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Abstract. Self-regulated learning (SRL) refers to a situation in which students
proactively engage in their own learning process, and it is linked to the metacognitive,
motivational, and behavioral attributes of students. SRL is an inherent trait among
students that enables them to optimize their learning capacity, especially in the realm of
mathematics. To assist students in exploring their SRL, SRL questionnaires are required.
The objective of this research is to assess and scrutinize the quality of the SRL
questionnaire developed in accordance with Zimmerman's stages. The quality of the SRL
Questionnaire is evaluated and analyzed according to the following criteria: gender bias,
language appropriateness, indicators that correspond to Zimmerman's stages,
construction and systematics, relevance and systematics. The Many-Facet Rasch Model
was used to assess the quality of the SRL questionnaire. FACETS software was used to
collect and code 270 data points. The findings revealed that all 50 statements in the SRL
questionnaire were valid and reliable enough to be employed in field research. Other
findings revealed that the self-efficacy subscale in the SRL questionnaire was the best.
The linguistic appropriateness criterion is the most challenging assessment criterion for
experts to evaluate and judge.

Keywords: Expert Judgement, Many-Facet Rasch Model, Self-Regulated Learning,
Questionnaire.

1 Introduction

Improving students' mathematical abilities requires the support of internal factors in each
student, so these internal factors need to be continuously developed. One of the internal
factors that support students' mathematical abilities is self-regulated learning. Self-regulated
learning or SRL is a state in which students actively participate in their own learning and is
closely related to students' metacognitive, motivational, and behavioral aspects. SRL has been
shown to influence student performance, achievement, and learning outcomes [1], [2].
Students' self-conditions that can be described as SRL include behavior, motivation, and
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cognition that can control goals related to students' academic problems [3]. SRL also makes a
positive contribution to the effectiveness of the implementation of learning [4]-[6].

The importance of SRL suggests that every teacher should measure changes and
improvements in students' SRL. This is done to ensure that students' internal conditions, such
as behavior, motivation, and cognition, can support the optimization of students' mathematical
abilities. Therefore, the creation of an instrument to measure SRL is critical. A questionnaire
is the type of non-test instrument used to measure SRL. One cycle that is used in creating tools
to measure students' capacity for SRL is the Zimmerman cycle. The Zimmerman cycle
consists of three phases and six subscales, such as forethought phase (subscales: planning and
self-efficacy), performance phase (subscales: self-monitoring and self-effort), and self-
reflection phase (subscales: self-evaluation, self-satisfaction) [7].

An instrument cannot be used in the field unless it has undergone an expert evaluation called
content validation. Content validation is an assessment that is measured based on a theoretical
rationale and conducted by experts who have the appropriate background [8]. The assessment
of content validity can be achieved through the application of multifaceted Rasch model
analysis, which involves the measurement of the Rasch model [9]. Content validation is
performed by expert judgment using a validation sheet containing evaluation criteria. The
aspects of assessment that will be evaluated by experts through expert judgment on the SRL
questionnaire instrument are (1) the relevance aspect of questionnaire statement preparation
with the supporting theory used; (2) the construction and systematic aspects of questionnaire
statement writing; (3) the accuracy aspect of questionnaire statements with phases and
indicators of SRL; (4) the suitability aspect of language writing; and (5) the gender bias
aspect.

The purpose of this study is to evaluate and analyze the quality of SRL questionnaires based
on criteria developed according to non-test instrument development standards using the Many-
Facet Rasch Model (MFRM) analysis. The three research questions we developed were as
follows: (1) How reliable and valid are the constructs and criteria of the SRL questionnaire
according to the Rasch parameters? (2) What can be learned about the criteria and
questionnaire of the SRL assessment from the measurement report? (3) To what extent do
raters weigh severity and leniency when assessing the quality of the SRL questionnaire?

2 Methodology

This research is a quantitative study centered on the assessment and analysis of the constructs
employed in crafting SRL questionnaires, as per the predefined evaluation criteria. The
evaluation was conducted by a panel of ten raters, all of whom are experts with educational
backgrounds in mathematics education and educational research and assessment. Each rater is
identified by a unique code, namely A, B, C, D, E, F, G, H, I, and J. The demographic data of
the raters on the quality of the SRL questionnaire are presented in Table 1 below.

The evaluation tool employed has been tailored to align with the established criteria. The
scoring guide for these criteria employs a four-point rating scale, with values ranging from 1
(indicating very little) to 4 (denoting adequate). These pre-defined criteria will be applied to
assess the entirety of the SRL questionnaire. The questionnaire comprises 50 affirmative



statements that correspond to the 6 Zimmerman subscales. In each construct of the assessment
instrument, five specific criteria are utilized for evaluation. These criteria encompass the
relevance of the questionnaire statement to the underlying theory, the construction and
methodical formulation of the questionnaire statement, the alignment of the questionnaire
statement with the phases and SRL indicators, the appropriateness of language used in the
statement, and the consideration of gender bias. A total of 10 raters will participate in the
assessment process. Therefore, the complete dataset to be gathered equals 6 subscales
multiplied by 5 criteria and then by 10 raters, resulting in a total of 300 data points. It's
important to note that there are no missing data in this study.

Table 1. The demographic characteristics of the experts participating in this study

Demographic Frequency Percentage (%)
Gender Male 6 60%
Female 4 40%
Age Below 40 years old 4 40%
40-45 years old 4 40%
46-50 years old 2 20%
Major Mathematics Education 6 60%
Research and Evaluation Education 4 40%
Works Below 15 years 4 40%
Experience 15-20 years 3 30%
20-25 years 2 20%
26-30 years 1 10%

The acquired data is subsequently subjected to analysis using the Many Facets Rasch Model
(MFRM). MFRM is an advancement of the Rasch Model and is employed specifically for
multi-rater analysis [10]. Its purpose is to accommodate and address the variability that arises
from the involvement of multiple raters in the assessment process [11], [12]. One of the
benefits of employing the MFRM analysis is that it allows for the individual modeling of each
rater's utilization of the rating scale. As a result, the model doesn't presume that all raters will
provide identical ratings [13], [14].

3 Result and Discussion

The outcomes of MFRM analysis commenced with an examination of the reliability measures
for the six subscales within the SRL Questionnaire. Additionally, the analysis encompassed
the five criteria employed to evaluate the quality of each subscale of the questionnaire, all of
which are detailed in Table 2 below.

Table 2. The examination of reliability in the context of MFRM analysis covered both the 30-item
criteria and the SRL questionnaire

Logit Mean Standard Deviation Separation Index Reliability Standard Error
Criteria 0,00 1,32 4,79 0,96 0,04
Sub-Scale 0,00 0,71 2,26 0,84 0,01




The results, as shown in Table 2 above, indicate that both the criteria and the constructs have
very good measurement reliability [15]. The criterion reliability is recorded at 0.96 (falling
within the "good" category), while the subscale reliability is marked at 0.84 (also classified as
"good"). In this research, the criteria yield a separation index of 4.70. This result signifies that
the questionnaire's quality is strong and is capable of discerning the quality of the subscale
within the SRL Questionnaire. Likewise, the subscale exhibits a separation index of 2.26,
indicating that the evaluation rubric is sufficiently effective in assessing the subscale found in
the SRL Questionnaire, falling within the "fairly good" category [16].

The analysis proceeded to examine the fit sequence of the statements within each criterion
included in the rubric for evaluating the subscales of the SRL Questionnaire. To assess the
order of item fit within the assessment criteria for each subscale of the SRL Questionnaire, the
Winstep application was employed. The assessment criteria were based on the accepted mean
square (MNSQ) value falling within the range of 0.5 to 1.5, the accepted z-standard (ZSTD)
value ranging from -2 to +2, and the accepted point measure correlation (Pt.Mean Corr) value
falling within the range of 0.4 to 0.85 [16]. The findings from the analysis of the item fit order
demonstrate that all criterion items successfully pass all three assessments. Each criterion item
exhibits an adequate level of quality for evaluating the quality of each subscale within the SRL
Questionnaire. Moreover, the outcomes of the MFRM analysis on all criterion items reveal
that these items demonstrate satisfactory unidimensionality as assessed by variance. The
variance found in this research is 37.32%, meaning that each of the criteria used in the scoring
rubric measures a single dimension.

Table 3 presents an overview of the logit measure quality for each subscale within the SRL
Questionnaire. This assessment is conducted using the scoring rubric aligned with the
compiled criteria.

Table 3. SRL questionnaire measurement report

Sub-Scale Total Score  Infit MNSQ  Outfit MNSQ Infit ZSTD Outfit ZSTD
Planning 167 1,10 1,05 0,50 0,20
Self-Efficacy 176 0,86 0,74 -0,70 -0,80
Self-Satisfaction 157 0,89 0,89 -0,40 -0,40
Self-Evaluation 149 0,88 0,90 -0,50 -0,40
Self-Monitoring 156 0,94 0,88 -0,20 -0,40
Self-Efforts 163 1,32 1,37 1,40 1,40

Table 3 illustrates that every item within the SRL subscale of the questionnaire, as assessed by
the experts (raters), conforms to the valid criteria employed in the MFRM analysis [9], [12].
The outcomes of the validation analysis reveal that the reliability value for all items within the
SRL questionnaire subscale stands at 0.84, signifying an "excellent” rating. Furthermore,
Table 3 shows that the total score that all raters assigned to each item in the evaluation criteria
is quite close to the highest possible total score for all items in the SRL questionnaire subscale.

The MFRM analysis includes a Wright Map graph that shows the quality of each subscale of
the SRL Questionnaire as well as the quality of the scoring criteria associated with each



subscale. It also shows the rater severity produced by the FACETS program. Figure 1 below
shows the Wright map of the quality rating for the SRL subscale items.
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Fig. 1. Quality of the SRL questionnaire, scoring criteria, and severity distribution of the raters

From Figure 1, we can see that scorers A and G are more strict than the other scorers. Raters C
and | are more lenient raters compared to the other raters. The degree to which raters applied
severity to each subscale of the SRL Questionnaire instrument affects the overall quality rating
of the instrument. Another finding can be seen in the fourth column, where the statements in
the self-efficacy subscale are SRL subscales that are rated well by the raters. The self-
evaluation subscale is the subscale in which the statements are rated least favorably by the
raters. This is because the statements in the self-evaluation subscale have ambiguous meanings
and overlap with statements in other subscales. Another thing is also seen in the Self



Satisfaction subscale, there are several statements that have meanings that overlap with
statements in other subscales.

Based on the results of the expert validation, the experts recommended making revisions
related to these statements or eliminating statements on the subscale that have ambiguous
meanings. The experts also recommended reducing the number of statements because 50
statements is quite a lot. The experts felt that the large number of statements would make it
uncomfortable for someone (in this case, students) to provide answers that match what they're
feeling and experiencing [17]. The number of statements should be about 25-30 statements in
a questionnaire [18].

Based on the results of the content validation analysis, it can be concluded that all subscales of
the SRL questionnaire meet the valid criteria based on the MFRM analysis. The subscales of
the SRL Questionnaire instrument are also considered as a whole to be used in the construct
validation test to strengthen the results of content validation.

4 Conclusion

The acceptance of the questionnaire criteria is taken into account when evaluating the quality
of the SRL Questionnaire. These standards are established by analyzing the standardized
benchmarks used by the expert raters of the study. In order to analyze the quality of the
questionnaire, subscales, criteria, and the degree of stringency or difficulty of raters'
judgments all at once, the MFRM analysis was used. The conclusions of the analysis show
that the SRL questionnaire has a good quality. In addition, the logit values obtained by the
FACETS program show that the self-efficacy subscale of the SRL questionnaire has a high
quality distribution in terms of quality. The linguistic appropriateness criterion is the most
difficult for experts to evaluate and score. Overall, the MFRM analysis is a useful tool for
evaluating the caliber of self-report learning questionnaires created using different scoring
methods. In addition, it provides accurate approximations of legitimate and trustworthy
metrics for rater ratings, stringency, item quality within scoring criteria, test instrument
quality, and evidence of rater bias.
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