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Many schools have shifted their learning mode from face to face to fully
online in order to reduce virus transmission and avoid learning loss, resulting
in accelerated use of the learning management system (LMS). The
implementation of online learning over the last 3 years in Indonesia needs to
be evaluated. However, the available evaluation scales are in different
cultural contexts. Therefore, the existing scales should be adapted. This
study aims to adapt and report the psychometric properties of the Hexagonal
E-Learning Assessment Model (HELAM) scale in the context of Indonesian
culture. The adaptation followed the procedure suggested by Beaton. To
achieve a measurement accuracy of up to 0.5 logit at a 99% confidence
level, 326 teachers taking the Teacher Professional Education (TPE)
program in position program were involved. The psychometric properties of
the HELAM scale were analyzed using the Rasch model to improve
accuracy and observe the quality of the HELAM scale. The results of the
analysis show that the HELAM scale has good psychometric properties in
the context of Indonesian culture at the instrument and item level. The
elements of reliability and validity have met the good criteria. Thus, the
adapted HELAM scale can be applied to the Indonesian context.
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1. INTRODUCTION

Schools at various levels of education have changed the mode of learning during the COVID-19
pandemic, including schools in Indonesia. Most schools have shifted their learning activities from face to
face to fully or partially online [1], [2]. This is implemented to anticipate the learning loss [3]. Learning
management systems (LMS) is one of the learning platforms chosen because of its easy management. LMS
has integrated material management, monitoring of participants and teachers, as well as adjustment of the
learning and teaching process [4]. The use of LMS in learning has also become one of the solutions to
minimize the spread of the virus in Indonesia and in the world. The COVID-19 pandemic has accelerated the
use of LMS which is one of ideal learning platforms for teachers in various countries, including those in

Indonesia.

The Indonesian Government has established teacher as a professional occupation in 2005, in which
every teacher is required to take a teacher certification program. This program has also been implemented in
various countries such as the United States [5]-[7], Brazil [8], Canada [9], China [10], Hong Kong [11],
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Turkey [12], and Georgia [13]. This certification program develops role-oriented and competency-based
teacher professionals [14]-[16], which leads to continuous professional development [17]-[19].

Various forms of certification programs have been developed [19]. The Ministry of Education and
Culture of the Republic of Indonesia has conducted certification programs in various forms, including
portfolio (2006-2008), Teacher Professional Education program (2009-2017) [20], and Teacher Professional
Education (TPE) program in position (2018-2021) [21]. The Teacher Professional Education Program in
Pasition is conducted in a blended learning mode [22], especially during the COVID-19 pandemic [23].

Although the evaluation of teacher education programs has been carried out by several researchers
[24], [25], evaluations of blended learning activities in this program have not been done much. Therefore, it
is necessary to evaluate the blended learning program of the teacher education program. Evaluations can
involve participants as active actors in the use of LMS. One instrument that can be used in the blended
learning evaluation process is the Hexagonal E-Learning Assessment Model (HELAM) instrument developed
by Ozkan and Koseler [26].

The HELAM scale can be an alternative instrument in learning evaluation in LMS. User perceptions
of LMS during the COVID-19 pandemic in Indonesia need to be examined. While developing new
instruments requires a long process. Therefore, an adaptation process is needed. HELAM is a systematic and
comprehensive scale of evaluation of the application of LMS in Indonesia because the dimensions used in
HELAM combine social and technical aspects. Given that the HELAM scale was developed in different
cultural contexts, an adaptation process is needed to be used in the Indonesian context [10], [27].

Adaptation of HELAM to different cultural contexts, including in Indonesia, is key to ensuring its
validity, enforceability and relevance, and avoiding cultural biases in research results and data validity. The
adaptation process also ensures consistent understanding and response from respondents with diverse cultural
backgrounds, maintains openness to cultural diversity, and allows research results to be more applicable and
relevant in various cultural contexts. Therefore, the adaptation of HELAM becomes an important stage in
producing quality and relevant research in various cultural contexts. The HELAM scale has been used in
Indonesia before [28]. However, there are limited research that reports on the quality of the HELAM scale in
the Indonesian cultural context.

The study on the quality of the HELAM scale using factor analysis on graduate and post-graduate
students at Brunel University, United Kingdom showed that 65 items spread over six dimensions have
satisfactory quality, namely the quality of system, service, content, learner perspective, instructor attitudes,
and supportive issues [29]. The analysis of the HELAM scale using the factor analysis approach has a
number of weaknesses [29]. Factor analysis based on Classical Test Theory (CTT) only describes the quality
of the scale at the instrument level, not the level of individual items. Reliability is often limited to Cronbach’s
alpha. Classical test theory has item dependent and person dependent properties. Another problem that CTT
cannot solve is to look at the functionality of the Likert rating scale used in HELAM. Thus, an alternative
analysis is needed to evaluate the HELAM scale in a particular case study, in this case the cultural context in
an area.

The Rasch model is an alternative analysis that can address the limitations of CTT. In the Rasch
model, the raw data obtained are transformed into interval data [30]. Furthermore, Rasch analysis produces a
smaller standard error and allows estimation of reliability and validity that is independent of item-dependent
and person-dependent properties [31], [32]. The results of the analysis of the Rasch model are able to explain
the quality of the scale to the level of individual items [33], [34]. Rasch can be used to see the consistency of
the existing response patterns. Rasch analysis provides a very effective alternative for exploring
psychometric properties and accounting for response bias [35].

Further, the Rasch model is able to evaluate the functionality of the Likert rating scale used in the
scale [36]. More importantly, the Rasch model is a psychometric technique that can improve the accuracy of
making instruments, monitor the quality of instruments, and assess the performance of respondents [37].
Therefore, this study aims to evaluate the psychometric nature of the HELAM scale comprehensively in the
Indonesian cultural context using Rasch modeling. This research has filled the gap in evaluating the
psychometric nature of the HELAM scale for teacher certification programs in Indonesia.

2. RESEARCH METHOD

The implementation of the adapted version of the HELAM scale has been carried out to evaluate the
psychometric properties in the Indonesian context. The respondents involved were 326 teachers taking the
TPE program in position program at Ahmad Dahlan University, Indonesia. The respondents were from 14
provinces in Indonesia. The location was chosen based on the amount of data needed to meet the sample size.
A minimum sample size of 50 respondents can be used to meet the adequacy of data stability at an accuracy
of 1 Logit with a 99% confidence level [38]. Meanwhile, the use of sample size in the range of 250 can
increase the measurement accuracy up to 0.5 logit at a 99% confidence level [39]. Therefore, the sample size
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used is expected to have an impact on data stability and a good model in the Rasch analysis [40]. The
characteristics of the respondents are summarized in Table 1.

Table 1. Characteristics of respondents

Variable Frequency Percentage (%)

Gender

Female 258 79.1%

Male 68 20.9%
Age

<30 55 16.9%

31-35 106 32.5%

36-40 104 31.9%

>41 61 18.7%

Mean 36.2

SD 6.0

The adapted version of the HELAM scale has been evaluated for its suitability in the Indonesian
context by three language experts through adaptation procedures [41], [42]. The HELAM scale consists of 73
items which are divided into two parts, the first part in the form of demographic data to capture respondent
data in general and the second part in the form of learners’ LMS experiences. The HELAM scale consists of
six dimensions, namely: Learner’s Perspective (LP), Instructor Attitudes (IA), System Quality (SyQ),
Information Content Quality (1CQ), Service Quality (SeQ), and Supportive Issues (SI) [29]. The second part
employs a 4-point Likert scale, from 1 (Strongly disagree) to 4 (Strongly agree). The confidentiality of
responses from participants is kept and the participants were given a right to withdraw their responses if they
feel uncomfortable. All data is collected online by using Google Forms. The data collection was conducted
for about four months using a convenience sampling technique.

The Rasch model was used to evaluate the psychometric properties of the HELAM scale. This
model is considered as an extension or alternative of CTT [43]. The Rasch model was chosen because it
allows the process of transforming data from ordinal to interval to meet HELAM’s assumptions as a
measuring tool. A good measuring instrument must have a scale with the same interval distance as a physical
measuring instrument in general. For data analysis, we used Winsteps 6.4.1 software [44].

Before evaluating the psychometric properties of the items in HELAM, an initial screening process
was carried out on the person and rating scale used. Extreme person data and person that have a Pt. Mea.
Corr negative (misfit) were omitted from the analysis. Pt. Mea. Corr negative or zero indicates that the data
has an orientation opposite to the prediction of the model. After screening the person, it was continued with
the screening of the rating scale used. The rating scale functionality was visually screened based on the rating
scale probability curve. Evaluation of the psychometric properties of the HELAM scale began with analyzing
Unidimensionality, Reliability, Item fit, and then Differential Item Functioning (DIF). Reliability was
reviewed based on separation and reliability on items, persons, and Cronbach's alpha. The Wright map
supported construct validity. Item fit used Outfit MNSQ, Outfit ZSTD and Pt criteria. Mea. Corr. Finally,
Differential Item Functioning (DIF) was employed to see the bias of items in HELAM towards gender.

3. RESULTS AND DISCUSSION
3.1. Initial screening

Initial screening was carried out to obtain good data quality. Initial screening was conducted on the
person and rating scale used. In the screening, 82 (25%) persons were removed from the analysis because of
outliers and misfits. The results of the screening rating scale are shown in Table 2.

Table 2 shows that the observed mean value increased, from -0.56 to 3.06. Similarly, Andrich
Threshold has increased from None to 3.18. The observed count indicates an increase. The use of the rating
scale also shows good functionality of the Likert scale point 1 (Strongly Disagree), 3 (Agree), and 4
(Strongly Agree). However, each index on the Likert scale rating 2 (Disagree) shows that the functionality is
not optimal. The functionality of Likert scale rating 2 (Disagree) is visualized in Figure 1. The figure shows
that the Likert scale rating 2 (Disagree) does not have an individual peak while the other Likert scale ratings
show good functionality. This can be seen from the presence of each peak on Likert scale rating 1 (Strongly
Disagree), 3 (Agree), and 4 (Strongly Agree).
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Table 2. Rating scale function on HELAM

Category label Count Observed average Infit MNSQ Outfit MNSQ  Andrich threshold
1. (Strongly disagree) 665 -0. 56 1.13 1.30 None
2. (Disagree) 0 0 0.00 0.00 Null
3. (Agree) 12187 0.77 0.98 0.92 -3.18
4. (Strongly agree) 3008 3.06 0.94 0.86 3.18
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Figure 1. Probability curves of HELAM Likert scale

3.2. Unidimensionality

Unidimensionality of HELAM was determined using Principal Component Analysis of the residual
(PCAR). The results of the HELAM unidimensionality evaluation were reviewed based on Raw variance
explained by measures and Unexplained variance in 1st contrast. The score of raw variances explained by
measure is 31.6% (the expected value is 34.0%) and the Unexplained variance in 1st contrast score is 4.0%.
Meanwhile, the Eigen value in Unexplained variance in 1st contrast is 3.78.

3.3. Statistical summary

After conducting the initial screening, an evaluation of the reliability of the HELAM scale was
carried out. Reliability was reviewed based on item and person perspective. The results of the reliability
analysis based on the Rasch parameters are shown in Table 3.

Table 3 indicates that the HELAM scale in the Indonesian context has good reliability. The
reliability of the item and person is 0.97 and 0.94, respectively. Meanwhile, the reliability of the instrument is
indicated by the Cronbach’s Alpha index, which is 0.95. The index of separation on items and persons shows
good reliability, at scores of 5.37 and 4.12. Statistically, the average and standard deviation of items is 0.00
logit and 0.82 logit, while the average and standard deviation of the person is 1.15 logit and 1.34 logit.

Table 3. Statistical summary of HELAM in Indonesian context

N Mean SD Separation Reliability Cronbach’s alpha
Item 65 0.00 0.82 5.37 0.97 0.95
Person 244 1.15 1.34 4.12 0.94 )

3.4. Wright map

The distribution of item difficulty in HELAM was evaluated visually using the Wright map.
Figure 2 visualizes the distribution of item difficulty in logit size. Based on Figure 2, the logit bar stretches
from -3 logit to 5 logit. The average logit person is higher than the average logit item. This shows that the
average LMS acceptance rate among teachers is higher than the average item difficulty level. Logit items are
in the range of -2.66 logit to 1.85 logit, and person logit is from -1.47 logit to 4.63 logit. The item most easily
approved by respondents is the SeQ2 item and the item most difficult to agree on is the SyQ4 item.
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Figure 2. Wright Map of HELAM

3.5. Item fit

The quality of the items in HELAM was reviewed based on their suitability to the MNSQ infit value
and the MNSQ outfit. Item matches are summarized in Table 4. The table shows that 19 items on the
HELAM scale need to be revised or removed from the HELAM scale. There were five items (SyQ4, SeQ1,
SeQ2, SeQ3, SeQ4) spread over the System Quality and Service Quality dimensions have outlier locations.
Another 15 items were identified as misfit. In addition, three items (LP1, LP5, LP10) on the Learner’s
Perspective dimension, three items on the System Quality dimension (SyQ1, SyQ4, SyQ12), five items
(ICQ1, ICQ2, ICQ3, ICQ4, 1CQY) on the Information Content Quality dimension, and each of the two items
on the Service Quality dimension (SeQ5, SeQ6). The Supportive Issues dimension (SI4, S15) has an MNSQ
outfit index outside the acceptance range (0.50-1.50). Four items (LP1, SyQ4, ICQ3, SlI4) of the 15 misfit
items had a Pt value. Mea. Corr outside the acceptance range (0.40-0.85). Item match is then reinforced and

supported visually through Figure 3.
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Table 4. Item fit of HELAM in Indonesian context

Item Mea. SE Diff. level Item fit index DIF index
(logit) T ) Outfit MNSQ  Outfit ZSTD  Pt. Mea. Corr. Cont. t Prob.
LP1° 1.39 0.09 Very difficult 3.45 9.90 0.12 -0.48 -2.28 0.06
LP2 0.53 0.12 Difficult 1.29 1.40 0.42 -0.02 -0.07 0.81
LP3 0.42 0.13 Difficult 0.95 -0.19 0.40 -0.60 -2.14 0.19
LP4 0.47 0.13 Difficult 0.93 -0.29 0.49 -0.20 -0.67 0.88
LP5P 1.09 0.10  Very difficult 1.66 3.38 0.40 -0.10 -0.43 0.69
LP6 0.87 0.11 Very difficult 1.20 111 0.47 0.06 0.21 0.90
LP7 0.42 0.13 Difficult 1.02 0.16 0.49 -0.17 -0.57 0.01
LP8 1.07 0.10  Very difficult 1.10 0.63 0.44 -0.29 -1.27 0.36
LP9 0.42 0.13 Difficult 0.83 -0.80 0.42 -0.36 -1.21 041
LP10% -0.95 0.16 Very easy 2.01 5.09 0.40 1.25 3.37 0.03
1A1 -0.05 0.15 Easy 0.61 -2.10 0.57 0.26 0.70 0.05
1A2 0.61 0.12 Difficult 121 1.08 0.45 0.56 1.70 0.07
1A3 0.10 0.14 Difficult 0.86 -0.64 0.53 0.31 0.87 0.66
1A4 0.30 0.14 Difficult 0.88 -0.54 0.52 -0.03 -0.08 0.28
1AS 0.34 0.13 Difficult 0.81 -0.93 0.57 -0.29 -0.94 0.98
1A6 0.08 0.15 Difficult 0.97 -0.08 0.53 0.69 1.87 0.81
1A7 -0.59 0.16 Easy 0.98 -0.07 0.62 -0.15 -0.40 0.88
1A8 -0.66 0.16 Easy 0.95 -0.24 0.63 -0.25 -0.66 0.68
1A9 -0.31 0.16 Easy 121 1.04 0.60 0.05 0.14 0.87
1A10 0.93 0.11  Very difficult 0.90 -0.50 0.56 -0.13 -0.51 1.00
1A11 0.24 0.14 Difficult 1.13 0.65 0.55 -0.60 -2.00 0.58
1A12 0.02 0.15 Difficult 1.02 0.19 0.57 -0.29 -0.84 0.81
SyQ1° 0.02 0.15 Difficult 0.38 -3.86 0.66 -0.17 -0.49 0.44
SyQ2 0.12 0.14 Difficult 0.58 -2.30 0.62 -0.15 -0.44 0.17
SyQ3 -0.66 0.16 Easy 0.99 0.00 0.62 0.03 0.09 0.71
SyQ4® 1.85 0.08  Very difficult 2.90 9.74 0.20 0.33 1.59 0.30
SyQ5 0.71 0.12 Difficult 0.74 -1.46 0.50 -0.05 -0.17 0.79
SyQ6 0.49 0.13 Difficult 0.85 -0.72 0.53 0.00 0.00 0.28
SyQ7 0.24 0.14 Difficult 0.69 -1.57 0.53 -0.11 -0.32 0.45
SyQ8 0.64 0.12 Difficult 1.29 1.44 0.40 0.10 0.34 0.46
SyQ9 0.10 0.14 Difficult 1.25 1.18 0.60 -0.04 -0.13 0.61
SyQ10 -0.33 0.16 Easy 0.58 -2.43 0.66 -0.11 -0.28 0.31
SyQ11 0.30 0.14 Difficult 0.53 -2.66 0.54 0.31 0.89 0.69
SyQ12° 0.32 0.13 Difficult 1.72 2.93 0.43 0.00 0.00 0.23
SyQ13 0.39 0.13 Difficult 0.90 -0.44 0.40 0.78 2.19 0.27
SyQ14 -0.03 0.15 Easy 0.62 -2.02 0.53 0.29 0.78 0.56
SyQ15 -0.48 0.16 Easy 0.80 -1.07 0.56 0.71 1.87 0.56
ICQ1° 0.12 0.14 Difficult 0.44 -3.32 0.60 0.47 1.29 0.07
ICQ2° 0.10 0.14 Difficult 0.42 -3.49 0.50 0.19 0.52 0.01
ICQ3° 0.81 0.11 Very difficult 1.77 3.47 0.19 0.40 1.34 0.06
ICQ4° 0.18 0.14 Difficult 0.39 -3.76 0.55 0.04 0.11 0.25
ICQ5 0.12 0.14 Difficult 0.89 -0.47 0.54 0.07 0.20 0.63
ICQ6 0.28 0.14 Difficult 0.53 -2.69 0.56 -0.16 -0.51 0.53
ICQ7 -0.46 0.16 Easy 0.88 -0.57 0.56 -0.13 -0.34 0.38
ICQ8 0.24 0.14 Difficult 0.59 -2.22 0.58 -0.60 -2.00 0.63
ICQ9° -0.09 0.15 Easy 0.34 -4.29 0.68 0.20 0.55 0.16
ICQ10 0.32 0.13 Difficult 0.52 -2.78 0.53 -0.59 -1.99 0.48
ICQ11 0.16 0.14 Difficult 0.55 -2.51 0.60 -0.32 -0.97 0.97
ICQ12 -0.33 0.16 Easy 0.86 -0.65 0.61 0.18 0.47 0.82
ICQ13 -0.26 0.16 Easy 0.61 -2.16 0.62 0.00 0.00 0.80
ICQ14 -0.05 0.15 Easy 0.51 -2.77 0.62 0.40 1.07 0.61
ICQ15 -0.28 0.16 Easy 0.50 -3.36 0.69 0.53 1.39 0.14
SeQ1? -2.42 0.15 Very easy 0.87 -1.06 0.55 -0.28 -0.78 0.29
SeQ2? -2.66 0.15 Very easy 0.70 -2.33 0.56 -0.19 -0.54 0.80
SeQ3? -1.64 0.15 Very easy 1.20 1.64 0.54 -0.07 -0.20 0.82
SeQ4? -2.45 0.15 Very easy 0.79 -1.75 0.54 -0.56 -1.57 0.03
SeQs® -0.54 0.16 Easy 1.54 2.57 0.53 0.05 0.13 0.31
SeQ6° -0.51 0.16 Easy 157 2.64 0.51 -0.04 -0.10 0.92
SeQ7 -1.15 0.16 Very easy 1.36 2.33 0.58 0.29 0.76 0.51
SeQ8 -0.28 0.16 Easy 0.77 -1.16 0.61 0.24 0.64 0.84
SI1 -0.41 0.16 Easy 0.50 -3.13 0.68 0.06 0.17 0.40
SI2 -0.16 0.15 Easy 0.50 -3.25 0.63 0.11 0.31 0.78
SI3 0.10 0.14 Difficult 0.72 -1.39 0.56 0.45 1.22 0.30
Sli4P 1.45 0.09  Verydifficult 3.74 9.90 0.18 -0.04 -0.17 0.85
SlsP -0.64 0.16 Easy 2.01 4.44 0.50 0.06 0.16 0.51

Remarks: *=item outlier; ®=item misfit; °=item DIF; Mea.=Measure; S.E=Standard Error; Diff. level=Difficulty level; Cont.=Contrast;
Prob.=Probability
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3.6. Differential item functioning (DIF)

Item bias in HELAM was evaluated through Differential Item Functioning (DIF). DIF Contrast
Index, Rasch-Welch, and Mantel Haenszel probability. The results of the DIF analysis of 65 items are shown
in Table 4 and visualized in Figure 4.

Based on Table 4, 15 items are indicated to have a DIF on gender. There were four items (LP1, LP3,
LP7, LP10) have DIF on the Learner’s Perspective dimension as shown in Figure 4 (a). In addition, four
items (A1, I1A2, 1A6, and 1A11) in the Instructor Attitudes dimension as seen in Figure 4 (b) are indicated to
be infected with DIF. Meanwhile, on the System Quality dimension presented in Figure 4 (c), SyQ13 and
SyQ15 items experience DIF. In the Information Content Quality dimension shown in Figure 4 (d), items
ICQ2, ICQ8, ICQ10, and 1CQ15 show the presence of DIF. SeQ4 items on the Service Quality dimension
displayed in Figure 4 (e) are also indicated to have DIF. In the Supportive Issues dimension as seen in
Figure 4 (f), DIF is not indicated based on gender.

The psychometric properties of the HELAM scale were analyzed using the Winstep 4.6.1 software
[44]. After screening the person, it was found that 75% of the respondents were used in the analysis because
they had a fit response. In addition to screening people, screening was carried out on the 4-point Likert rating
scale used. The first psychometric property reported is the Likert rating scale functionality. This rating scale
analysis is very important to see whether or not the 4 rating used in the adapted version of the HELAM scale
can be understood well by the respondents [45], [46]. The results of the rating scale analysis carried out show
that the 4-point Likert rating scale used in HELAM in the Indonesian context is less functional. None of the
respondents chose “Disagree”. This shows that in the next HELAM implementation, the recommended Likert
scale rating is 3-point. The rating scale functionality is visually strengthened in Figure 1. The three ratings
shown in Figure 3 show that the probability of 3 ratings has a response probability value of more than 0.5 and
indicate that the respondents understand. This has not been reported in the original version which was
developed by Ozkan and Koseler [26], [29].

The second psychometric property is unidimensionality. Unidimensionality is used to see whether
HELAM measures a single ability or not [47], [48]. Unidimensionality is determined using Principal
Component Analysis of the residuals [49]. The raw variance score is close to the expected value in the Rasch
model of 34.0%. The value of Unexplained variance in 1st contrast is 4.0%, equivalent to an Eigen value of
3.78, which is greater than criterion 2 [40]. This indicates that there is no measurement noise, but there are
items that come from different variables. The results of further investigations prove that the suspected items
are not from other variables because the loading value of all items does not exceed 0.60. So, it can be
concluded that the adapted HELAM scale measures a single ability.

Furthermore, the reliability assessment of the HELAM scale yields highly encouraging results. A
summary statistic is employed to evaluate its reliability, with the findings demonstrating excellent reliability
[50]. The person reliability value of 0.96 indicates remarkable consistency among respondents in their
responses to each item within HELAM, underscoring the reliability of their feedback. Concurrently, the item
reliability score of 0.96 signifies the high quality of the items contained within HELAM, bolstering the
overall reliability of the scale [51]. This robust internal consistency is reinforced by Cronbach’s alpha value
of 0.97, signifying the exceptional alignment between respondents and the scale’s items [46]. This reinforces
the consistency of the HELAM scale, aligning with the findings reported by Ozkan and Koseler when
utilizing a classical test theory approach [29].
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Figure 4. DIF plot item in HELAM based on gender in (a) Learner’s perspective, (b) Instructor attitudes,

(c) System quality, (d) Information content quality, (e) Service quality, and (f) Supportive issues

The separation person index value exceeding 2 [44] demonstrates the HELAM scale’s remarkable
sensitivity in discerning respondents’ abilities. HELAM can proficiently classify respondents’ abilities into
up to four distinct levels. Simultaneously, the separation item index reveals that the items within HELAM
can be categorized into five levels of diversity. This extensive five-level diversity range significantly
contributes to a comprehensive understanding of the item difficulties, spanning from very easy to very
difficult, with a minimum range of three being necessary to provide respondents with a fair opportunity to
answer correctly [52], [53].
An analysis of the distribution of persons and items in the Wright map was carried out to evaluate
the construct validity and sensitivity of the HELAM scale. The Wright map was used to map the level of
person ability and respondent's ability hierarchically in the same logit scale [54]. Items with the lowest level
of difficulty are located on the lower right, and items with the highest level of difficulty are located on the
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upper right. Persons with low abilities are placed on the bottom-left side and people with high abilities are
placed on the top-left side. The logit ruler stretches from -3 logit to 5 logit. Based on Figure 2, the
distribution of the difficulty level of items is quite good because the items are evenly distributed from the
easy to the most difficult. However, some items need to be revised. For example, items SeQ1, SeQ2, SeQ3,
and SeQ4 need to be modified to increase the level of difficulty of the item so that it is more functional in
capturing information along the level of teacher ability. In addition, items that have the same level of
difficulty can be modified to have a higher level of difficulty to be more functional in capturing information
from high-ability teachers. An even distribution of items at each difficulty level of the item will increase the
sensitivity and reliability of the instrument [55] and support construct validity.

The next psychometric properties are items fit. Items that fit will make a significant contribution to
the definition of constructs in general [56]. Item suitability was evaluated based on the MNSQ outfit criteria,
ZSTD outfit and Pt. Mea Corr. The ideal MNSQ value is 1 and a value of 0.50-1.50 is a good range showing
a productive measure [44], [51], [57]. From the 65 items, 19 items were identified as being misfit to the
Rasch model because the MNSQ value is out of range. Nineteen items need to be revised for future studies
because the value of Pt. Mea. Corr. shows a positive value even though it is outside the acceptance range,
0.40-0.80 [46], [51]. Pt. Mea. Corr. on the acceptance range indicates that all items function in the same
direction to predict the latent nature of the HELAM scale [58]. This contributes to a good level of construct
validity [32].

A good scale must provide the same probability in answering correctly between groups of subjects.
The probability of responding to a statement should not be influenced by subject attributes, such as gender
[59]. A scale that gives the probability of answering differently to the subject will cause bias. The item will
function differently, and the information obtained will be inaccurate. Measurement bias will cause the test to
be invariant or unequal between groups [60]. Bias will have an impact on decreasing the validity of the
measurement scale. Item bias in HELAM is evaluated through Differential item functioning.

Differential item functioning analysis was conducted to see the trend of items in HELAM based on
gender attributes. The items are free of bias if the DIF contrast value (acceptance value between -0.5 to 0.5),
Rasch-Welch t (acceptance value between -2 to 2), and Mantel Haenszel Probability (acceptance value
>0.05) are within the assessment range. An item is affected by DIF if all three indexes are outside the
receiving range simultaneously. From the 15 items indicated to be infected with DIF, only LP10 items were
infected with DIF because the DIF contrast value was outside the range of + 0.5, the Rasch-Welch t value
was outside the range of £ 2, and the probability value was <0.05. When male and female respondents with
the same level of ability give different responses, then the item functions differently [61].

Figure 4 (a) visualizes that LP10 items experience gender bias, while Figures 4 (b)—(f) do not show
any gender bias. Based on Figure 4 (), further evaluation of item bias can be carried out. Statements in item
LP10 tend to favor males more than females. Meanwhile, this situation is inversely proportional to the other
nine items in the Learner’s Perspective dimension. Therefore, items that are infected with DIF need to be
discarded or maintained by making revisions. This means that 64 adapted items in the Indonesian cultural
context can be assessed in the same way for male and female respondents [61]. This information
complements psychometric properties that have not been reported in a previous study [29].

4. CONCLUSION

The Rasch model is a subset of modern test theory that can be used to evaluate the psychometric
properties of measurement scales. Linguists have recommended the use of the HELAM scale empirically in
the Indonesian context. Based on the evaluation of psychometric properties, the HELAM scale has good
quality in terms of reliability and validity. The reported psychometric properties of the HELAM scale have
supported its use in different cultural contexts in the future. However, some items indicate a misfit and are
affected by DIF based on gender. Therefore, they need to be removed from the scale or revised. Empirically,
the 3-point Likert rating scale is appropriate for the Indonesian cultural context.

This research has a significant contribution to information on HELAM?’s psychometric properties
and provides new information regarding HELAM?’s psychometric properties in other cultural contexts,
especially in the Indonesian cultural context. However, since collecting new data is not possible in this study,
further research is needed to revise and evaluate the psychometric properties of items that are misfit, affected
by DIF, and increase item difficulty levels to fill in gaps in item location at a higher level of difficulty. It is
recommended that the functionality of 4-point Likert rating scale used in other cultural contexts should be
evaluated. Further, modifying the use of a Likert rating scale of more than 4-point should be considered.
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