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Abstract: This study examines teachers’ Classroom Assessment (CA) competency using the Many Facet
Rasch Model (MFRM) analysis. Instruments with good psychometric characteristics can guarantee more
accurate and fair measurement to respondents. If such instruments are not developed, it is feared that
teachers cannot identify their competency level in the CA. The instrument consists of 56 items built based
on three primary constructs: knowledge in CA, skills in CA, and attitude towards CA. The research design
of this study is a quantitative method with a multi-rater approach using a questionnaire distributed to the
raters. Respondents are 262 raters: The Head of Mathematics and Science Department, The Head of
Mathematics Panel, and the Mathematics Teacher to assess 100 ratees. The ratees involved in this study are
100 secondary school Mathematics teachers from Selangor. The results show that among the advantages of
MFRM are that it can determine the ability and consistency level of the ratees and also detect unexpected
responses by the ratees. This study indicates that MFRM is an alternative model suitable to overcome the
limitations in Classical Test Theory (CTT) and statistical models in multi-rater analysis. MFRM has the
advantage of providing complete information and contributes to understanding the consistent analysis of
the ratees’ ability with quantitative evidence support. Furthermore, MFRM can produce better and more
precise measurements and make it easier for researchers to communicate the findings.

Keywords: Many Facet Rasch Model, Competency, Classroom Assessment, Ratee Ability, Multi-Rater
Analysis

INTRODUCTION

Teacher competence issues have attracted many researchers and the attention of many stakeholders in Malaysia to
how teachers educate students (Muhd Khaizer et al., 2020). The basic concept of competence is that the individual's
ability matches the assigned task and can optimise individual performance (Boyatzis, 2008). The most common
analysis method is Classical Test Theory (CTT), which is optimal when only one rater evaluates all the ratees
(Nur ’Ashiqin, 2011). The reliability of CTT will improve if the raters agree on their judgments more consistently
(Noor Lide, 2011). The reliability and validity of the performance assessment can be increased, and conclusions
about the ratee's ability can be more accurate due to the Many Facet Rasch Model (MFRM) (Engelhard, 1994).

MFRM has many benefits that help it overcome the limitations of the CTT approach. Because self-assessment is
subjective, an individual's response is probably lower or higher than their ability and does not accurately reflect
their behaviour (bias). The bias might occur because self-assessment relies on respondents' honesty and does not
always represent actual behaviour. This research used a multi-rater approach that does not rely on self-assessment.
As a result, the article aims to demonstrate how the MFRM can help measure the teachers' competency level more
accurately and precisely.

LITERATURE REVIEW

How to Measure the Teachers' Competency in Classroom Assessment

The subjective assessment of the rater can affect the reliability and validity of the ratee's performance (Schaefer,
2008). Using a single rater can lead to a biased judgment (Matsuno, 2009). Self-assessment and peer-assessment
have grown in education because they can overcome this constraint (Hargreaves et al., 2002). The multi-rater
method is steadier and more accurate than self-assessment and has higher reliability (Calhoun et al., 2011; Goffin
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& Jackson, 1992; Lohman, 2004). When more raters are involved in classroom assessment, for example, the
reliability of the results is increased (Kane & Staiger, 2012).

The previous related study suggests that a researcher can obtain a more accurate and fair assessment with a multi-
rater method. The multi-rater practice, which includes peer assessment, self-assessment, and assessment by
superiors or subordinates, has grown in popularity in determining an individual's job performance (Scullen et al.,
2000). It is advised that more than one rater be included when assessing teacher quality through performance
assessment, as the inclusion of numerous raters is often viewed as the "secret” to effective teacher assessment
methods (OECD, 2013).

Teachers’ Competency Influenced by Variability among Ratee

Teacher skills in assessment tasks and responsibilities (monitoring, analyzing, communicating, implementing and
feedback) can be influenced by the demographic characteristics of the teacher, especially the career level and
education assessment. (DelLuca et al., 2018). The teacher's experience of teaching contributes toward developing
the teacher's competence in assessing the student's performance (Al-Bahlani, 2019). Another significant variable
connected to competency which has been identified and is extensively investigated by researchers is gender (Gunal
et al., 2015; Kursad, 2022).

It is critical to determine whether competency differs by gender to take the required precautions if one group has
lower competency than the other (Kursad, 2022). The previous study on competency perceptions revealed gender
as an ineffectual independent variable. (Kursad, 2022). The study by Gunal et al. (2015) found that female students
have a more positive attitude towards measurement and evaluation lessons than males. The study also mentioned
that a positive attitude towards measurement and evaluation could improve the assessment methods used.

Common Method Used in Multi-Rater Analysis

Various methods based on the CTT approach have been widely utilised to determine the consistency of raters. The
Cohen Kappa technique, for example, assesses consistency between two raters by excluding agreement between
them (Hsu & Field, 2003). Next, the Fleiss Kappa approach provides statistical comparison interpretations that are
easier to understand than the Cohen Kappa method, making determining the rater's agreement more difficult to
interpret (Allen, 2017).

The following method is Generalizability Theory (G theory) by Lee Cronbach, which was developed to examine
rater reliability and isolate and assume the various sources (Brennan, 2010; Webb et al., 2018). The G theory is an
enhanced statistical theory of CTT that allows for a more accurate assessment of reliability related to behavioural
measures by assuming diverse error sources (Nor Mashitah, 2017). Another method for determining the validity
of the overall content of an instrument in multi-rater contexts is the Content Validity Index (CVI), which is
produced using the average Content Validity Ratio (CVR) (Lindell & Brandt, 1999). By converting ordinal scale
data into two categories (relevant or irrelevant), CVI gives direct information about the rater's agreement (Polit &
Beck, 2006).

The Problem of Measuring Ratee Ability in Classical Test Theory

The CTT methodology has some disadvantages when it comes to multi-rater analysis approaches. If there are only
two raters, Cohen Kappa can be used, while Fleiss Kappa can be used with more than two raters, but only with
nominal data categories (Cohen, 1960; Fleiss & Cohen, 1973). The Fleiss Kappa approach, on the other hand, is
doubtful since it is based on the assumption of homogeneity and is challenging to apply to polytomous data (Allen,
2017; Bartok & Burzler, 2020; Warrens, 2010). The Fleiss Kappa method is also unable to discern if the raters are
guessing throughout the scoring process and unable to determine the severity level of the raters (Allen, 2017).

Furthermore, the CTT-based internal consistency measurement has a weakness in that it cannot systematically
distinguish the raters, such as when the severity level of the raters is consistent with all ratees (Newton, 2009).
Even though G Theory has some advantages over the frequently used CTT approach, it is highly complex and
challenging for the reader to accept and understand the interpretation (Brennan, 2010; Webb et al., 2018). The G
Theory also has some weaknesses, such as not determining the severity level of the raters and not including the
rater's error in the scale testing explanation (Zhu et al., 1998).

Moreover, the CVI method has several limitations, including involving only two categories of an ordinal scale, the
rater's agreement index is likely to decrease as the number of raters increases, determining rater's agreement using
the average value approach, and only focusing on item suitability without involving scale analysis to ensure
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accurate construct measurements (Polit & Beck, 2006). The CVR approach can only assess dichotomous data
(Lindell & Brandt, 1999).

MFRM in Research

A study by Maryati (2019) used a multi-rater approach to assess teacher professionalism on pedagogical content
knowledge. The study found that MFRM produced clear information on the ability of 20 teachers assessed using
six experts, showing that MFRM could produce accurate analysis using small samples. The findings were similar
to the study by Nurul Nadia et al. (2018) stated that the multi-rater approach can produce a more accurate
assessment and showed the capability of MRFM to place individual responses, items, and evaluations on the same
interval scale.

The advantages of MFRM have also been proven in a study by Fahmina et al. (2019), which used MFRM to
analyze the Computerized Testlet Instrument to Measure Chemical Literature Capabilities which was assessed by
nine raters against 21 items based on five aspects of assessment. The findings showed that MFRM could provide
detailed information on the reliability and separation index, rater’s agreement percentage, the most difficult or
easily achievable aspects of the item and the arrangement of the rater’s severity level.

A study by Norzetty and Sumintono (2017) examined the influence of the tactics of 18 leaders from six departments
in the Ministry of Education. Each leader was assessed by ten individuals that work in the same department as the
leader. The data was obtained using the Influence Tactics Behaviour (IBQ) instrument. The MFRM was used to
identify the difficulty level of each item and the ability level for each ratee. The findings showed that leaders have
three levels of ability: low, medium, and high. The findings also showed the advantages of MFRM that can identify
commonly or rarely used tactics by leaders. Furthermore, the study also showed that MFRM could provide detailed
information such as the demographic characteristics of the respondents and found that the leader's background did
not influence their ability level.

A study by Wu dan Tan (2016) used the MFRM to identify the rater's behaviour and showed how it influenced
student performance. The study showed the advantages of MFRM in producing data that allowed researchers to
handle practical issues on assessment. Compared to CTT, MFRM has the advantage of detecting incorrect rater
responses, inappropriate judgement patterns, and missing data (Fahmina et al., 2019; Goodwin & Leech, 2003).
Furthermore, MFRM can provide more detailed information on ratee, rater, and criteria; the analysis procedure is
easier and faster; it can detect missing data and consider the difference between the severity of the rater and the
difficulty of the criteria measured (Eckes, 2015). This statement clearly shows that MFRM is a viable alternative
model for overcoming the weaknesses of CTT statistical models.

METHODOLOGY

Instrumentation

The instrument used in this study measures teachers' competency in the CA. This instrument contains 56 items
that are classified into three parts: knowledge in CA (22 items), skills in CA (24 items), and attitude towards CA
(10 items). The determination of the constructs is based on an analysis of eight competency models and 13 existing
competency instruments, which have been adjusted to Classroom Assessment Implementation Guidelines (Second
Edition) by Bahagian Pembangunan Kurikulum (2019). All items were assessed using a 5-point Likert scale; the
higher the score, the better the ratee's performance. The raters will respond to all items to evaluate the ratee's
ability.

The Respondents

Selangor is the populous state in Malaysia and can be used to describe the country's characteristics. This study's
population is Mathematics teachers working in government secondary schools in Selangor. Selangor has the most
teachers compared to other states. Apart from that, Selangor, after Johor, is the state with the most secondary
schools. The respondents in this study were chosen using a variety of sampling techniques. The cluster sampling
technique was used to divide Selangor into ten districts. Then, the basic random sampling technique was used to
determine the four districts and six schools for each of the four districts involved. A simple random
sampling technique was used to select the five teachers to be evaluated (ratee) for each school. Finally, the five
raters for each ratee were identified using the purposive sampling technique.

The respondents involved in this study were 324 raters who evaluated 108 teachers. Each ratee was supposed to
be rated by five raters. The five raters consist of self-assessment, The School Improvement Specialist Coaches
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(SISC+), The Head of Mathematics & Science Department, The Head of Mathematics Panel, and the Mathematic
teachers. But after the researchers completed the data collection, there were 57 teachers rated by five raters, 18
teachers were rated by four raters, 23 teachers were rated by three raters, and ten teachers were rated by three
raters. After the data screening process, the respondents involved in this study were 262 raters to evaluate 100
teachers.

Table 1. Background Information of the Respondents

Demographic Factors Frequency Percentage (%)
Gender Male 28 10.69
Female 234 89.31
Age 20-29 years 7 2.67
30-39 years 111 42.37
40-49 years 107 40.84
50-60 years 37 14.12
Ethnicity Malay 224 85.50
Chinese 17 6.49
Indian 18 6.78
Others 3 1.15
Position SISC+ 6 2.29
The Head of 17 6.49
Mathematics &
Science
Department
The Head of 19 7.25
Mathematics Panel
Mathematics 220 83.97
Teacher
Experience 1-9 years 51 19.47
10-19 years 155 59.16
20-29 years 56 21.37
30-39 years 0 0.00

Measurement Model

The researchers analysed the data with MFRM to evaluate the severity, consistency, and bias interaction in the
raters' assessments. Fit statistics are necessary for researchers to determine the accuracy of the data fit to the Rasch
model (Siti Rahayah, 2008). The value of Infit MnSq and Outfit MnSq in the fit statistic indicates how consistently
the rater did the judgement. According to the Rasch model parameters, MnSq = 1 suggests that the data is ideal.
In the fit statistic, a value of MnSq of 0.5 to 1.5 is acceptable (Bond & Fox, 2015).

The data is accepted if the data reliability index is more than 0.65 (Bond & Fox, 2015). The separation index was
calculated using the assumptions or estimations of respondents’ separation or differences depending on their level
of ability on the measured variables (Wright & Masters, 1982). If the separation index is greater than 2, it indicates
a good and acceptable result (Linacre, 2006). As an indicator of good unidimensionality, Rasch analysis demands
at least 40% of raw variance explained by measures (Bond & Fox, 2015). Meanwhile, to analyse the differences
in the competency level between male and female ratees, an independent samples test was conducted using the
IBM SPSS Statistics 25 program.

RESULTS
Reliability and Construct Validity

The researchers used the value of the reliability and validity index from the MFRM analysis findings to determine
the assessment's reliability.
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Table 2. MFRM Analysis Findings

Rater Ratee Iltem
N 262 100 56
Mean -3.71 0.00 0.00
Standard Deviation (SD) 3.14 1.03 0.50
Standard Error (SE) 0.39 0.21 0.14
Separation Index 7.46 4.70 3.33
Strata 10.28 6.59 4.78
Reliability Index 0.98 0.96 0.92
Significance (probability) (p) 0.00 0.00 0.00
Observed Exact Agreements (%) 52.1
Expected Agreements (%) 52.2
Variance explained by Rasch measures (%) 62.82

The rater's reliability index is 0.98, which is a good score. The rater separation index of 7.46 is good because it is
larger than 3. The significance (probability) score of p = 0.00 indicated that the raters' severity levels differed
significantly, and the raters' judgments were very consistent. This data revealed that each panel evaluates at a
different severity level. The actual rater agreement percentage was 52.1%, compared to the expected rater
agreement percentage of 52.2%. The rater's judgement is good and not homogeneous, indicating that it has
excellent inter-rater reliability and meets the Rasch Model's predictions.

The ratee's reliability index is 0.96, which is a good score. The ratee separation index of 4.70 is also good because
it is larger than 3. A significant difference in the ratee's ability level was indicated by the p = 0.00 significance
(probability) value. As a result, different levels of ratee ability exist. The item’s reliability index is 0.92, which is
a good value. The item separation index of 3.33 is also good since it is higher than 3. The significance (probability)
value is p = 0.00, showing a significant difference in the item's difficulty level. According to these findings, the
instrument has a variety of item difficulty levels.

The instrument's unidimensionality was also a determinant in guaranteeing that it could only measure in one
direction. The percentage of variance explained by Rasch measures is 62.82% showing that the instruments have
a high unidimensionality. The percentage of variance explained by Rasch measures must account for at least
40% (Engelhard & Wind, 2018).

Rating Scale

The researchers conducted the rating scale analysis to verify that the five scales correctly measured the teacher's
competency in CA. The rating scale analysis aims to evaluate the scale's validity to analyse the validated data
appropriately. Items that respondents easily agree on are assumed to be given a high score in rating scale analysis
(Wright & Masters, 1982). The value of the Rasch-Andrich Threshold, which may indicate the threshold value,
can be used in the Rasch model to describe the scale for each item (Siti Rahayah, 2008a).

This threshold value can aid researchers in determining an individual's turning point while transitioning from one
scale to the next. The threshold value, s, in the range 1.4-5.0, shows that the classification is applicable. If the value
of sis less than 1.4, the rating should be collapsed and separated if the value of s is greater than 5.0 (Linacre, 2006).
The response structure on the logit scale can be shown using the rating scale analysis. The probability curves depict
the responses to the measurement categories in categories 1 to 5. When two neighbouring curves overlap, the scale
probabilities for both categories are the same.

The researchers analysed the rating scale to guarantee that the respondents understood and differentiated the five-
category scale used. This analysis aims to determine whether scales should be kept, collapsed, or separated
depending on Rasch-Andrich threshold values. The criteria to be emphasised in determining the suitability of the
scale category used are (1) a minimum of 10 responses for each scale category; (2) the average measure increased
along with the scale category; (3) the outfit MnSq value is less than 2; and (4) threshold values in the range 1.4 s
5.0 (Bond & Fox, 2015). The researchers do not need to meet all four criteria in evaluating the scale category
suitability in the rating scale analysis since they can refer to the best quality that fits the standards (Linacre, 2002).
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Table 3. Structure Calibration of Rating Scale

Category Total ~ Counts Used Percentage Average Outfit Rasch Andrich
(%) Measure MnSq Threshold
2 126 1 -6.72 0.80 -
3 2611 12 -0.73 0.80 -7.20
4 14093 67 3.79 0.90 0.07
5 4170 20 7.96 0.80 7.13

As seen in the second column, the frequency values for all scale categories are good because there are more than
10. The percentage for each frequency is shown in the third column. According to the findings, none of the
respondents used scale 1, just 1% (n=126) used scale 2, 12% (n=2611) used scale 3, 67 % (n=14093) used scale 4,
and 20% (n=24170) used scale 5. In comparison to the other scales, scale 4 has the highest frequency. The average
measure for each scale category is shown in the fourth column.

Based on the findings, the average measure for scale 2 is -6.72, the average measure for scale 3 is -0.73, the average
measure for scale 4 is 3.79, and the average measure for scale 2 is 7.96. According to the findings, the average
measure values rise with the scale category from -6.72 to 7.96. The MnSq outfit values for each scale category
were acceptable because they were in the range of 0.80 to 0.90, and none surpassed 2.0. The researchers then
looked at the MnSq values in the fifth column, which should not exceed 2.0. Meanwhile, the value of the Rasch-
Andrich threshold is shown in the sixth column.

Table 4. Rating Scale Analysis

Difference Between Range (1.4<s<5)
1-2 -
2-3 [0-(-7.20)]=7.20
3-4 [-7.20-(0.07)]=-7.27
4-5 [ 0.07 —(7.13)] =7.06

The results showed that the respondents were highly good at distinguishing between different scales. Even though
the s value found was unacceptable, the researchers kept all scale categories. Each scale category with a distinct
peak significantly increased its threshold value. In addition, the findings meet other criteria, such as the number of
frequencies being larger than 10, the average measure value increasing with the scale category, the outfit value
being less than 2, and the peaks for each scale being evident and not overlapping. Finally, the findings suggest that
the respondents can read, comprehend, and differentiate the scale categories employed in the instrument.
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Figure 1. Rating Scale Calibration Structure Analysis

Ratee Logit

Because items are supposed to have different discrimination indexes, and each item is measured solely by the
difficulty parameter, item difficulty, rater severity, and individual ability are placed on the same logit scale when
using MFRM (Bond & Fox, 2015). The raters' judgement of the ratee's ability level, the item's difficulty level, and
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the rater's severity level is represented by the logit measure value. Researchers can use Wright's map to compare
individual abilities and item difficulties (Boone, 2020).

The benchmark to determine the teachers’ competency level in CA is based on the logit values. The results showed
the min logit value for the ratee is 0.00 with a logit standard deviation of 1.03. Therefore, ratees with a logit value
of less than 0.00 are classified as having low competency. In contrast, ratees who obtained a logit value of more
than 0.00 are classified as highly competent. The findings show that there are not many differences between the
number of high-ability and low-ability ratees. There are 53 ratees categorized as high-capable individuals and 47
ratees classified as low-ability individuals.

Table 5. Ratees’ Competency Level (N=100)

Ratee Logit Value Ratee Frequency Percentage
Competency
Level
Very high +1.03and above 24 59 27 50 74 63 87 16 16%
28 61 54 48 98 66 46
76 85
High 0.00 to +1.03 4 40 41 91 65 5 86 13 37 37%

10 11 12 14 7 60 90 88
84 6 35 2 55 34 17 26
30 32 92 67 16 57 8 9
51 89 19 70 99
Moderate -1.03 to 0.00 37 3 1 83 36 39 18 33 33 33%
47 106 38 15 104 108
103 107 56 25 78 53 21
93 102 82 31 29 96 95
81 101 94 79 97
Low -1.03 and below 105 80 58 100 23 43 44 14 14%
69 20 45 22 42 49 75

Based on the logit value obtained, the researchers decided to categorize the ratees’ competency level in more detail.
A small logit measurement value indicates a low individual ability level, while a large one indicates a high
individual ability level (Boone et al., 2014). Figure 2 illustrates the four-ability level of ratees. The location of item
ratee 24 at the top of the chart indicated that the ratee had the highest competency level. In contrast, ratee 75 below
shows that the ratee had the lowest competency level.
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Figure 2. Wright Map of Ratees’ Competency Level (N=100)
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The total number of ratees is 100, but only 93 ratees have stated complete demographic information on gender.
Therefore, the competency level and gender comparison are only based on the 93 ratees. The high-ability and low-
ability ratees categories consist of both genders. These findings showed that the ratee’s gender does not affect the
ratee’s competency level.

Ratees' Competency Level Based on

Gender

35
30
25
20
15
10 I

: I

0 | .

Very high H|gh Moderate

® Male mFemale
Figure 3. Comparison between competency level and gender

Statistical Inference

Independent-samples t-test was conducted to test the significant differences in competency level between male
ratees and female ratees. In addition, the researchers did homogeneity testing using Levene’s test before the
difference test. First, the researchers looked at the significance level of Levene’s test. If Levene's test's significant
value (p) is more than 0.05, the researchers should use the first line in the table (equal variances assumed). If the
p-value is equal to or less than 0.05, the variances for the two groups (males/ females) are not the same.

As a result, the data contradict the equal variance assumption. SPSS offers an alternate t-value to deal with the fact
that the variances are not equal. The information in the second line of the t-test table, which refers to equal
variances not assumed, should be used by the researchers (Pallant 2011).

Table 6. The Findings of the Independent-Samples Test
Independent Sample Test
Levene’s Test for Equality
of Variances

F Sig t df Sig (2-tailed)
Equal variances 8.453 0.005 -0.760 98 0.449
Logit assumed
Equal variances not -0.511 16.710 0.616
assumed

Based on the SPSS output, the value of Levene/ Test for Equality of Variances was p = 0.05. So, it shows that the
data variance between male ratees and female ratees was not homogeneous or the same, so the interpretation of
the output independent samples t-test was guided by the values contained in the equal variances not assumed
column. Based on the SPSS output, it could be seen that the significant (2-tailed) at the equal variances assumed
was -0.511. There was no significant difference in scores for males (M = -0.18, SD = 1.64) and females (M =
0.035, SD = 0.88; t =-0.511, p = 16.71, two-tailed). Therefore, the null hypothesis (Ho1l) is accepted. There is no
significant difference in competency level between male ratees and female ratees. These results indicated that the
level of competency for male and female ratees are the same.

Fit Statistics of Ratees
The statistical analysis of ratee aims to determine the compatibility of the data with the Rasch model based on the
MnSq outfit value. To ensure that the data fit the Rasch measurement model, the researchers check the value of

[33]

juku.um.edu.my | E-ISSN: 2289-3008




]u Ku JURNAL KURIKULUM & PENGAJARAN ASIA PASIFIK Oktober 2023, Bil. 11, Isu 4

the outfit MnSq for each ratee. MnSq = 1 shows ideal data according to the Rasch specification. The acceptable
value for its statistic ranges from 0.5 to 1.5 (Bond & Fox, 2015).

MnSq is a square mean fit statistic that determines the randomness of a measurement system. As a result, this study
conducted a fit statistical analysis to guarantee that the ratees were compatible with the MFRM. The optimum
MnSq value is 1.00 logits, which represents the expected value; a value less than 0.5 indicates that the data
collected is easy to predict (data overfit model), and a value larger than 1.5 indicates that the data collected is
difficult to predict (data underfit model) (Azrilah et al., 2013; Bond & Fox, 2015).

Table 7. Fit Statistics Analysis Findings (Misfit Ratees)

Model Infit Outfit Correlation
Ratee Measure S.E. MnSq Zstd MnSq Zstd PtMea
81 -0.95 0.26 0.19 -5.10 0.12 -5.92 0.96
103 -0.56 0.31 0.18 -4.41 0.12 -5.01 0.97
100 -1.13 0.30 0.26 -3.72 0.22 -4.01 0.17
37 -0.10 0.25 0.35 -4.02 0.24 -4.01 0.92
101 -0.97 0.37 0.27 -2.93 0.25 -3.04 0.13
82 -0.79 0.21 0.56 -3.80 0.26 -4.78 0.60
94 -0.97 0.26 0.49 -2.92 0.28 -3.87 0.93
34 0.32 0.30 0.29 -3.59 0.30 -3.31 0.05
102 -0.75 0.21 0.58 -3.62 0.31 -4.22 0.91
67 0.22 0.37 0.39 -2.26 0.34 -2.42 0.15
106 -0.42 0.20 0.61 -3.30 0.37 -3.81 0.59
12 0.60 0.27 0.58 -2.06 0.38 -2.97 0.30
78 -0.68 0.25 0.60 -2.07 0.43 -2.96 0.36
30 0.30 0.26 0.47 -2.66 0.43 -2.82 0.13
99 0.00 0.36 0.40 -2.24 0.45 -1.44 0.98
40 0.85 0.33 0.80 -0.72 0.48 -1.97 0.86
1 -0.22 0.17 0.77 -2.94 0.49 -3.35 0.76
56 -0.60 0.19 1.56 3.78 153 2.62 0.70
20 -1.43 0.15 1.38 5.22 1.56 5.11 0.55
58 -1.12 0.18 1.30 3.30 1.59 1.80 0.82
49 -2.05 0.16 1.61 571 1.68 4.52 0.30
83 -0.23 0.16 1.54 5.42 172 5.37 0.59
41 0.81 0.20 1.24 1.96 1.96 3.79 0.36

The findings showed 17 ratees with MnSq outfit values less than 0.5, and there were six ratees with MnSq outfit
values greater than 1.5. In addition, the findings also showed that the standard error is small, which is less than
0.50, which indicates the accuracy of the measurement. A standard error value of less than 0.25 is considered
excellent (Fisher, 2007). To ensure ratees were parallel in construct measurement, the researchers examined the
PtMea correlation values. The findings showed that the PtMea correlation values obtained by all ratees are positive.
It proved that all ratees parallel with the measured construct. In total, 23 out of 100 ratees had outfit values that
did not meet the acceptable range.
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Unexpected Response

One of the strengths of MFRM is that it can provide information about the function of the elements involved in an
unexpected response, such as if the raters are having trouble understanding and implementing the criteria (Eckes,
2015; Kudiya et al., 2018). The findings indicated that 64 responses showed that the rater gave a lower rating than
expected (under-value), while 34 showed the rater gave a higher rating than expected (over-value).

The number of unexpected responses discovered was far too low, at only 0.48% (100 out of 21000), showing that
all raters had made a comprehensive and careful judgement. In addition, unexpected responses accounted for 42.00%
(42 out of 100 ratees). The frequency of each ratee discovered in unexpected responses is shown in Table 6. Only
11 misfit ratees (20, 30, 37, 40, 41, 58, 67, 78, 83, 99, and 106) out of 42 ratee appeared in an unexpected response.
Ratee 41, which produced the most unexpected responses, was a misfit ratee. This study suggests that the findings
of unexpected responses are not clear evidence of the misfit item. In addition, this study also shows that MFRM
analysis is sensitive to detect if the ratees are easy to assess by raters or confuse the raters. When making a decision,
these 42 ratees baffled the rater since they appeared in unexpected responses compared to other ratees.

Table 8. Summary of Unexpected Response Analysis Findings

Ratee Frequency

4,7,17,18, 19,22, 28, 31, 37, 40, 44, 47, 67, 75, 76, 78, 90, 98, 104, 106, 1

107

15, 20, 21, 25, 36, 58, 108 2

8, 13, 30, 32, 35, 38, 99 3

16, 85, 87 5

33,83, 84 6

41 11
DISCUSSION

This article aims to analyse the mathematics teachers’ competency level using the MFRM approach. The data
analysis in the study shows that it fits the Rasch model (Table 2), with a principal component analysis of residuals
of more than 40%, indicating that the instrument utilised has good unidimensionality (Andrich & Marais, 2019;
Liu & Lim, 2020). This study suggests that using a multi-rater strategy to examine latent variables of ratees'
classroom assessment, three constructs with 56 items of the instrument function very well (Bond & Fox, 2015;
Zuliana et al., 2021).

Furthermore, all reliability indices (reliability, strata, and separation) exhibit outstanding results, indicating a
multi-rater approach situation in which volume data increases compared to self-administered data (Eckes, 2015;
Engelhard & Wind, 2018). Overall, the findings demonstrated that, compared to another measurement model, the
MFRM could thoroughly analyse the instrument'’s reliability and validity in multi-rater contexts and detail (Boone
etal., 2014; Eckes, 2015; Engelhard & Wind, 2018).

Another helpful feature of the MFRM is detecting ratee inconsistency in unexpected response analysis. The data
screening process removes respondents who are outliers and do not match the model is very important to ensure
that statistical analysis findings are valid (Widhiarso & Sumintono, 2016). Further, the study's findings also
analyzed fit statistics for the ratees, which show their quality work. The findings detected that 42 ratees appeared
in unexpected responses analysis, 42.00% of the total showing most ratees were easy to assess by raters. They
didn't confuse the raters when making the judgement. The findings on unexpected responses demonstrated the
benefits of MFRM in providing evidence for multi-rater quality assessment and ensuring more accurate and precise
measurement measurement (Andrich & Marais, 2019; Bond & Fox, 2015). This study demonstrates that MFRM
can identify unexpected responses, implying that improved analysis can be achieved (Engelhard & Wind, 2018).

Besides that, this study used the mean and standard deviation of the ratee’s logit to categorise the ratees’
competency levels into four groups (Figure 2). In this study, 16% of ratees were very high ability, 37% of ratees
were high ability, 33% of ratees were moderate ability, and 14% of ratees were low ability. Furthermore, this study
revealed no significant difference in competency level between male ratees and female ratees. These results
indicated that the level of competency for male and female ratees are the same. The study by Uvie (2021) found
no significant difference in secondary school teachers’ competency between male and female teachers, although
there are differences in teaching qualifications and experience among the teachers.

The study by Nurul Syahada (2017) found that the teacher’s competency level based on gender shows no difference
in perception between males and females. Gender and cumulative grade point average had no significant impact
on teacher candidates' attitudes (Ozan & Kincal, 2017). Teacher assessment knowledge does not differ
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significantly based on gender factors, positions, teaching experience, and subject fields (Rohaya & Mohd Najib,
2008). Gender was an ineffective independent variable in determining teacher competency in classroom
assessment. Further research should be focused on other independent variables that affect a teacher's competency.
Curriculum designers use assessment results to evaluate the curriculum's effectiveness based on the quality of
student learning experiences, content, and the recommended assessment approach (Hussain et al., 2021) . It is
found that teachers still have weaknesses in implementing CA (Sh. Siti Hauzimah, 2019). However, some studies
showed that teachers have an excellent readiness to implement CA (Yuh & Kenayathulla, 2020) and have high
levels of CA implementation (Sh. Siti Hauzimah, 2019). The study by Al-Bahlani (2019) showed teachers'
competency level was moderate and proposed organizing a readiness program to guide teachers to enhance the
effectiveness of the assessment.

Before the introduction of the CA, teachers were found to be lacking confidence in conducting school assessments
due to a lack of training, knowledge, and skills despite taking assessment courses (Fakhri & Mohd Isha, 2016).
The teacher’s competency in assessment is valuable because assessment is inseparable from teaching and learning.
Teachers who have received courses or training on assessment tend to obtain a higher level of competency in the
CA than teachers who do not attend courses or training on assessment (Murukutla, 2019). This statement is
similar to the study by Sartaj et al. (2019), which found that if the teacher is given appropriate training in the
assessment technique, it will benefit teachers and students.

Although CA was first introduced in 2018, the individual's ability level may have been influenced by the courses
or training related to CA. The CA training benefits the teachers involved and enhances the willingness of the
teacher to implement CA even though the CA is a new challenge for teachers (Kannan et al., 2021). Teachers who
have attended training programs during their pre-service are expected to create effective assessments to enhance
student learning (Anam & Putri, 2021). In service, teachers should also be given courses or training that focus on
the CA method, procedure, purpose, planning, and implementation (Khanna & Talwelkar, 2021). Lack of
effectiveness in courses or training can harm the implementation of the CA by the teacher (Zahari et al., 2020).

The effectiveness of the CA contributes to improving student performance, evaluating teacher success, strategies,
and teaching methods, which in turn contributes to the overall improvement of the education system's progress.
Besides the professional considerations, implementing the CA should follow the guidelines (Halimah & Rozita,
2019; Sh. Siti Hauzimah, 2019). Teachers need to increase their mastery and understanding of information as they
can influence their competencies to implement the CA. The information delivery by stakeholders should be made
continuously, integrated, widely, and clearly to overcome the constraints involved. This effort can also prevent the
implementation of the CA from furthering the early action. Therefore, the implementer of the teaching program is
responsible for the initial preparation to produce competent teachers and the parties involved in the professional
development (Campbell, 2013).

In addition, teachers were still confused and lack of readiness to implement CA (Sh. Siti Hauzimah, 2019).
Teachers who are less competent in the CA may be due to insufficient training, not using proper assessment
methods or being unable to interpret data correctly (Murukutla, 2019). As the CA is one of the new things
introduced in Malaysia, there is plenty of room to enhance teacher competency in the CA further. The parties need
to organize more training programs for in-service teachers to strengthen the effectiveness of teachers' skills in
assessment (Nyanjom, Yambo, & Ongunya, Raphael, 2020).

It is found that continuous monitoring and guidance can help teachers improve their understanding and implement
the CA appropriately (Arumugham, 2020). The teacher's satisfaction level in implementing the CA is not high
(Chee & Sern, 2019; Sartaj et al., 2019). Stakeholders need to pay attention to organizing courses or training related
to CA to increase teachers' competency in CA, thus influencing the effectiveness of the CA. Courses or training
related to the CA can guarantee the effectiveness and validity of the CA implemented (Sh. Siti Hauzimah, 2019).

Competency Theory also states that skills and knowledge are easily acquired through courses and training and can
be influenced by academic qualifications (Spencer & Spencer, 1993). One advantage of competencies is that they
can be developed through various training and education programs (Boyatzis, 2008). The statement was also
supported by Winterton dan Winterton (1999), who stated that individual competencies could be developed
consistently by the organization by enhancing knowledge, understanding, and skills. Besides, the aspects of
attitude are unique features that are difficult to achieve (Spencer & Spencer, 1993). Still, attitudes can be formed,
built, and changed despite complicated processes and determination (Che Ghani et al., 2018). Overall, the findings
of this study contributed to the development of teacher professionalism.
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CONCLUSION

The results of the multi-rater methods study using MFRM provide interesting outcomes and detailed information
on the ratees' competency levels. This study also demonstrates that assessing teacher ability is difficult, but that
MFRM is a great method. MFRM produces more precise information about the pattern of the ratees' ability and
enhances the validity process compared to the CTT technique, which focuses on group-centered statistics (Mohd
Zabidi et al., 2021). Overall, the study found MFRM to be a more effective psychometric process for assessing
ratees' ability than CTT's method because MFRM is broader and gives a complete analysis of the ratees'
ability (Eckes, 2019).

Furthermore, Rasch measurement model analysis produces better and more precise measurements that help the
consistency in response to the questionnaire (Adams et al., 2020). Besides, this study shows how the researchers
can ensure that accurate and fair measurement are produced if the multi-rater method is used. The psychometric
testing for the instrument in this study was conducted using MFRM by the multi-rater method approach used. This
study has also shown the advantages of MFRM compared to the CTT method to analyse research data using multi-
rater methods. Multi-rater procedures can produce more fair and accurate performance measurements.
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