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Abstract

The aim of this study was to determine the ability of Iranian students based on their response style in the
2019 Eighth Grade TIMSS Science Assessment. The statistical population of this study included all
participants in the 2019 TIMSS Eighth Grade Science Assessment. The sample of this study consisted of
all Iranian participants in the TIMSS Eighth Grade Science Assessment. In this study, different response
styles, including extreme, middle, and acquiescent styles, and their effects on individuals’ abilities were
examined. The data were analyzed using various Item Response Theory (IRT) models. The results showed
that in 2019, the acquiescent response style (ARS) had a significant effect on test results and led to an
increase in the variance of scores. Furthermore, gender differences indicated that boys tended to adopt
extreme styles more frequently, while girls were more inclined toward middle styles. The findings of the
study suggest that response styles can influence individuals’ abilities. These results may contribute to
improving the design of standardized tests, reducing cultural biases, and providing solutions for more
accurate assessment at both national and international levels.
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6 middle response styles (MRS)
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Extended Abstract

Introduction

Academic achievement has long been recognized as a fundamental indicator of success in scientific
and social progress, making it a main goal of educational systems (Sahibzada et al., 2022). Among
the most important international assessments that evaluate students’ learning quality worldwide is
the TIMSS assessment (Kalagarastani et al., 2018). TIMSS measures students’ knowledge in
mathematics, science, and life-related skills (Ismail et al., 2018). Iran has participated in five TIMSS
studies at the fourth-grade level between 1995 and 2015 (Bairamipour et al., 2020). In the 2019
TIMSS assessment, Iran ranked 39th out of 43 countries in eighth-grade science, with a mean score
of 449, significantly lower than Singapore's 608 and below the international average of 500 (Zia Nejad
Shirazi et al., 2022). Around 28% of Iranian students failed to meet even the basic proficiency level
of 400, compared to the international average of 15% (Zia Nejad Shirazi & Qaltash, 2016). Countries
like Qatar, the UAE, and Armenia have improved significantly through educational investments and
international collaboration, while Iran has lagged (Aleksankov, 2017).
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The Iranian educational system has been criticized for focusing excessively on memorization at the
expense of meaningful understanding (Minaei, 2013). Internationally, policymakers are working to
ensure students achieve technological literacy to compete globally (Tsupros et al., 2009). Factors
such as inadequate teacher preparation, unequal resource distribution, and excessive school
closures due to pollution have further impeded learning (Khalilnejadi et al., 2024; Piroozi & Kazemi,
2022). Response styles, including extreme and acquiescent patterns, have been shown to
significantly affect test results, potentially inflating or deflating estimates of ability (Bolt & Newton,
2011; Wetzel et al., 2013). Such biases disrupt statistical analyses like factor analysis and SEM (Dibek
& Cikrikei, 2021), and cultural factors influence these styles (Khorramdel et al., 2019; Wang et al.,
2022). Despite extensive work internationally, studies focusing on Iranian students’ response styles
in TIMSS 2019 remain limited.

Methods and Materials

This study was an applied, correlational research based on secondary analysis of TIMSS 2019
eighth-grade science assessment data. The statistical population included all Iranian students who
participated in the TIMSS assessment. Data sampling was simple random, extracted from the TIMSS
database without researcher intervention. Responses from 5980 students were analyzed.

The assessment instrument was the official TIMSS 2019 Science Test, developed by the IEA. It
evaluated content areas such as biology, chemistry, physics, and earth sciences and emphasized
analytical skills over rote learning. Various hierarchical models, including IRTree models, were
applied. Three models were tested: Model 1 included random effects for students and fixed effects
for items, Model 2 added node effects, and Model 3 incorporated random node effects. Scoring for
Likert-scale items ranged from 1 (Strongly Agree) to 4 (Strongly Disagree), with reverse scoring
applied to self-confidence items.

Findings

Descriptive statistics revealed that students with an extreme response style had the highest mean
ability (0.159), while students with an acquiescent response style had the lowest mean ability (-0.17).
Students with middle and regular response styles had mean abilities close to each other.

Analysis of variance (ANOVA) showed a statistically significant difference in cognitive ability among
the different response style groups (F=38.259, p<0.0001). Post-hoc Bonferroni tests indicated that
students with extreme response styles had significantly higher abilities than those with middle,
regular, or acquiescent styles. No significant difference was found between students with middle and
regular styles or between middle and acquiescent styles. However, regular responders scored
significantly higher than acquiescent responders.

Discussion and Conclusion

The findings of this study highlight the substantial influence of response style on the cognitive ability
scores of Iranian eighth-grade students in the TIMSS 2019 science assessment. Students who
tended toward extreme responses performed better cognitively, possibly reflecting greater
decisiveness, confidence, or more efficient information processing. In contrast, students with an
acquiescent response style demonstrated lower cognitive ability, which may indicate lower
engagement, motivation, or test-taking skills.

The similarity between students with middle and regular response styles suggests that hesitation or
moderation does not drastically differentiate performance levels compared to more polarized
answering behaviors. These findings underscore the importance of accounting for response style in
educational assessments to achieve more accurate and fair evaluations of student competencies.
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From a practical perspective, recognizing the role of response styles can inform the design of
educational interventions and assessment tools. Strategies to mitigate the impact of biased response
styles could lead to more valid and equitable evaluations. Moreover, longitudinal analyses of
response style trends across different TIMSS cycles could offer valuable insights into the impact of
educational reforms and social changes on student learning behaviors.

Despite its contributions, the study faces limitations, including reliance on available secondary data
and the inability to control for all external factors affecting student responses. Future research should
consider mixed-method approaches, integrating qualitative insights into students' attitudes and test-
taking behaviors to provide a more comprehensive understanding of the phenomenon. Tailored
interventions that help students engage more critically and confidently with assessment tasks could
further enhance the validity and reliability of large-scale educational evaluations.
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