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ABSTRACT

Objective This study aims to examine the reliability of student
performance assessments in microteaching using G-Theory,
and to identify the primary sources of score variance that may
affect the accuracy of evaluation outcomes.

Methods A fully crossed p x r x i design was employed,
involving 32 students, 2 raters, and 124 observation items
representing ten core teaching skills. Secondary data were
analyzed using EduG 6.1e software. The analysis included both
a G-Study, to estimate variance components, and a D-Study, to
simulate changes in reliability based on different rater
configurations.

Results The results of the G-Study revealed that person
variance (24.9%) and person x rater interaction (23.5%) were
the dominant sources of score variability, while item and rater
variances were negligible. The residual three-way interaction
(person x item x rater) accounted for 50.9% of the total
variance, indicating substantial unexplained error. The initial
generalizability coefficient was 0.68, categorized as moderate
reliability. The D-Study demonstrated that increasing the
number of raters to three or more significantly improved
reliability, with the coefficient reaching 0.76-0.82, and reduced
the standard error of measurement.

Conclusion The study concludes that microteaching
assessments are susceptible to reliability issues due to rater
inconsistency. Applying G-Theory provides empirical
justification for improving rater calibration and increasing the
number of rater.
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1. INTRODUCTION

The education of prospective teachers demands a learning system that is not only
theoretical but also practice-oriented to ensure their readiness in facing real classroom
situations. In this context, microteaching has become one of the most widely
implemented training approaches, as it provides direct teaching experience on a limited
scale. Microteaching enables students to develop and demonstrate pedagogical skills in
a structured and controlled setting, serving as an essential means of building
foundational professional competencies.

As a training method, microteaching has been shown to offer numerous benefits in
enhancing the teaching quality of pre-service teachers. Various studies have indicated
that microteaching improves technical teaching skills, such as classroom management,
instructional delivery techniques, and student interaction (Altammar & Aljassar, 2021;
Mishra, 2024; Ozcan & Gergek, 2019). Moreover, it contributes to building students’
self-confidence by providing opportunities for self-reflection and allowing them to
receive feedback from peers and supervising lecturers (Deshpande & Shastri, 2020).
The practice of microteaching has also proven effective in reducing anxiety commonly
experienced by students when confronted with actual teaching situations (Sen, 2009).
Additionally, microteaching deepens understanding of instructional content,
particularly in complex subject areas such as mathematics and physics (Komolafe et al.,
2020; Mishra, 2024).

The effectiveness of microteaching in enhancing pre-service teachers’ competencies
is inherently linked to how the practice is evaluated. One of the primary requirements
for a successful evaluation process is the availability of valid and reliable instruments.
The use of standardized tools such as the Microteaching Assessment Questionnaire
(MAQ) facilitates a more systematic and objective assessment (Gonzalez-Mélendez et al.,
2023; Padmadewi & Artini, 2019). Furthermore, feedback and reflection play a crucial
role in reinforcing the learning process. Students who receive meaningful feedback from
lecturers or peers, and engage in reflective practices regarding their performance, tend
to demonstrate more significant improvements in their teaching strategies (Arugaslan,
2025; Sudrajat et al., 2024).

Despite the numerous benefits outlined, microteaching practices are not without
limitations. Several studies have highlighted that interaction skills and the ability to
summarize content remain common areas of weakness in student performance
(Deshpande & Shastri, 2020). Moreover, inconsistencies between the skills exhibited in
online and offline learning environments reveal the need for an assessment approach
capable of addressing such situational variations (Raharjo et al, 2025). This
underscores the importance of having an evaluation system that is not only accurate but
also adaptable to diverse implementation contexts.

In response to these various challenges, several recommendations have been
proposed by researchers to enhance the effectiveness of microteaching. Pre-service
teachers are encouraged to engage more frequently in microteaching sessions and
receive intensive supervision to ensure consistent improvement in skill mastery
(Mishra, 2024). Strengthening the integration between pedagogical theory and hands-
on practice is also essential, as it has been shown to significantly improve overall
teaching quality (Komolafe et al., 2020). Additionally, assessments should be conducted
repeatedly and continuously to ensure that the development of teaching skills can be
monitored more accurately and systematically (Koech & Mwei, 2019).

Nevertheless, the success of microteaching depends not only on its implementation
but also on how the assessment process is conducted. Microteaching assessments are
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often subjective, as they rely on direct observation of student teaching behavior by
evaluators. Assessment bias may occur due to evaluator characteristics, such as a
tendency to be overly lenient or overly strict. In their study, Jones & Bergin (2019)
found that approximately 12% of evaluators exhibited severe rating bias. When
assessments involve multiple raters and a large number of instrument items, score
variability may not solely reflect students’ true teaching abilities, but may also be
influenced by rater perceptions and item characteristics. Practitioners must be able to
accurately identify the factors involved in their assessment applications and
appropriately classify them either as objects of study or as sources of measurement
error (Cardinetetal.,, 2010).

Generalizability Theory (G-Theory)

Generalizability Theory (G-Theory) is a statistical framework used to assess the
reliability and consistency of measurement scores across various conditions and facets
of a measurement procedure. It is an extension of Classical Test Theory (CTT) that
allows for the separation of multiple sources of error variance, thereby providing a
more comprehensive understanding of measurement reliability (Brennan, 2009;
Gudiato et al,, 2024; Hendrickson & Yin, 2018).

One of the core concepts in G-Theory is the distinction between dependability and
generalizability. Dependability refers to the consistency of scores across conditions,
while generalizability pertains to the extent to which findings can be generalized to a
broader universe of observations (Briesch et al., 2014; Matt & Sklar, 2015). Unlike CTT,
which typically considers only a single source of error, G-Theory accommodates
multiple sources of error simultaneously, such as raters, items, and occasions (Brennan,
2009; Teker et al., 2015). To identify and estimate these sources of measurement error,
G-Theory employs analysis of variance (ANOVA) techniques to estimate variance
components associated with different facets of the measurement process, such as the
individuals assessed, the items, and the raters (Brennan, 2001, 2010; Teker et al., 2015).

In practice, G-Theory is widely applied in educational measurement to enhance the
design and reliability of assessments. It is valuable for both relative decision-making
(e.g., comparing individuals) and absolute decision-making (e.g., determining
qualification or competency) (Briesch et al., 2014, 2016; Hendrickson & Yin, 2018).
Compared to CTT, G-Theory offers several advantages, including the ability to
simultaneously estimate multiple sources of error, resulting in more detailed and
accurate assessments of measurement reliability (Brennan, 2009, 2010; Teker et al.,
2015). Moreover, G-Theory is flexible, as it does not require parallel test forms and can
accommodate unbalanced measurement designs, making it particularly suitable for
complex measurement scenarios (Clayson & Miller, 2017). G-Theory also provides an
integrated approach that bridges the concepts of reliability and validity, thereby
enabling more trustworthy measurement designs (Brennan, 2001; Matt & Sklar, 2015).

Brennan (2001) stated that G-Theory is an extension of CTT that allows for a more
flexible and multifaceted approach to reliability analysis. In G-Theory, measurement
scores are viewed as the result of a combination of various sources of variance, rather
than solely random error as assumed in CTT. Brennan emphasized that every
measurement occurs within a specific context involving one or more facets, such as
raters, items, time, and administrative conditions. Consequently, score reliability is no
longer treated as a fixed value but rather as a function of the measurement design
employed. Through this approach, G-Theory not only provides more realistic reliability
estimates but also enables researchers to design follow-up studies known as decision
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studies to evaluate and optimize the assessment structure for more efficient and
accurate measurement-based decision making.

In conclusion, G-Theory offers a robust and flexible framework for assessing
measurement reliability and validity across various domains. By accounting for multiple
sources of error and offering a comprehensive approach to measurement design, G-
Theory enhances the dependability and generalizability of research findings (Brennan,
2010; Briesch et al,, 2016; Hendrickson & Yin, 2018; Matt & Sklar, 2015; Teker et al.,
2015).

From a methodological perspective, the assessment of microteaching practices has
traditionally relied on Classical Test Theory (CTT), which presents fundamental
limitations due to its assumption that observed scores are simply the result of true
ability and a single undifferentiated error term. CTT is unable to distinguish between
sources of variance stemming from raters, items, or the interactions among these
components. Therefore, Generalizability Theory (G-Theory) was developed as a more
flexible and comprehensive alternative. G-Theory allows for variance component
analysis to identify and estimate the extent to which each facet contributes to the total
score. G-Theory consists of two key stages: the Generalizability Study (G-study), which
aims to estimate the magnitude of different sources of measurement error, and the
Decision Study (D-study), which uses the information from the G-study to optimize the
design of measurement procedures for better reliability and efficiency in decision-
making (Brennan, 2001).

Monteiro et al. (2019) describe a G study as a type of study aimed at identifying the
variance components that influence assessment scores referred to as facets such as the
contributions of participants, raters, and items to the final score. This study enables a
more comprehensive estimation of reliability compared to classical approaches, as it
takes into account various sources of score instability. Within the G-Theory framework,
standard reliability questions such as interrater reliability, test-retest reliability, or a
combination of both are reinterpreted in terms of the extent to which scores can be
generalized across raters, occasions, or both simultaneously.

In G-Theory, facets refer to the dimensions of measurement (e.g., participants,
raters, items, or other components that may serve as sources of error), and can be
classified as fixed or random depending on the assessment design (Dzakadzie &
Quansah, 2023). Understanding the nature of facets is essential for determining
whether the findings of a study can be generalized to other contexts. The G-coefficient is
used to estimate the extent to which scores can be generalized, either relatively (within
a specific context) or absolutely (to a broader context). In practice, the use of the
absolute coefficient is often recommended as a more conservative approach,
particularly in formative and summative decision-making processes (Monteiro et al.,
2019).

Despite its advantages, the application of G-Theory in assessment especially in
microteaching evaluation remains limited. The evaluation of pre-service teachers’
teaching practice often relies on only two or three raters and uses instruments with
numerous items, without a thorough analysis of the sources of variance. When facets
such as raters and items are not properly controlled or analyzed, the assessment
becomes prone to bias. For example, high variability among raters can compromise
score fairness, while inconsistent items may lead to evaluation outcomes that do not
accurately represent students’ actual teaching competence.

Therefore, it is essential to conduct an analysis using G-Theory to identify and
precisely estimate the various sources of score inconsistency in microteaching
assessment such as variance originating from participants, raters, and assessment
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items, as well as their interactions. This approach enables assessment designers to gain
a more comprehensive understanding of the reliability of the evaluation system and
provides a strong empirical foundation for improving the quality of pre-service teacher
assessment. In Indonesia, where microteaching assessments often rely on subjective
observation without systematic rater calibration, the application of G-Theory is
particularly relevant to ensure fairness, accuracy, and accountability in academic
decision-making concerning students.

Research Gap and Study Novelty

This research plays a strategic role in the development of performance-based
teaching practice evaluation in Indonesian higher education, particularly in
microteaching courses. To date, the assessment of microteaching practices has been
dominated by the Classical Test Theory (CTT) approach, which has fundamental
limitations in the context of authentic and performance-based assessment. CTT assumes
only one source of error (random error) and is unable to simultaneously identify and
estimate the contribution of variance from various sources, such as differences between
raters, interactions between participants and assessment items, and environmental
factors (Monteiro et al., 2019). In many studies, this risks compromising the fairness
and accuracy of assessment results, given the variability in rater perceptions and the
often high complexity of the teaching situations being assessed.

This study fills this gap by offering a more comprehensive alternative approach,
namely through the application of Generalizability Theory (G-Theory). G-Theory allows
for a more in-depth reliability analysis by estimating the contribution of each facet to
the total score variance. The main novelty of this study lies in the application of a fully
crossed p x r x i (person x rater x item) design in the context of microteaching in
Indonesia, something that is still very rare as emphasized by Padmadewi & Artini
(2019) and Raharjo et al. (2025). This study not only calculates the measurement
reliability coefficient empirically through G-Study but also simulates optimal scenarios
for assessment improvement through D-Study, so that the results provide a concrete
basis for improving the microteaching assessment system. This approach aligns with
global trends in educational assessment that emphasize the importance of fairness,
precision, and accountability in performance assessment through multi-facet reliability
analysis (Andersen et al., 2021; Dzakadzie & Quansah, 2023), while also addressing the
need for more scientific and equitable assessment reforms.

Based on this background, the present study aims to analyze the variance structure
in microteaching assessment within the Microteaching Course of the Vocational
Mechatronics Education Program. Through the G-Theory framework, the study will
estimate the contributions of variance from participants, raters, items, and their
interactions. Additionally, it will calculate the generalizability coefficient (G-coefficient)
and conduct a decision study (D-study) to provide recommendations on the optimal
number of raters in the assessment system. The findings are expected to offer practical
contributions to the development of microteaching assessment systems in higher
education and enrich the methodological discourse on performance-based assessment
in Indonesia.

2. METHODS

This study employs a quantitative research approach, with a primary focus on
evaluating the reliability of student performance assessments in microteaching using
the framework of Generalizability Theory (G-Theory). The study adopts a fully crossed p
x r x I design, where p refers to students (persons), r refers to lecturers who evaluate
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the teaching practice (raters), and i refers to the observation items. This design enables
the identification and estimation of variance components stemming from each facet and
their interactions.

Facets refer to the various variables or factors that can influence the measurement
results in an assessment, as known in analysis of variance (ANOVA). In the context of
educational measurement, facets can include the test taker (person), the rater (rater),
the test item (item), the time of day, the place, and even other contextual aspects such as
the language of instruction or the instrument format. Each facet has the potential to be a
source of variance, whether desirable (because it reflects genuine differences in ability
or performance) or undesirable (because it adds to measurement error). Therefore, to
obtain accurate estimates of true score variance and error variance, it is important to
identify as many relevant facets as possible in the measurement process and classify
their contributions appropriately (Society & Group, 2010).

The introduction of the facet concept forms the basis for the application of G-
Theory, which allows for reliability analysis by considering the contribution of each
facet and their interactions. In this study, this approach was implemented through a
fully crossed p x r x i design, a measurement structure in which each participant (p =
person) is assessed by each rater (r = rater) using each item in the assessment
instrument (i = item). In other words, all combinations of participants, raters, and items
are fully captured in the collected data. This design allows for a thorough analysis of the
variance arising from each facet and the interactions between them, thus providing a
more accurate picture of the reliability of the assessment system. In practical terms, this
means that: (1) each student is evaluated by both lecturers; and (2) each lecturer
provides scores for all items used to observe teaching skills, which are distributed
across ten core teaching skill components.

Figure 1. Fully crossed P x R x I design

Figure 1 illustrates the area where all three circles intersect at the center represents
the core of the fully crossed design: each student is evaluated by every rater on every
item. This highlights that all possible combinations of the three elements, person, rater,
and item, are included in the data collection process.

This approach is particularly important in performance assessments such as
microteaching, where many non-cognitive factors influence the assessment results, and
reliability depends not only on item quality but also on rater consistency and
participant characteristics.
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To illustrate the decomposition of observed scores within this fully crossed design,
the following equation presents the general linear model structure used in G-Theory:

Xpir = M

+ (up = 1)
+(u —
+(pr — 1)

+(pi =ty — i + 1)
+(.upr — Hp — Ur + N)
+(.uir ol .u)
+(Xpir — Upi — Hpr — Hir + ) + i+ Uy — .u)

Explanation:

U : grand mean

U, —p ¢ Person effect (participant)

Wi —u : Item effect

W —p : Rater effect

HUpi — Up — i + = Person X Item interaction

Upr — Up — Uy + ¢ Person X Rater interaction

Wir — Wi — Uy +p ¢ Item X Rater interaction

Xpir — Upi — Mpr — Wir + Up + Y; + - — ¢ Three way interaction and residual/error

This equation shows how an observed score Xpir can be broken down into the grand
mean, main effects (student, item, and lecturer), two-way interactions, and a residual
term representing unexplained variation or three-way interaction. This modeling
framework is fundamental for estimating the contribution of each component to the
overall variance in scores.

To identify the sources of variance in the fully crossed p x i x r design, it is
necessary to examine the components of variance and their associated expected mean
squares (EMS). Table 1 outlines the sources of variance, the corresponding variance
components, and the expected mean squares used in the Generalizability Study (G-
study).

Table 1 Variance Components and EMS in the p x i x r Design

Variance

Variance Source Components Expected Mean Square (EMS)

Person (p) o5 NN of + niop; + N5 + 05y

Item (i) o nyn,of + n,op; + n.of + opy,

Rater (r) o2 NN 07 + n,0p + n04 + iy
Person x Item (pi) aﬁi nragi + agir
Person x Rater (pr) opr n;opy + aﬁir
Item x Rater (ir) ot n,oh + 0gir

Person x [tem x Rater (pir) Ggir O_gir
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Following the formulation of expected mean squares, Table 2 presents the formulas
used to estimate each variance component based on the mean squares obtained from
the analysis of variance (ANOVA). These estimates serve as the basis for determining
the contribution of each facet and their interactions to the total measurement variance.

Table 2 Estimation of Variance Components in the p x i x r Design

Variance Source Estimation of Variance ¢?(a)
Person (p) [MS(p) — MS(pi) — (MS(pr) + MS(pir)]/nn,
Item (i) [MS(i) — MS(pi) — (MS(ir) + MS(pir)]/nyn,
Rater (1) [MS(r) — MS(pr) — (MS(ir) + MS(pir)]/nyn;
Person x Item (pi) [(MS(pi) + MS(pir)]/n,
Person x Rater (pr) [(MS(pr) + MS(pir)]/n;
Item x Rater (ir) [(MS(ir) + MS(pir)]/p
Person x Item x Rater (pir) MS (pir)

The fully crossed design is essential in G-Theory as it enables a more accurate and
comprehensive estimation of all variance components, whether originating from
individual students, rater characteristics, item properties, or the interactions among
these components. This design allows researchers to obtain in-depth information
regarding the sources of score instability in assessments and to conduct a Decision
Study (D-study) to estimate score reliability under various configurations of raters and
items.

Research Participants

The participants in this study consisted of 32 students enrolled in the Vocational
Mechatronics Education Program who were taking the Microteaching course during the
2024/2025 academic year. All participants had completed teaching practice sessions in
a microteaching format as part of the program curriculum. Their teaching performance
was evaluated by two lecturers who also served as instructors for the Microteaching
course.

Research Instrument

This study utilized secondary data derived from observation sheets completed by
lecturers responsible for the Microteaching course. In other words, the study did not
develop or employ a new assessment instrument directly. Nevertheless, the analyzed
data originated from an observation instrument that had been previously designed and
implemented by the academic program. The instrument comprised ten observation
forms, each corresponding to a specific core teaching skill: (1) lesson introduction, (2)
explanation skills, (3) variation in teaching strategies, (4) questioning techniques, (5)
facilitating group discussions, (6) teaching small groups and individuals, (7) classroom
management, (8) reinforcement techniques, (9) use of media or instructional tools, and
(10) lesson closure.

In total, the instrument consisted of 124 rating items using a polytomous Likert-type
scale (1-4), developed based on indicators of teaching competence. Each lecturer
provided scores for all items for every student.

This study focused its analysis specifically on student teaching skills during
microteaching sessions. The assessments were independently conducted by two course
lecturers, and the results were tabulated using Excel. A limitation of this study is that
the assessments did not include other aspects of the Microteaching course, such as the

DOI: https://doi.org/10.17509/e.v24i3.86980
P-ISSN 0852-1190 E-ISSN 2502-0781



https://doi.org/10.17509/e.v24i3.86980

Nuridayanti,dkk., Analyzing Variance Sources in Indonesian Microteaching Assessment through
Generalizability Theory |1364

preparation of lesson plans (RPP), social or personality competencies, or out-of-class
observations. Therefore, the findings are strictly centered on the reliability and variance
structure of teaching performance assessment scores, rather than the full spectrum of
course evaluation components.

Data Analysis Technique
Data were analyzed using Generalizability Theory through the EduG 6.1-e software.
The analytical procedure consisted of two main stages:
(1) G-Study (Generalizability Study)
This stage was used to estimate the variance components associated with each
facet person (p), rater (r), and item (i)as well as their interactions (p xr, p x i, r x
i, and the residual p x r x i). These estimates provide insights into the relative
contribution of each source to the total score variance. The measurement design
specified as P/RI, which denotes a fully crossed design where persons (P) are
crossed with a nested combination of raters (R) and items (I). In this context, each
person is evaluated across all items and by all raters, which allows for accurate
estimation of main effects and interactions across the facets. This design structure
is essential for the appropriate decomposition of score variance in microteaching

assessments.
Measurement design |P/RI ?

(2) D-Study (Decision Study)
In the Decision Study phase, no changes were made to the content or number of
items in the assessment instrument. The primary focus was to explore different
rater configurations to examine how varying the number of raters would affect
the estimation of score reliability and generalizability. Therefore, this study aims
to determine the optimal number of raters for the assessment system without
modifying the existing instrument.

3. RESULTS AND DISCUSSION

G Study Results

The G coefficient serves as an indicator of the accuracy with which observed scores
generalize from a sampled set of behaviors to a broader universe score (Brennan,
2001). Shavelson & Webb (1991) suggested that researchers define their own standards
for interpreting G coefficients. One reference commonly cited is from Bracken (1987),
who proposed that acceptable reliability levels should be at least 0.80 for subscales and
0.90 for total test scores. Meanwhile, Cicchett (1994) offered interpretive thresholds for
reliability coefficients, including Kappa and intraclass correlations, where coefficients
below 0.40 are considered poor, 0.40-0.59 as fair, 0.60-0.74 as good, and values above
0.75 as excellent (Parriott, 2016).

Based on the results of this study, the obtained G coefficient was 0.68, which, in
general, falls within the moderate category. However, according to Cicchetti's
classification, it can be interpreted as indicating good reliability, or at the very least, as
acceptable.

Table 3 presents the results of variance component estimation based on
Generalizability Theory using a fully crossed p x r x i design. The analysis shows that the
person (p) facet contributed the most among the main effects, with a variance estimate
of 0.10574, accounting for 24.9% of the total variance. This indicates that individual
differences among students substantially influence the observed score variability. In

DOI: https://doi.org/10.17509/e.v24i3.86980
P-ISSN 0852-1190 E-ISSN 2502-0781



https://doi.org/10.17509/e.v24i3.86980

1365 | EduTech: Jurnal Teknologi Pendidikan, Volume 24 Issue 3, October 2025

contrast, the rater (r) and item (i) facets yielded negative variance estimates (-0.00252
and -0.00084, respectively), each contributing 0.0%. These negative values suggest
negligible variation introduced by raters and items, implying a high degree of
consistency in scoring and item functioning.

Table 3 Variance Components in Generalizability Theory Analysis

Variance Percentage

df SS MS Variance ofVariance
Components (%)
Person (p) 31 1203.54385 38.82400 0.10574 24.9
Rater (r) 1 2.61290 2.61290 -0.00252 0.0
Item (i) 123 24.74042 0.20114 -0.00084 0.0
Person x Rater (pr) 31 390.47581 12.59599 0.09984 23.5
Person x Item (pi) 3813 843.29990 0.22116 0.00238 0.6
Item x Rater (ir) 123 30.79335 0.25035 0.00106 0.2
Person x Item x Rater 35,5 g5511794 021640  0.21640 50.9

(pir) ( Error)

The person x rater (pr) interaction accounted for a considerable proportion of the
variance, 0.09984 or 23.5%, indicating that student performance varied to some extent
depending on which lecturer evaluated them. The person x item (pi) interaction showed
a much smaller contribution, with a variance estimate of 0.00238 or 0.6%, suggesting
relative stability in student responses across different items. Similarly, the item x rater
(ir) interaction contributed minimally to total variance, with an estimate of 0.00106 or
0.2%, indicating consistency in how raters scored across items.

The largest proportion of variance was found in the person x item x rater (pir)
interaction, which also represents the residual or error term. This component had a
variance estimate of 0.21640, accounting for 50.9% of the total variance. The magnitude
of this residual variance underscores the presence of unexplained variability in the
assessment system, highlighting potential areas for improvement in reducing
measurement error and enhancing the reliability of microteaching evaluations.

D-Study Results

The results of the Decision Study (D-Study) indicate that the reliability of the
assessment can be significantly improved by increasing the number of raters in the
microteaching evaluation system. In the initial configuration based on the G-Study,
which involved two raters, the relative generalizability coefficient (G-coefficient) was
0.68, falling within the moderate category.

Table 4 D-Study Results

No Option Number of Rela_ti\_le G Relative Standard
Raters Coefficientf Error of Measurement
1  G-Study 2 0.67542 0,22541
2 Option1 3 0.75733 0.18406
3 Option 2 4 0.80621 0.15942
4  Option 3 5 0.83869 0,14260

An increase in the number of raters from two to three successfully improved the G
coefficient from 0.68 to 0.76, surpassing the commonly accepted minimum threshold of
0.75 for assessments involving moderate to high-stakes decisions (Brennan, 2001).
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Option 2 and Option 3 demonstrated reliability coefficients that exceeded the optimal
threshold of 0.80. In addition to improving reliability, the measurement error was also
significantly reduced. The Relative Standard Error of Measurement (Rel. SEM)
decreased from 0.22541 in the G-study to only 0.14260 in Option 3. This finding
indicates that increasing the number of raters not only enhances reliability but also
substantially reduces the uncertainty in students’ scores.

The G-Study analysis revealed that the variance component among participants
(aﬁz 0.1057 or 24.9%) accounted for approximately one-quarter of the total variance,
indicating that the instrument is reasonably capable of differentiating students'
teaching performance in microteaching. This finding aligns with Brennan (2001)
recommendation, which emphasizes that a substantial person variance is a strong
indicator of the effectiveness of performance-based measurement. Furthermore, the
variance attributable to items and raters was minimal; however, the person x rater
interaction (aﬁr =0.0998 or 23.5%) contributed significantly to score bias. Statistically,
this suggests that score differences among students were largely influenced by
inconsistencies between raters, rather than by actual differences in students' teaching
abilities.

Andersen et al. (2021) stated that a high person x rater (p x r) interaction typically
arises in performance assessments that rely on subjective observation and lack well-
calibrated evaluation criteria among raters. Similarly, a study by Govaerts et al. (2013)
found that the p x r variance component can account for more than 30% of total score
variance in clinical assessments, reflecting discrepancies in raters’ perceptions of
participant performance. Empirical evidence shows that rater bias, driven by inter-rater
inconsistency, not only increases score error but often emerges when rubrics are not
accompanied by adequate rater training and calibration prior to use. As Becker (1999)
concluded, “Generalizability Theory is a promising approach by which rater bias can be
studied,” and emphasized that rater calibration is a key strategy for improving score
reliability.

Furthermore, Sung et al. (2010) recommended that in performance assessment
systems that depend on human judgment, either the number of raters should be
increased or rater training should be reinforced to minimize errors stemming from
subjectivity and personal interpretation. This recommendation aligns with the findings
of Govaerts et al. (2013), who identified the person x rater interaction as a dominant
source of measurement error in performance-based assessments. Their study in the
field of medical education emphasized the importance of strengthening rater calibration
as a means to enhance reliability.

The dominance of the three-way interaction variance component (azfl-r =0.2164 or

50.9%) indicates that nearly half of the total variance originated from the complex
interaction between persons, items, and raters. This component represents both
systematic and random factors that were not further explored in this study, and it
significantly contributed to the reduction in score reliability. Govaerts et al. (2013)
found that the P x [ x R variance can account for 40-60% of total variance in clinical
assessments, and even when instruments and raters are well-prepared, this component
can still substantially lower reliability.

In performance-based assessments such as microteaching, an ideal reliability
coefficient is typically expected to be = 0.80, particularly when the assessment
outcomes are used for summative decisions or other high-stakes evaluations. Such a
threshold reflects a high level of score consistency and the assessment system’s ability
to accurately differentiate students based on their actual abilities. However, the findings
of this study revealed a G coefficient of only 0.68, which although classified as moderate
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reliability, falls short of the ideal standard. This value suggests that a considerable
proportion of error remains in the assessment system, thereby limiting the
trustworthiness of scores when used for formal evaluations or the determination of
students’ final achievement levels. Therefore, optimization efforts are necessary such as
increasing the number of raters or enhancing the quality of inter-rater calibration, to
improve the reliability of the assessment system to a level that is academically
acceptable.

The D-Study results demonstrate that increasing the number of raters or enhancing
inter-rater calibration can substantially reduce the error variance associated with
Person x Rater (PR) and Person x Item x Rater (PRI) interactions. This finding is
consistent with Hong (2008), Nalbantoglu Yilmaz & Gelbal (2011), Sung et al. (2010),
who reported that adding two to three raters in peer assessment settings increased
reliability to = 0.70. Given that the item variance was nearly zero, it can be concluded
that the observation instrument is relatively homogeneous and does not contribute to
undesirable score variability. This supports the findings of Crawford et al. (2019) in the
field of special education, which indicated that rubrics with specific descriptors tend to
yield higher reliability by minimizing item-related error (Atilgan, 2019).

The D-Study provides strong justification that the microteaching assessment system
would be significantly more reliable if a minimum of three raters were used, and would
be optimal with four or five raters. Increasing the number of raters has been shown to
reduce the error variance from both the Person x Rater interaction and the residual
(PRI) component, which were previously the largest sources of measurement error.
This recommendation aligns with the findings of Govaerts et al. (2013), who
emphasized that reliability in performance-based assessment depends not only on the
instrument, but also on the consistency among raters.

The findings of this study underscore the critical need for policy adjustments at the
study program level to enhance the fairness and accuracy of microteaching
assessments. Given that reliability substantially increases with the addition of raters
and the improvement of inter-rater calibration, the program should consider mandating
a minimum of three raters for each microteaching evaluation. Furthermore, structured
rater training and calibration workshops should be institutionalized prior to the
assessment period to reduce subjective bias and promote scoring consistency. These
measures are essential not only to ensure more dependable student performance
evaluations but also to uphold the credibility and accountability of the teacher
education program in preparing future educators.

4. CONCLUSION

Based on the findings of this study, it can be concluded that the assessment of
students’ microteaching performance still faces considerable reliability challenges.
Although the assessment instrument demonstrated its ability to distinguish between
different levels of student performance, the variance analysis revealed that much of the
score inconsistency was due to complex interactions among students, raters, and
assessment items. Inconsistencies in rater perceptions emerged as a key factor affecting
the accuracy of evaluation results, particularly in the absence of a well-calibrated rubric.
This indicates that performance-based assessments, such as microteaching, are highly
susceptible to measurement error if not designed with a measurement approach that
accounts for multiple sources of variance.

Through the Generalizability Theory framework, this study successfully revealed
the underlying structure of variance in the assessment system and demonstrated that
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increasing the number of raters is an effective strategy to enhance reliability. Involving

more raters in the evaluation process helps reduce inconsistency and improves the

accuracy of academic decision-making. To improve the reliability of microteaching

performance assessments, the following actions are recommended:

(i)  Increase the number of raters to at least three, and ideally four to five, to reduce
measurement error and enhance reliability, as demonstrated in the D-Study
results.

(ii) Implement regular rater training and calibration sessions to ensure consistency
in interpreting assessment criteria and to minimize subjective bias.

(iii) Integrate routine monitoring of reliability using the Generalizability Theory
approach to maintain the quality and consistency of the assessment system over
time.

(iv) Conduct further research focused on evaluating the quality of the observation
rubric, including content validity and the contribution of individual items to
score variance, to develop a more comprehensive and robust assessment
framework.
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