants were provided
with a brief explanation of the actual purpose of the study.

3 Result & Discussion

A total of 45 participants were included in the analysis, with ages ranging from 18 to
22 years (Muge = 20.4, SD,ge = 1.12). The sample consisted of 30 females (66.7%) and
15 males (33.3%). Most participants were from West Java, predominantly residing in
Bandung City (n = 18; 40.0%), followed by Bandung Regency (n = 9; 20.0%), with
the remainder distributed across other cities and regencies such as Bekasi, Bogor, and
Tasikmalaya. Participants were randomly assigned to two groups: the trichotomous
group (n = 23) and the dichotomous group (n = 22).

3.1 Reliability Analysis

Reliability analysis is a statistical procedure used to assess the consistency of a test.
In this study, reliability was examined using an internal consistency approach with
Cronbach’s alpha coefficients. All analyses were conducted using Jamovi (Version
2.6.22.0).

Table 2. Comparison of Cronbach’s Alpha Reliability Coefficients for Trichotomous and
Dichotomous Response Formats

Aspects N Item Alpha Trichotomous  Alpha Dichotomous
(N=23) (N=23)

Total Responses 20 0.991 0.984

Errors 20 0.718 0.582

Variability 16 0.676 0.680

Curve Height 1 - -

Peak Position 1 - -

Overall, the three-option format demonstrated superior internal consistency com-
pared to the two-option format across the dimensions of total responses, errors, and
variability. The most pronounced difference was observed in the error dimension,
where the three-option group reached o« = 0.718 (above the .70 threshold), while the
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two-option group remained at o = 0.582. According to Hair et al. [13], reliability
coefficients above .70 are considered acceptable, suggesting that the three-option for-
mat is more reliable and could provide consistency score measurement. This finding
is consistent with theoretical arguments that three-option formats, by providing two
distractors, reduce the probability of correct guessing [11]. On the other hand, the
variability coefficients for both formats fell below the reliability cutoff, with only a
minor difference of .04. Nevertheless, values in the .60-.70 range may be considered
marginally acceptable for exploratory studies.

3.2 Convergent Validity

Convergent validity was examined to determine whether the indicators used in this
study accurately measured the same underlying construct. Because each group con-
tained fewer than 30 participants, achieving a normal distribution was considered
unlikely. Therefore, non-parametric correlations (Spearman’s rho) were employed.

Table 3. Comparison of Cronbach’s Alpha Reliability Coefficients for Trichotomous and
Dichotomous Response Formats

Focusync Pauli
Methods Aspects Total Errors  Variability Curve Peak Corrections
Responses Height  Position
Dichotomous Total Responses 0.227 -0.031 0.025 0.122 0.031 -0.341
(N=22)
Errors 0.128 0.043 -0.226 0.057 - 0.421
0.453*
Variability -0.332  -0.179 0.190 0.128 -0.053  0.185
Curve Height 0.013 0.196 0.229 0.197 -0.048  0.213
Peak Position -0.047  0.497*  0.361 0.053 -0.021 -0.137
Trichotomous Total Responses 0.637** 0.041 -0.402 0.092 0.382 0.144
(N = 23)
Errors 0.044 0.279 0.084 -0.057  -0.05 0.259
Variability -0.299 0.136 0.302 0.01 -0.104  0.137
Curve Height 0.461*  0.163 -0.195 0.181 0.282 0.123
Peak Position -0.148  -0.071 0.071 0.262 0.094 -0.114

Note. Correlations with a large effect size (> |.50]) are in boldface, correlations with a medium
effect size (> |.30|) are in italics.

* < 0,05

** < 0,01

k% 2 ().001

The results indicated stronger convergent validity for the three-option format.
Specifically, the three-option format demonstrated superior correlations between anal-
ogous aspects (e.g., total responses, variability) with the Pauli test, whereas the two-
option format showed no significant correlations across these aspects. Moreover, the
two-option format displayed violations of convergent validity, as reflected in a signifi-
cant negative correlation between errors and peak position, and a positive correlation
between peak position and errors in the Pauli test. These results suggest that the
two-option format failed to capture the intended constructs, while the three-option
format more accurately reflected the relevant psychological attributes.
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The findings support the psychometric superiority of the three-option response
format. This aligns with prior evidence indicating that three-option formats provide
the optimal balance between efficiency and psychometric quality. Rodriguez’s meta-
analysis identified the three-option format as the most effective in preserving validity
and reliability, while reducing guessing. Similarly, Tarrant and Ware [14], and Es-
maeeli et al. [15] demonstrated that three-option items reduce cognitive load, thereby
optimizing test performance without compromising psychometric quality. However,
previous studies were conducted within the context of knowledge-based tests and
did not explore this format’s potential for work aptitude tests. This study shows
that even in the context of work aptitude assessment, the trichotomous response for-
mat has more robust psychometric properties than the dichotomous response format.
Thus, in the context of work aptitude assessment, the three-option format appears to
be more effective.

Despite these contributions, the study has several limitations. Convergent validity
was not established across all dimensions, such as errors, variability, height, and peak
position. Notably, the three-option format demonstrated higher correlations between
height and peak position than within the same dimensions, although these did not
reach statistical significance. Furthermore, this study relied solely on the Pauli Test
as a reference instrument, without examining associations with the Kraepelin Test.
The relatively homogeneous sample, drawn from a single educational institution, also
limits generalizability. Finally, the small sample sizes in both groups (n=22 and n=23)
restricted the statistical power of the analyses. Future research with larger and more
diverse samples is needed to further validate the robustness of the three-option format.

4 Conclusion

This study demonstrates that the three-option response format is superior to the
two-option format in terms of psychometric properties. Reliability analyses indicated
higher internal consistency for the three-option format, particularly in the dimen-
sions of total responses and errors. Convergent validity results further confirmed
the advantage of the three-option format, as it yielded stronger and more construct-
consistent correlations with the Pauli Test. These findings suggest that three-option
items provide a more accurate and psychometrically sound measurement of work ap-
titude. Future studies should extend this line of research with larger sample sizes and
broader predictive variables.

5 Implication

The findings provide practical recommendations for researchers and test developers:
the three-option response format should be prioritized in the design of work aptitude
tests, as it offers superior psychometric properties compared to dichotomous formats.
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