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Background: International standardized tests such as TIMSS serve as rich sources for examining student
academic performance. However, accurate interpretation of the results from these assessments necessitates an
understanding of students’ response patterns and styles. Despite the importance of analyzing response patterns
in international tests like TIMSS for gaining a deeper understanding of student performance, few studies have
comprehensively examined and compared the response styles of eighth-grade students in the TIMSS science
assessment using Item Response Theory (IRT) models across multiple time cycles (2011, 2015, 2019).

Aims: The purpose of this study was to identify the response styles of Iranian students in the TIMSS Grade 8
Science assessments conducted in 2011, 2015, and 2019.

Methods: This research is applied in terms of its purpose and correlational in terms of its methodology.
Additionally, it falls within the category of secondary analysis studies. The statistical population of this study
included all participants in the TIMSS Grade 8 Science assessments during the years 2011, 2015, and 2019.
According to official statistics, the total number of participants was 18,124. The instrument used in this study
was the TIMSS Science test for the years 2011, 2015, and 2019. To determine the response styles and their
stability, IRTree modeling based on a hierarchical approach was employed using the R/Rstudio software
packages. The statistical significance level for this study was set at 0.05 (o= 0.05).

Results: In the TIMSS 2011 assessment, more than half of Iranian students exhibited a typical response style.
In the TIMSS 2015 assessment, approximately one-third of Iranian students showed an extreme response style,
while another one-third demonstrated a typical response style. In the TIMSS 2019 assessment, around one-third
of Iranian students exhibited both typical and extreme response styles.

Conclusion: Given the observed differences in students' response styles, it is necessary to identify their
weaknesses and implement changes in the educational, technological, or cultural systems affecting students.
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Introduction

The process of education in the technological era
necessitates new models and appropriate assessment
tools. Large-scale international assessments like
TIMSS provide valuable data on student performance
in science and mathematics and serve as a benchmark
for comparing educational systems (Martin et al.,
2020; Smail et al., 2018). However, comparative
studies have shown inconsistent results regarding the
relationship between attitude and performance in tests
across different countries (Juen & Deboeck, 2016). A
primary reason for these discrepancies and the
reduced validity of results is the presence of response
styles, which refer to systematic tendencies in
responding to questions regardless of their content
(Khorramdel et al., 2019).

Response styles, as systematic response patterns
independent of content, introduce numerous
psychometric issues and reduce test score validity by
generating systematic error (Cronbach, 1964).
Common styles include Extreme Response Style
(ERS), a tendency to select the endpoints of a scale,
and Midpoint/Ordinary Response Style (MRS), a
propensity for choosing the middle options (Luo &
Bolt, 2015; Kaufmann et al., 2023). Research
indicates that ERS impairs the results of correlation-
based statistical analyses by increasing score variance
and introducing bias (positive or negative) (Liu et al.,
2017; Deboeck & Kyriakides, 2021), and also leads
to biased estimation of mean scores and measurement
error (Kim & Bolt, 2021; Hooton, 2017).Given that
attitudes and response styles may vary across cultures
(Eid et al., 2003), investigating and correcting the
impact of these styles is essential to obtain true test
scores. Previous research has shown that modeling
without considering response style can lead to serious
bias in estimations (Tutz et al., 2018), and advanced
IRT models such as Mixture IRT and IRTree are
effective tools for identifying and controlling these
styles (Buckenholt & Meiser, 2017; Deebak, 2019).
Despite the importance of this topic, a review of the
research literature indicated that no study has yet
addressed the longitudinal identification of response
styles in Iranian eighth-grade TIMSS science test data

Vol. 25, No. 161, 2026

across the 2011, 2015, and 2019 cycles. Therefore,
the present study was conducted with the aim of
filling this gap by identifying and comparing student
response styles in these three time periods using Item
Response Theory (IRT) models.

Method

The present study was applied in purpose and
correlational in method, conducting a secondary
analysis of data from the TIMSS eighth-grade science
assessment in Iran for the years 2011, 2015, and 2019.
The statistical population comprised all Iranian
participants in this assessment during the mentioned
years, and a sample size of 18,124 individuals was
analyzed, with their data sourced from the TIMSS
database; inclusion criteria included participation in
the TIMSS eighth-grade science assessment during
the specified years and being of Iranian nationality,
while the sole exclusion criterion was the absence of
complete response data for a participant. The research
instrument was the TIMSS science assessment (2011,
2015, 2019), a standardized international assessment
for measuring academic achievement in science. To
identify and compare student response styles, Item
Response Theory (IRT) models, specifically the
IRTree model based on a hierarchical approach, were
employed, and analyses were conducted using
R/Rstudio software packages at a statistical
significance level of 0.05 (o = 0.05).

Results

The findings of this study are based on the analysis of
data from 18,124 Iranian eighth-grade students who
participated in the TIMSS science assessment in
2011, 2015, and 2019. Students’ response styles to
attitude questions about science were identified and
categorized into four groups: “Extreme Response
Style” (selecting options 1 or 4), “Midpoint Response
Style” (selecting options 2 or 3), “Acquiescence
Response Style” (selecting options 1 or 2), and
“Ordinary Response Style” (no fixed pattern). Table
1 presents the frequency distribution of these styles in
the TIMSS 2011 assessment, indicating that the
Ordinary Response Style was the most prevalent
(54.6%), while the Midpoint Response Style had the
lowest frequency (8.5%) among Iranian students in
that year.
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Tablel. Frequency and Percentage of Response Styles in the TIMSS 2011 Assessment

Response Style Frequency Percentage
Extreme Response Style 1540 25/6
Midpoint Response Style 511 8/5
Acquiescence Response Style 680 11/3
Ordinary Response Style 3283 54/6
Total 6104 100
Table 1 shows that in the TIMSS 2011 assessment, highest frequency (25.6%), followed by the

over half of the students exhibited the Ordinary
Response Style (54.6%). Among the other three
response styles, the Extreme Response Style had the

Acquiescence Response Style (11.3%) and the
Midpoint Response Style (8.5%), respectively.

Table2. Frequency and Percentage of Response Styles in the TIMSS 2015 Assessment

Response Style Freguency Percentage
Extreme Response Style 1982 32/3
Midpoint Response Style 494 8/1

Acquiescence Response Style 1688 27/5
Ordinary Response Style 1966 32/1
Total 6130 100

Table 2 indicates that in the TIMSS 2015 assessment,
approximately one-third of the students demonstrated
the Extreme Response Style (32.3%), and one-third

exhibited the Ordinary Response Style (32.1%).
Comparing the four response styles, the Midpoint
Response Style had the lowest frequency (8.1%).

Table3. Frequency and Percentage of Response Styles in the TIMSS 2019 Assessment

Response Style Frequency Percentage
Extreme Response Style 2609 34/6
Midpoint Response Style 360 6

Acquiescence Response Style 1402 23/4
Ordinary Response Style 2149 35/9
Total 5980 100

Table 3 reveals that in the TIMSS 2019 assessment,
approximately one-third of the students showed the
Ordinary Response Style (35.9%), and one-third
exhibited the Extreme Response Style (34.6%).
Among the four response styles, the Midpoint
Response Style had the lowest frequency (6%).

Conclusion

This study aimed to determine and compare the
response styles of Iranian eighth-grade students in the
TIMSS science assessment in 2011, 2015, and 2019.
The key findings of this study for each assessment
cycle are discussed and explained below. In the

TIMSS 2011 assessment, the Ordinary Response
Style was dominant among Iranian students with over
half of the frequency (54.6%), while the Extreme
Response Style ranked second (25.6%), and the

Acquiescence (11.3%) and Midpoint (8.5%) styles
were less common. The prevalence of the Ordinary
style was linked to IRT concepts such as Differential
Item Functioning (Majed & Abuharaz, 2019) and
test-taker behavior theories (Papanastasiou &
Michaelides, 2024), and was attributed to the
traditional Iranian educational system’s emphasis on
rote learning and insufficient development of critical
thinking (llanlou, 1398/2019).

In the TIMSS 2015 assessment, the distribution of
styles became more balanced, with Extreme (32.3%)
and Ordinary (32.1%) styles having nearly equal
shares, while the Midpoint style still had the lowest
frequency (8.1%). The Extreme style was associated
with IRT parameters and confidence (Zhang & Wang,
2020; Sirota & Janczic, 2018). These findings,
alongside related studies on aberrant response
profiles (Henninger & Meiser, 2020) and item
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difficulty (Saatcioglu & Sen, 2023) and comparisons
with countries like Japan (Mullis & Martin, 2017
Isozaki, 2018), were interpreted as reflecting the
combined influence of educational and -cultural
factors on decisive or cautious responding in Iran.

In the TIMSS 2019 assessment, the Ordinary (35.9%)
and Extreme (34.6%) styles remained dominant, but
the distribution became slightly more balanced
compared to previous years, with the Midpoint style
having the lowest frequency at 6%. This relative shift,
which can be linked to developmental/generational
change theories (Damas et al., 2020), was attributed
to the potential impact of developments in Iranian
educational policies and practices. However, the
continued prevalence of the Ordinary and Extreme
styles indicates persistent structural challenges within
the educational and cultural system.

Despite providing valuable insights into the response
styles of lranian students on the TIMSS science
assessment, the present study has limitations, many of
which were beyond the direct control of the
researcher. The primary limitation is the nature of
secondary data analysis, meaning the researcher had
no control over the initial data collection process, the
selection of the original sample by the organization
responsible for TIMSS in Iran, or the background
variables collected. This restricted the possibility of a
more in-depth investigation into factors influencing
response styles (such as teacher or school
characteristics, or family factors). Furthermore, the
cross-sectional nature of the TIMSS data in each
cycle does not allow for causal analysis or
examination of individual student changes over time,
with analyses conducted solely based on aggregated
data for each year. Nevertheless, the findings of this
study carry significant practical implications.
Understanding the prevalent response styles among
Iranian students can assist test designers in better
calibrating items and minimizing the impact of
confounding factors on the measurement of true
ability. Additionally, teachers and curriculum
planners can leverage this understanding to modify
teaching methods, guiding students towards more
critical thinking, expressing well-reasoned opinions,
and reducing response behaviors driven by
uncertainty or guessing.
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