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Despite widespread use of the constructivist learning environment survey
(CLES), there is limited evidence regarding its validity in primary
mathematics classrooms in Indonesia. This gap raises concerns about the
accuracy of measuring students’ perceptions of constructivist practices in
this specific context. This study aims to examine the psychometric properties
of the Indonesian version of the CLES using the Rasch measurement model.
A total of 246 fifth- and sixth-grade students from four districts participated
in the study. The results indicate that the instrument demonstrates adequate
psychometric quality, including good reliability (Cronbach’s a=0.83), strong
person reliability (0.81), and excellent item reliability (0.97). The scale also
satisfies unidimensionality assumptions, and the 5-point Likert response
format functions effectively. These findings suggest that the instrument
consistently captures students’ perceptions and the items are well-targeted to
the sample. However, differential item functioning (DIF) was identified
across gender and district groups, indicating potential bias in several items.
Overall, the Indonesian CLES is a reliable and valid tool, with minor
refinements needed to improve measurement invariance across groups. This
study contributes to both theory and practice by providing a context-
sensitive, Rasch-validated instrument that supports accurate evaluation and
improvement of constructivist mathematics teaching in Indonesian primary
schools.
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1. INTRODUCTION

The implementation of constructivist approaches in primary mathematics education is widely
regarded as essential for fostering meaningful and deep learning. Constructivism positions students as active
participants who construct knowledge through experience, inquiry, and social interaction, while teachers
facilitate learning by guiding exploration and reflection. In mathematics classrooms, this approach is
particularly critical because students must develop conceptual understanding of abstract ideas, rather than
merely memorizing procedures. When effectively implemented, constructivist learning environments support
problem-solving ability, mathematical reasoning, and the application of knowledge in real-life contexts.
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However, translating constructivist principles into actual classroom practice remains a persistent
challenge. Empirical studies show that the effectiveness of constructivist environments depends heavily on
how teaching practices are enacted in real classrooms, with substantial variation across contexts and teachers
[1]-[3]. In Indonesia, these challenges are even more pronounced. Mathematics instruction in many primary
schools continues to be dominated by teacher-centered approaches, emphasizing procedural fluency over
conceptual understanding. This condition is further complicated by regional disparities in educational
resources, teacher quality, and access to professional development, particularly in rural and remote areas.
As a result, there is a critical need to systematically evaluate whether classroom practices truly reflect
constructivist principles.

A fundamental issue underlying this challenge is the lack of a valid and contextually appropriate
instrument to measure constructivist learning environments in Indonesian primary mathematics classrooms.
Without accurate measurement tools, efforts to improve instructional practices remain fragmented and
difficult to evaluate. In this sense, psychometric validation is not merely a technical exercise; it is a necessary
step toward diagnosing classroom practices, informing teacher development, and ultimately improving the
quality of mathematics instruction.

The need for such an instrument is particularly urgent at the primary school level, where
foundational mathematical concepts are first established. At this stage, students are transitioning from
concrete to more abstract thinking, making them highly sensitive to the quality of instructional approaches.
Unlike secondary or higher education, where students may already possess established learning strategies,
primary students rely heavily on classroom environments to shape their understanding of mathematics.
Therefore, instruments validated in secondary or tertiary contexts cannot be directly generalized without
considering developmental, linguistic, and pedagogical differences.

To assess constructivist learning environments, Taylor et al. [4] developed the constructivist
learning environment survey (CLES) to evaluate how well a given classroom aligns with a constructivist
epistemology and to help educators reconsider their epistemological presumptions and modify their methods
of instruction. The instrument assesses dimensions such as personal relevance, uncertainty of knowledge,
critical voice, shared control, and student negotiation. The CLES has been widely validated across subjects,
educational levels, and cultural contexts, demonstrating strong psychometric properties. However, most
existing validations rely on classical test theory (CTT), which has limitations in assessing item-level
performance, scale functioning, and measurement invariance across groups.

In contrast, the Rasch measurement model provides a more rigorous framework by enabling detailed
analysis of item difficulty, person ability, unidimensionality, and differential item functioning (DIF). This is
particularly important in diverse contexts such as Indonesia, where cultural, linguistic, and regional
differences may influence how students interpret survey items. The reliance on CTT in prior studies therefore
represents a significant methodological limitation, as it may obscure measurement bias and reduce the
accuracy of conclusions regarding classroom environments.

Over time, CLES has been widely validated across various subjects [S]-[8], educational levels, and
cultural contexts, demonstrating strong psychometric properties, as shown in Table 1. The instrument has
also undergone cross-cultural adaptation and translation into several languages, including Mandarin [9],
Spanish [10], and Korean [5], [6], [11], enabling its broader application in international educational
research. Furthermore, CLES has been implemented among diverse participant groups, such as students
[51-(8], [12], [13], teachers [11], [14], [15] and pre-service teachers [15]-[17], highlighting its flexibility and
relevance for examining constructivist learning environments in various educational contexts.

Despite the extensive international use of CLES, there is currently no Rasch-validated version
specifically designed for Indonesian primary mathematics classrooms. This gap highlights the need for
a context-sensitive and psychometrically robust instrument that can accurately capture students’ perceptions.
Addressing this gap is crucial not only for advancing research but also for providing practitioners with
a practical diagnostic tool that can be used to evaluate and improve teaching practices.

Therefore, the novelty of this study lies in the Rasch-based validation of the CLES for Indonesian
primary mathematics classrooms, a context that has not been previously examined. Unlike prior studies that
mainly relied on CTT and secondary-level samples, this study evaluates item functioning, measurement
invariance, and DIF across gender and district groups, thereby providing a more context-sensitive and
psychometrically rigorous instrument for assessing constructivist learning environments.

This study aims to validate the CLES in Indonesian primary school mathematics classrooms using
the Rasch model. Specifically, this study seeks to: i) examine the construct validity and psychometric
properties of the instrument; ii) identify differences in students’ perceptions based on gender and district; and
iii) detect items exhibiting DIF. This study is important both theoretically and practically. Theoretically, it
contributes to the advancement of research on constructivist learning environments by providing robust
psychometric evidence from a developing country context, thereby extending the applicability of CLES
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beyond settings where it has been traditionally validated. Practically, it offers an Indonesian mathematics
CLES as a ready-to-use diagnostic instrument that enables teachers, school leaders, and policymakers to
systematically evaluate classroom practices and identify areas for improvement. By providing accurate and
context-sensitive measurement, this instrument supports evidence-based decision-making and contributes to
enhancing the quality of mathematics instruction, particularly in addressing the gap between constructivist
theory and actual classroom practice in Indonesia. Given the complexity of directly observing classroom
practices at scale, this study focuses on students’ perceptions as a valid proxy for evaluating constructivist
learning environments.

Table 1. Details for studies using CLES

Reference  Country  Language(s) Sample(s) Unique contributions
[12] North English 1,079 pupils in 59 scientific ~ Solid evidence in favor of the CLES’s legitimacy
Texas version courses
[17] Texas English 17 teachers and 845 students  Evaluated the application of the ISLE model using the
version updated, 20-item version of the CLES developed by Bruce
Johnson and Robert McClure.
[9] Taiwan Mandarin 1,879 students in 50 classes good validity (factor structure, reliability, and classroom
version differentiation capacity) for the CLES in both Mandarin and
English
[10] South Englishand 223 Hispanic grade 4-6  Strong associations were found for parental involvement
Florida Spanish students with students’ learning environment perceptions and student
version outcomes, and for Spanish classroom environment with
student outcomes.
[7] South English 1,864 math students in This prompted a cross-validation of this CLES version for
Africa version grades 4-6 over 43 classes. this group with respect to its factorial validity, internal
consistency and classrooms-separation ability.
[5] Korean 1,083 pupils in 24 science Cross-validated results validated that students who were
version classes in Grade 10 introduced to a new curriculum saw a more constructivist
learning environment than students who were not.
[6] Korean 136 Korean students in A project using action research in a longitudinal study of the
version grade 11 earth science development of constructivist classrooms and students’
classes attitudes.
[11] Korea Korean 70 Korean high school Results from cross-validation confirmed that students who
version teachers attended  were introduced to a new curriculum thought the classroom
professional  development was more constructivist than it was for students who were
programs at the University not. Additionally, they proved that there are strong
of lowa. correlations between the classroom environment and pupils’
attitudes toward science and bolstering the Korean version’s
factor structure and dependability.
[8] Florida English Two distinct groups of 53  When the CLES was cross-validated across CBS students
version and 66 fifth-graders enrolled  and non-CBS students, CBS students showed better pre-post
in the Class Banking System  changes on the majority of the CLES’s dimensions.
(CBS)
[16] USA English 43 pre-service elementary CLES scales exhibited satisfactory reliability
version teachers at American
institution
[14] Ohio English Two samples of 47 and 203  Teachers’ opinions about using constructivism in the
version teachers classroom.
[13] USA English 60 students Adequate alpha reliability coefficients for each and every
version CLES scales an action research project that involves a local
school (grade 6) and a regional university to track how well
classroom activities correspond with constructivist theory
while incorporating technology into the curriculum.
[15] USA English 290 teachers in upper Robust factorial validity and dependability
version elementary, middle, high
school, and pre-service
2. METHOD

This current investigation was conducted within the framework of mathematics classes at primary
schools in four districts (South Jakarta, West Jakarta, Bengkayang, and Manokwari). Since the first author
only had access to the participants in this study, a convenience sampling technique was employed. A cross-
sectional total sample of 246 students in the fifth and sixth grades, aged between 10 and 14 (average
age=11.90; standard deviation (SD)=0.915), with 110 males (44.72%) and 136 females (55.28%), who took
mathematics were enrolled in the study, and they freely provided anonymous responses to the questionnaire
in the classroom environment. The information was gathered in the middle of the second semester in 2024.
The participants took roughly twenty minutes to finish the questions. Table 2 summarizes the participants’
demographic information.
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This study is quantitative research using an adapted version of constructivist values-based learning
environment survey (CVLES) questionnaire. CVLES was designed to examine students’ empowerment
within a constructivist values-based learning environment that promotes healthy and sustainable learning
practices. The CVLES questionnaire comprises six dimensions that address participants: i) students’
engagement (SE); ii) teacher support (TS); iii) working together (WT); iv) relating to others (RTO);
v) thinking deeply (TD); and vi) critical social thinking (CST).

Table 2. Demographics of the participants (N=246)

Characteristics Items Frequency  Percentage (%)
Gender Male 110 44.72
Female 136 55.28
Grade Grade 5 103 41.87
Grade 6 143 58.13
Age 10 years old 13 05.28
11 years old 64 26.02
12 years old 99 40.24
13 years old 65 26.42
14 years old 5 02.03
District South Jakarta 110 44.72
West Jakarta 81 32.93
Bengkayang 25 10.16
Manokwari 30 12.20

2.1. Instrumentation

This instrument is a modified version of the CVLES. First, since the original version of the CVLES
[18] was developed for science classes, we adjusted the wording of the questionnaire items according to
mathematics classes in the recent study. For example, we modified the item “I was interested in the dilemma
story” to “I was interested in mathematics.” Additionally, 11 items were revised to reflect the specific nature
of mathematics. For instance, we changed the item “I learn that I can use chemistry knowledge to take care of
the environment” to “I learn that I can use mathematical knowledge to practice analyzing useful
information.” Secondly, the study involved colleagues and doctoral students to conduct face validation of all
the items. In addition, 12 students were chosen to read the items and offer suggestions for revision, if needed,
to make them clearer, shorter and more logical. Considering the advice of colleague and the focus group
interview with the students, there are some suggestions and recommendations as: avoid using the word
“very”, so the statement “I was very interested in maths” becomes “I’m interested in maths.” Another change
is using the word “like” instead of “enjoy”. So, the statement “I enjoy studying maths” became “I like
studying maths.” Consequently, an item pool of 18 items on six scales was created and measured on a 5-point
Likert scale from 1 (strongly disagree) to 5 (strongly agree). All of the instrument’s items were translated into
Indonesian because that is the mother tongue of every participant in the survey.

2.2. Data analysis

Research data was examined using the Rasch model analysis technique, a contemporary
psychometric method for assessing instruments made for latent qualities, such as competence, thinking, and
perceptions. The analysis using the Rasch model with Winstep 5.03.1.0. For comprehensive psychometric
examination in high-stakes situations, it is frequently advised. The Rasch model offers accurate information
when testing instruments. The Rasch analysis states that the likelihood of a response replying or endorsing
a question or statement is based on a uniform scale examination of the respondent’s ability and the question
or statement’s difficulty. Unidimensionality, which mandates that every item on an instrument measure only
one latent trait (in this case, constructivist learning environment), is one of the fundamental tenets of the
Rasch analysis and is crucial for instrument creation. Through a set of indices provided by the Rasch
analysis, researchers can evaluate the degree to which each question/statement and person are in line with
this premise. The classical model is not used in this study since the items in the model are inconsistent or
vary based on the abilities of the respondents or participants [19].

3. RESULTS AND DISCUSSION

The psychometric evaluation of CLES was conducted using the Rasch measurement model. The
evaluation focused on five major aspects: unidimensionality, item analysis, diagnostic rating scale
functioning, summary statistics, and DIF. The findings for each aspect are presented in subsections to provide
comprehensive evidence of the instrument’s measurement quality and psychometric adequacy.
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3.1. Unidimensionality

Identification of unidimensionality is useful for optimizing the measurements carried out.
The information presented should be more focused on the attributes being measured. The instrument’s
unidimensionality is a crucial metric for assessing whether it can measure the constructivist learning
environment, which is what this particular instrument is intended to measure. Principal component analysis
of the residual is used in Rasch model analysis to determine how well the instrument’s variety captures the
intended measurement. This analysis in the Winsteps application version 5.3.1.0 is done by paying attention
to the values of raw variance explained by measures and unexplained variance in st to 5th contrast. Linacre
explained unidimensionality can be demonstrated if the raw variance explained by measures is >20% and if
unexplained variance in 1st to 5th the contrast of residuals is less than 15%. Based on Table 3, the results of
raw variance explained by measures are worth 34.2% which is classified as good criteria. Then the
unexplained variance in 1st was 7.1%, smaller than 15%. So, the instrument construct used actually tests one
variable, namely student perception of constructivist learning environment as a whole.

Dimensionality analysis involves examining the unexplained variance to identify secondary
dimensions. The first contrast in unexplained variance often needs to have an eigenvalue of at least 2 to be
considered significant. If the eigenvalue is less than 2, the test is likely unidimensional. The unexplained
variance in the first contrast is often analyzed to determine if it exceeds certain thresholds. principal
component analysis of residuals (PCAR) supports unidimensionality when the variance explained by the first
dimension exceeds 50%, and the eigenvalue of the unexplained variance in the first contrast is less than 2 [20].

Table 3. Summary statistics

Parametric CLES

Person Item
N 246 18
Mean 1.58 0.00
SD 0.06 0.27
Standard error 0.06 0.27
Reliability 0.81 0.97
Separation 2.09 597
Infit — MNSQ 1.00 1.05
Outfit — MNSQ 0.99 -0.14
Infit — ZSTD -0.09 0.28
Outfit— ZSTD -0.09 0.03
Cronbach alpha (KR-20) 0.83
Unidimensionality:

- Raw variance explained by measures (34.2%)
- Unexplained variance in 1st contrast (7.1%)

3.2. Item analysis

The level of suitability of the items interprets the items as functioning normally to measure
constructivist learning environment in order to dispel any misunderstandings about the item fit order of the
items examined based on data processing with Winstep. Based on the Table 4, fit order items can be
researched based on the outfit mean-square (MNSQ), Outfit standardized (ZSTD), and point measure
correlation columns. The provisions for assessing the suitability of fit items or the inappropriateness of misfit
items, namely the outfit MNSQ value is from 0.51 to 1.49, closer to 1, the better. Outfit ZSTD is -1.9 to +1.9,
the closer to O the better. Point measure correlation has a value of 0.41 to 0.84. If it fulfils one of the three
provisions, then the item can be considered fit.

Table 4 shows that there are 1 item misfit the Ist criterion. Based on the 2nd criterion, there are
three items that are misfit, namely item TS1, SE3, and RTO2. Then, based on the 3rd criterion, there are two
items that have a Pt Measure Correlation below the value of 0.41 and above 0.84. Overall, it can be claimed
that nearly all of the constructivist learning environment components that students perceive to be fit are ones
that function normally and that students can understand correctly, making it possible to gauge students’
perceptions of them. Only one item namely TS1 should be dropped as it does not fulfil the provision.

3.3. Diagnostic rating scale

An investigation of the validity of rating scales is a test used to determine whether or not
respondents find the choices they are asked to rate unclear. An approach for verifying the ranking
assumptions stated in the instrument is offered by Rasch model analysis. The diagnostic rating is carried out
to determine the respondent’s understanding of the differences in answer choices for constructivist learning
environment variables 1, 2, 3, 4, and 5. Respondents understand answer disparities if the observed average
and Andrich threshold values increase according to their level. Table 5 displays the diagnostic rating scale.
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The table displays suitability and improvement at alternative levels 1, 2, 3, 4, and 5. The results of the
analysis describe the levels of the constructivist learning environment instrument in accordance with the real
conditions of student behavior. The average observation for score option 1 (strongly disagree) starts from
logit +0.33. For score option 2 (disagree), the average observation is logit +0.36 and rises to logit +2.23 for
score option 5 (strongly agree).

Rasch models (especially the rating scale model) use Andrich thresholds for determining the accuracy
of the polytomy value and characterizing the boundaries between categories on an ordinal scale. This makes
it easier to comprehend how respondents proceed on a rating scale from one category to the next. In order to
evaluate how well the rating scale (from strongly disagree to strongly agree) is functioning, and whether
respondents are using the categories correctly, it is crucial to interpret Andrich thresholds. The successive
movement of the Andrich threshold value from none to negative and positive implies that the respondents can
choose from the available options. So, the suggested answer choice scale for the constructivist learning
environment instrument is five levels. Figure 1 shows the result of item Andrich threshold.

Table 4. Item analysis
Dimension  Item  Measure  Outfit MNSQ  Outfit ZSTD Pt Measure

SE 1 0.74 1.12 1.16 0.46

2 0.65 0.97 -0.26 0.50

3 -0.76 1.41 2.51 0.33

TS 1 -0.01 1.52 3.90 0.44

2 -0.77 0.78 -1.55 0.46

3 0.10 1.01 0.17 0.49

WT 1 0.76 0.87 -1.29 0.57
2 0.47 0.92 -0.71 0.53

3 0.47 0.88 -1.12 0.59

RTO 1 0.52 0.88 -1.15 0.57
2 -0.56 0.62 -3.20 0.54

3 -0.74 0.94 -0.34 0.42

TD 1 -0.16 0.81 -1.62 0.51

2 0.45 0.87 -1.24 0.55

3 0.29 1.05 0.50 0.46

CST 1 -1.23 0.88 -0.62 0.37
2 0.13 1.17 1.46 0.47

3 -0.34 1.12 0.91 0.42

Table 5. Results of the CLE diagnostic rating scale

Category label Observed count % Observed  Sample Infit Outfit Andrich Category
score average expect Mnsq Mnsq threshold measure
1 1 70 2 0.33 0.03 1.24 1.52 NONE (-2.17)
2 2 104 2 0.36 0.32 1.05 1.31 0-.23 -1.07
3 3 747 17 0.68 0.71 0.95 0.89 -1.47 -0.21
4 4 1,460 33 1.25 1.29 0.96 0.81 0.31 0.96
5 5 2,047 46 2.26 2.23 1.00 0.99 1.38 (2.68)

CATEGORY PROBABILITIES: MODES - Andrich thresholds at intersections
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Figure 1. Item Andrich threshold
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3.4. Instrument analysis

When completing the rating scale to reveal students’ perceptions of the constructivist learning
environment, the person measure shows the average score of all respondents. The fact that the respondent’s
average value is lower than the item’s average (item average value =0.27 logit) indicates that the instrument
items’ difficulty is generally more than the respondent’s ability. The Cronbach alpha reliability value has four
categories, namely the very good category of 0.80 to 1.00, the good category of 0.70 to 0.80, the fair category
of 0.60 to 0.70, and the poor category of 0.00 to 0.60 [21], [22]. The interaction between the individual and
the items as a whole is indicated by the very good Cronbach alpha score of 0.83. As a measure of how
consistently respondents responded, person reliability has a rating of 0.81, which is excellent. The
instrument’s item reliability, with a value of 0.97, demonstrates the item quality at a distinct level.

The average infit MNSQ value is 1.00 and the average Outfit MNSQ value is 0.99, as shown by the
person table. Meanwhile, the average value of Outfit MNSQ is -0.14 and Infit MNSQ is 1.05, as shown by
the item table. Since 1 is the optimum value, the better the condition is the closer it is to 1. Thus, the typical
person and item are nearly in perfect shape. In addition, individuals’ average Infit ZSTD value is -0.09, and
their average outfit ZSTD value is -0.09. In that case, the item’s Infit ZSTD and Outfit ZSTD values are 0.28
and 0.03. ZSTD values should ideally be zero; the closer to zero, the better. Thus, it can be said that the item
and the person are of good quality. The final one deals with dividing or classifying people and things.
A student’s constructivist learning environment instrument’s individual separation shows how well a set of
items spreads along the logit ability range. Because the items in it can reach people with high to low levels of
skill, the instrument generated is better the higher the individual separation.

Item separation, on the other hand, shows how widely distributed the measurement sample is along
a linear interval scale. The accuracy of the measurement increases with grain separation. The meaningfulness
of the construct being measured can also be described by this index. The quality of the individual and the
instrument as a whole improves with increasing separation value. The formula H=((4 x separation)+1)/3 can
be used to determine the separation value. The separation value for a person is 3.03, which is equal to 3,
while the separation value for goods is 8.31, which is equivalent to 8. This demonstrates that the research
participants have a range of skills that fall into three groups. In the meantime, the items’ difficulty levels are
divided into eight classes, ranging from the simplest to the most challenging. Figure 2 displays the Wright
maps. The right side of the Wright map is the distribution of the level of difficulty of the test items, while the
left side is the distribution of student abilities. There is no statement that is considered the most difficult.
While statement number 16 is the easiest. All statement items are in the bottom position, meaning that the
probability of most students responding to the statement appropriately is quite large. The level of difficulty of
the statement items (item measure) is seen from the logit value of each statement item which can be seen in
the measure column. A high logit value indicates the highest level of difficulty of the statement item.

The Wright map analysis provides important insights into how students perceive different aspects of
the constructivist learning environment. Items with higher logit values represent aspects that are more
difficult for students to perceive or agree with, while lower logit values indicate aspects that are more easily
recognized in classroom practice. The results show that most items are located at the lower end of the logit
scale, suggesting that students generally perceive constructivist practices as present in their classrooms. This
pattern implies that while surface-level constructivist practices may be present, deeper constructivist
elements—such as student autonomy and negotiation—are less consistently implemented.

3.5. Differential item functioning analysis

DIF graphs are useful for analyzing whether a question item makes a different contribution to
a particular respondent gender group. The Mantel test for polytomous items typically displays a chi-square
value [23], which measures the difference in item responses between groups, as well as a p value, which
indicates the statistical significance of the difference. If the chi-square value is high and p<0.05, this indicates
a significant difference, indicating that the item may be biased toward one group. Additionally, the table may
include log-odds, or coefficients, which indicate the direction of the bias, helping to identify advantaged or
disadvantaged groups. In the graph above the red line represents the female group while the blue line
represents the male group. As shown in Figure 3, the two parallel lines indicate no DIF, while different or
separate lines indicate the presence of DIF. The DIF graph showing the red line is higher than the blue line
indicates that these items are more difficult for female students to agree with than male. The item that differs
significantly found on item 1 and item 2 in student’s engagement dimension. The DIF graph showing the
blue line above the red line indicates that this item is more difficult for female students to agree with than
male. Meanwhile, the other item which also differs significantly is item 2 in WT dimension. The blue line
above the red line depicts that this item is more difficult for male students to agree with than female students.
The Mantel table allows researchers to evaluate the fairness of an item in polytomous contexts where there
are more than two response categories.
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As seen in Figure 4, there is a comparison of DIF measure between four regions: West Kalimantan,
West Jakarta, South Jakarta, and West Papua. The DIF measure value ranges from -1 to +2, which indicates
how much the item function (item bias) differs between regions. Regions with positive DIF values such as
West Jakarta and South Jakarta indicate that the item is easier for students from those regions. Conversely,
regions with negative DIF values like West Kalimantan and West Papua indicate that the item is more
difficult for students from those regions. This indicates a potential bias in the item, where students from West
Kalimantan and West Papua may be disadvantaged due to higher difficulty compared to students from West
Jakarta and South Jakarta, who have an advantage in answering the same item.

3.6. Practical implications for classroom use

The validated Indonesian CLES instrument can be used as a diagnostic tool by primary school
teachers to evaluate and improve constructivist practices in mathematics classrooms. The following steps are
recommended: i) administer the CLES periodically (e.g., once per semester) to capture students’ perceptions
of the learning environment; ii) identify low-scoring dimensions or difficult items, particularly those related
to shared control and critical voice, as these indicate areas where students feel less engaged or empowered;
iii) reflect on teaching practices, especially in relation to student participation, collaborative learning, and
opportunities for expressing ideas; iv) implement targeted improvements, such as increasing group
discussions, encouraging student questioning, and involving students in decision-making processes; and
v) monitor changes over time using repeated CLES measurements to evaluate the effectiveness of
instructional improvements. By using the instrument in this way, teachers can move beyond intuition and rely
on data-driven insights to enhance constructivist teaching practices in mathematics classrooms.
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Figure 4. DIF analysis based on district

3.7. Discussion

The following discussion interprets these psychometric findings in relation to constructivist theory
and classroom practice. This study aimed to validate the CLES for Indonesian primary mathematics
classrooms using the Rasch model. The findings demonstrate that the instrument possesses strong
psychometric properties, including adequate unidimensionality, high reliability, and appropriate rating scale
functioning. These results confirm that the Indonesian CLES is capable of consistently measuring students’
perceptions of constructivist learning environments. Similar findings have been reported in recent Rasch-
based validation studies of educational and learning environment instruments, which emphasize the
importance of item fit, scale functioning, and measurement invariance in ensuring accurate and reliable
assessment [24]. Beyond statistical adequacy, Rasch analysis provides deeper insights into classroom
realities. The presence of misfitting items and DIF across gender and district suggests that measurement is
sensitive to sociocultural and contextual variation, a phenomenon consistently reported in recent Rasch-based
educational research. Studies in large-scale educational assessments and classroom-based instruments show
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that DIF can arise from differences in language, culture, and instructional contexts, affecting the
comparability of student responses across groups [25]-[27]. This reinforces the need for context-sensitive
validation rather than direct adoption of instruments developed in different settings.

From a theoretical perspective, the findings highlight a critical distinction between surface-level and
deep constructivist practices in primary mathematics education. While students generally report exposure to
constructivist elements, more complex dimensions—such as shared control and critical voice—are less
consistently perceived. This aligns with empirical evidence showing that constructivist approaches often
improve engagement and interaction but require deeper pedagogical transformation to affect higher-order
thinking [28]. Research consistently shows that constructivist approaches enhance mathematical problem-
solving, critical thinking, and conceptual understanding, but their effectiveness depends on the depth of
implementation [29]. Similarly, studies in Philippine mathematics education suggest that teachers may hold
strong constructivist beliefs while their instructional practices do not fully reflect these orientations, particularly
in facilitating students’ active assimilation and reconstruction of knowledge [30]. In mathematics education
specifically, this partial implementation is particularly problematic due to the abstract nature of mathematical
concepts. Constructivist environments are essential for enabling students to actively construct meaning, yet
traditional procedural teaching remains dominant. Recent meta-analytic evidence confirms that constructivist
approaches yield positive but variable effects, depending on instructional quality and contextual factors [31].

The validated Indonesian CLES offers a practical diagnostic instrument that can support
improvements in classroom practice. Its value lies in translating students’ perceptions into actionable
insights, enabling teachers to identify specific weaknesses in constructivist implementation. Empirical
research suggests that when teachers systematically assess learning environments, they are better able to
design targeted instructional interventions, such as inquiry-based learning, collaborative problem-solving,
and student-centered discussion [32]. Furthermore, constructivist classroom innovations—particularly those
integrating technology—have been shown to enhance mathematical reasoning and engagement when aligned
with student-centered principles [33]. At the classroom level, the findings suggest that teachers should focus
on strengthening: student autonomy (shared control), expression of ideas (critical voice), collaborative
knowledge construction. These areas are consistently identified as high-impact components of constructivist
pedagogy but are also the most difficult to implement effectively.

The findings have strong relevance for Indonesia’s “Merdeka Belajar” (Freedom to Learn) policy,
which emphasizes student-centered learning, autonomy, and meaningful educational experiences. The
presence of DIF across districts indicates that implementation of constructivist practices varies significantly
across regions, reflecting inequalities in resources and teacher capacity. Recent research highlights that
successful implementation of constructivist reforms requires system-level support, including sustained
teacher professional development, curriculum alignment, and continuous evaluation mechanisms. Empirical
studies on curriculum reform consistently show that the effectiveness of instructional change depends on the
quality and continuity of teacher professional development, as well as alignment between policy goals and
classroom practices [34], [35]. These studies demonstrate that without structured support systems, teachers
often struggle to translate reform principles into practice, leading to partial or inconsistent implementation.
The Indonesian CLES can serve as a ZSTD monitoring tool to assess whether classrooms align with these
policy goals. By shifting evaluation from purely outcome-based measures to process-oriented assessment,
policymakers can gain deeper insights into the quality of teaching and learning environments. This aligns
with global trends emphasizing the importance of learning environments in improving educational outcomes.

This study contributes to the broader field by demonstrating the importance of context-sensitive and
psychometrically robust instruments. The use of Rasch modeling enables more precise measurement and
helps identify hidden biases, supporting more equitable evaluation practices. Future applications of the
Indonesian CLES may include longitudinal monitoring of classroom environments, evaluation of curriculum
reforms, and cross-regional or international comparative studies. This study provides a validated, context-
sensitive instrument supported by robust empirical evidence that helps bridge the gap between constructivist
theory and classroom practice. By enabling accurate diagnosis of learning environments, the Indonesian
CLES supports evidence-based improvements in teaching, contributes to educational reform, and promotes
more meaningful mathematics learning experiences.

This study has several limitations that should be considered. First, the use of convenience sampling
with 246 students from four districts limits the generalizability of the findings, particularly in representing the
diversity of Indonesian primary schools. Second, the study relies solely on students’ self-reported
perceptions, which may be influenced by response bias or limited metacognitive awareness at the primary
level. Third, although the Rasch model provides strong evidence of internal construct validity, several items
exhibited misfit and DIF, indicating potential issues related to item interpretation and contextual differences.
Finally, the cross-sectional design restricts the ability to examine changes in constructivist learning
environments over time.
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Future research should address these limitations by employing larger and more representative
samples across diverse regions, as well as incorporating multiple data sources such as classroom observations
and teacher reports to strengthen validity. Longitudinal designs are also recommended to capture changes in
learning environments, particularly in response to educational reforms. Further studies may explore the
predictive validity of the Indonesian CLES by examining its relationship with students’ achievement,
engagement, and higher-order thinking skills. Additionally, integrating this instrument into mixed-methods or
multi-level research designs could provide deeper insights into the dynamics of constructivist practices across
classroom, school, and policy levels.

4. CONCLUSION

This study set out to validate the CLES for Indonesian primary mathematics classrooms using the
Rasch measurement model, with conclusions grounded in empirical evidence from 246 students, including
item fit statistics, reliability indices, unidimensionality testing, Wright Map interpretation, and DIF analysis.
The findings confirm that the Indonesian CLES is a valid, reliable, and unidimensional instrument capable of
accurately capturing students’ perceptions as a proxy for evaluating constructivist learning environments.
Beyond its psychometric strength, the results reveal that while surface-level constructivist practices are
generally perceived, deeper dimensions—such as student autonomy, critical voice, and shared control—
remain less consistently experienced, highlighting a persistent gap between constructivist theory and
classroom implementation. By enabling systematic evaluation of classroom environments, the instrument
provides a practical mechanism for identifying and addressing gaps in constructivist implementation. This
ensures that measurement results can directly inform instructional improvement. By providing a context-
sensitive and evidence-based diagnostic tool, this study enables teachers, schools, and policymakers to
systematically evaluate classroom practices, identify specific areas for improvement, and design targeted
instructional interventions. In alignment with national initiatives such as Merdeka Belajar, the instrument
supports continuous monitoring of student-centered learning environments and facilitates data-driven
educational reform. Ultimately, this study contributes both theoretically and practically by linking rigorous
measurement with actionable insights, thereby offering a concrete mechanism to bridge the gap between
constructivist theory and everyday teaching practice in Indonesian primary mathematics education.
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