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 Several instruments that measure the teaching, learning, and assessment 

quality have been developed and published. However, a psychometrically 

sound instrument to measure teaching, learning, and assessment quality in 

early childhood care and education that suitable for the Malaysian context 

needs to be validated. Therefore, this study aimed to validate on teaching, 

learning, and assessment quality in early childhood care and education 

instrument, which contains 68 items. The sample comprised 3,498, selected 

by stratified random sampling from a population of all Malaysian 

kindergarten teachers. Data were analyzed based on the Polytomous Item 

Response Theory (IRT) using the Xcalibre software. Samejima's Graded 

Rating Model (SRGM) was found to be the fit model with the data. 

Unidimensionality assumption and local independence were tested using the 

exploratory factor analysis and were fulfilled. The instrument’s reliability 

was overall very good (α=0.966) and the construct validity was also fairly 

fulfilled with the value of 58.17% total variance explained. Therefore, this 

instrument is suggested to be used as fairly to measure the quality of 

Malaysian early childhood care and education among teachers so that 

appropriate follow-up actions can be implemented towards the betterment of 

early childhood education quality. 
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1. INTRODUCTION 

Studies have highlighted how teachers play a significant role in both the development of children’s 

learning experiences. This means that teachers perceptions of 'Teaching, Learning, and Assessment Quality 

in early childhood care & education (ECCE)' will influence their decision on children’s learning experiences. 

The study of Shamsiah, et al. [1] state that it is necessary to develop an instrument to gauge, in particular 

perceptions of the quality of the Malaysian ECCE curriculum.  

There are several instruments that measuring teaching, learning, and assessment quality have been 

developed and published. However, this study is focused on 'Teaching, Learning, and Assessment Quality in 

ECCE' instrument. The instrument development was based on a Malaysian ECCE. A psychometrically sound 

instrument to measure teaching, learning and assessment quality in ECCE that suitable for the Malaysian 

context needs to be validated. Therefore, this study aimed to validate on 'Teaching, Learning, and 

Assessment Quality in ECCE' instrument for teachers’ perceptions in Malaysia. The findings may provide 
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information to help develop a comprehensive framework on the quality of  Malaysian early childhood care & 

education as a whole [2-4]. 

Polytomous item response theory (IRT) can be applied to invalidate the instrument [5] as used by 

Hishamuddin, et al. [6]. The polytomous IRT model is generalized from the dichotomous IRT model when 

more than two categories exist. In other words, the polytomous model is for items that are not scored binarily 

or wrongly/true (1/0). When some items in the test are scored with more than two response categories such as 

Likert scale, a polytomous IRT model is required instead of the dichotomous IRT model. The study of Ostini 

and Nering [7] stated that the simplest and most obvious reason for the development of the polytomous IRT 

model is the fact that polytomous items are widely used and usually applied in the field of psychological 

measurement. They also highlighted that all responses in the category or Likert scale could be analyzed using this 

model of polytomous. 

There are several polytomous models that exist. Each model illustrates the extent to which IRT basic 

philosophy for non-binary data. Each polytomous model determines the behaviour of candidates as their 

latent trait function (often known as ability). Ordered category polytomous items are items in which the 

response categories have a clear rank associated with the nature of the study. Likert scale items and partial 

credit cognitive abilities are examples of polytomous items in the form of ordered categories. In literacy, such 

items are also known as graded responses. samejima’s graded rating model (SGRM) and generalized rating 

scale model (GRSM) are some examples of graded response model in polytomous IRT model [8-10]. This 

study aims to validate an instrument which measuring teaching, learning, and assessment quality of 

Malaysian ECCE using polytomous IRT model. Particularly, the study objectives are to assess the reliability 

and construct validity of the instrument as well as determining the suitability of the instrument to respondents. 

 

 

2. RESEARCH METHOD  

This is a quantitative study with a survey method. It applies the IRT polytomous model in 

responding to research questions. Respondents from a population of all ECCE teachers in Malaysia were 

sampled randomly while the survey is conducted. In the context of IRT, a sample which closely resembles 

the actual population in terms of numbers is preferred to describe the findings of the study [11]. However, the 

study of DeMars [12] stated that a minimum sample size of 300 is required for an instrument calibration with 

a polytomous IRT model. In fact, if the sample size was small or less than 300, the study of Guyer and 

Thompson [5] explained that the chi-square (χ2) fit statistics used in a polytomous IRT model would always 

provide statistically insignificant p values. If such a thing happens, it will certainly provide a meaningless 

interpretation of the analysis results [13, 14]. The sample size of less than 1,500 is insufficiently small under 

the demanding data conditions and a complex latent mixture, and a sample size of 2,500 seemed to be 

adequate. A further increase in the sample size has a positive impact on the accuracy of the estimate, 

especially in small classes. Therefore, a sample of 3498 ECCE teachers in this study is considered adequate 

to make a generalization of the population in this study. 

 

2.1. Instrument 

Teaching, Learning, and Assessment Quality' instrument is part of 'The Quality of Malaysian Early 

Childhood Care and Education' instrument which is copyrighted by National Child Development Research 

Centre (NCDRC) located in Universiti Pendidikan Sultan Idris, Malaysia. It consisting four constructs or 

factors: 'Child Care Provider’s/Teacher’s Roles And Interaction With Child', 'Environment, Facilities And 

Resources', 'Teaching Strategies And Learning Management', and 'Observation And Assessment' [15-18]. 

This instrument was involved in phases such as planning, construction, testing, and validation, as 

suggested by Cohen and Swerdlik [19]. Some experts were also involved in all the instrument development 

phases. The 'Teaching, Learning, and Assessment Quality' instrument contains 68 items which respondents 

were required to provide responses based on the Likert scale from ‘1’=Never, ‘2’=Seldom, ‘3’=Sometimes, 

and ‘4’=Often for each item. The information pertinent to constructs and its items are shown in Table 1. 

 

 

Table 1. Construct and items assessed in teaching, learning, and assessment quality 
Code Constructs Number of items Items 

1 Child care provider’s/Teacher’s roles and interaction with child 25 Item 76 to Item 100 

2 Environment, facilities and resources 16 Item 101 to Item 116 
3 Teaching strategies and learning management 18 Item 117 to Item 134 

4 Observation and assessment 9 Item 135 to Item 143 

 Total 68  
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3. RESULTS AND DISCUSSION 

3.1. Data analysis 

Before the data were analyzed with an IRT-based software known as Xcalibre, two assumptions had 

to be fulfilled. The study of Hishamuddin and Eshah [20] found that the unidimensionality and local 

independence assumptions should be tested before conducting an IRT-based analysis. As such, the 

exploratory factor analysis (EFA) was utilized to test the compatibility of unidimensional structures with the 

data and subsequently testing the local independence of items. 

From Figure 1, the first eigenvalue was found much greater than the other eigenvalues. According to 

Ruscio and Roche [21], steep drop factors or ‘elbow’ followed by sequence factors is to be inspected. They 

suggest that, if only there was a drop or dominant ‘elbow’ or bend in the scree slopes, then the assumption of 

unidimensionality is satisfied. Therefore, it suggests that a unidimensional model is reasonable for this study 

data which in line with [20], who suggests that a unidimensional model is reasonable for data if the first 

eigenvalue was found much greater than the other eigenvalues. The results of Hambleton [22] stated that, when 

the unidimensionality assumption is met, then the local independence is also obtained. Since the 

unidimensionality assumption of the latent trait measured in this study is considered reasonable, therefore the 

assumption of local independence is also accepted. 

 

 

 
 

Figure 1. Data scree plot 

 

 

The Kaiser-Meyer-Olkin (KMO) test (Table 2) with a value of 0.98 indicates that the sample is 

sufficient for the factor analysis test. The Bartlett's test of sphericity showing chi-square value, χ2 

(2278)=137930.59, p<0.05 to identify whether correlations among the 68 items were different to zero, was 

significant. These indices suggested that the factor analysis test was appropriate and valid to be conducted. 

Instrument soundness was examined using principal components factor analysis with varimax rotation. 

 

 

Table 2. Kaiser-Meyer-Olkin measure and Bartlett's test 
Kaiser-Meyer-Olkin measure of sampling adequacy 0.98 

Bartlett's test of sphericity 

Approx. Chi-square 137930.59 

df 2278 
Sig. 0.00 

 

 

Before the data was analysed with an IRT-based software, two assumptions had to be fulfilled. The 

study of Hishamuddin and Eshah [20] found that the unidimensionality and local independence assumptions 

should be tested before conducting an IRT-based analysis. As such, the exploratory factor analysis (EFA) 

was utilised to test the compatibility of unidimensional structures with the data and subsequently testing the 

local independence of items. As such, this data analysis was conducted based on the samejima’s graded 

rating model (SGRM) polytomous IRT model for a better fit as proposed by [6, 23]. 
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3.2. Findings 

3.2.1. Instrument reliability 

In research, the value of α>0.7 is frequently referred to as the ‘cut-off value’, ‘minimum value’, or 

‘good’ for reliability index. However, the study of [24] found that the value of α≥0.45 is categorized as 

‘acceptable’ or ‘sufficient’ to prove the reliability or internal consistency of an instrument. The authors of 

Griethuijsen, et al. [25] in their study to measure students’ interest in science in selected countries found a 

few constructs with α under the value of 0.7 or 0.6. However, this study found that the instrument reliability 

(α=0.966) is very good and exceeded the minimum value, which was often used as the reference in some 

researches. Moreover, each of the four constructs is also showing a very good alpha value (Table 3) which 

means that the reliability of each construct is excellent. 

 

 

Table 3. Reliability of instrument and factors 
Test/Factors No. of item Alpha 

Full test 68 0.966 
1 25 0.959 

2 16 0.854 

3 18 0.945 
4 9 0.877 

 

 

3.2.2. Instrument construct validity 

Validity and reliability are important attributes for the quality of an assessment. The study of Kelley 

[26] stated that the problem of validity concerns with whether a test really measures what it purports to 

measure. According to Hair, et al. [27], the acceptable total variance explained in factor analysis for a 

construct to be valid is 60%. However, in the social sciences where information is often less precise, it is not 

uncommon to consider a solution that accounts for 60% of the total variance (and in some instances even 

less) as to satisfactory. The authors of Kutluca, et al. [28] also suggested that the variance value between 

40% and 60% is sufficient for the social sciences. Based on the EFA result of this study, the analysis output 

showed that the instrument constructs contributed 58.17% of the total variance explained. This indicated that 

the constructs in the study had sufficient construct validity. As such, it could be stated that the instrument 

used in this study had fairly measured what it was supposed to measure. 

 

3.2.3. Total information function 

The test information function (TIF) is a useful feature of item response theory. It basically tells us 

how well the test is doing in estimating ability over the whole range of ability scores. The TIF is a graphical 

representation of how much information the test is providing at each level of theta [5]. According to 

Hishamuddin, et al. [29], IRT begins with the fact that individual responses to items or specific questions are 

determined by the examinees' mental nature of unobservable or latent traits. In item response theory, the 

interest is in estimating the value of the ability parameter for an examination. The ability parameter is 

denoted by θ [30]. IRT allows the latent properties measured on a scale of theta (θ) which has a zero center 

point in the range from negative infinity to positive infinity. However, the graphs of analysis results with 

software based on the IRT model, Xcalibre shows a range of θ scale from -4 to 4 [5]. 

Since a test can be used to estimate the ability of all or each examinee, the amount of information 

yielded by the test at any ability level can also be obtained [30]. As stated by Baker [30], a test or instrument 

is a set of items. Therefore, the test information at a given ability level is simply the sum of the item 

information at that level. Overall maximum total information for full test or instrument used in this study was 

101.362 at theta=-2.800 (Table 4). This means the instrument is functioning very well when it is administered 

to the teachers with less than average on their perceptions for 'teaching, learning, and assessment quality in 

ECCE' (Figure 2). But, if this instrument is administered to teachers with better perceptions, the TIF will be 

lower. In other words, teachers' perceptions of the quality of teaching, learning, and assessment quality in 

early childhood care and education are less than average for this study. 

 

 

Table 4. Total information function and theta 
Test/Construct TIF Theta (θ) Level 

Full test 101.36 -2.80 

1 45.62 -3.00 
2 18.30 -2.70 

3 31.03 -2.65 

4 7.39 -2.45 
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Figure 2. Full test TIF 

 

 

The situations are similar to all the constructs 1, 2, 3, and 4 (Figure 3). Construct 1 is functioning 

very well when it is administered to the teachers with less than average (θ=-3.00) on their perceptions for 

'child care provider’s/teacher’s roles and interaction with child'. Construct 2 is also functioning very well 

when it is administered to the teachers with less than average (θ=-2.70) on their perceptions for 'environment, 

facilities and resources'. For construct 3, it is functioning very well when it is administered to the teachers 

with less than average (θ=-2.65) on their perceptions for 'teaching strategies and learning management'. 

Different from other constructs, construct 4 need the highest theta in functioning very well when it is 

administered to the teachers. But, the teachers' perceptions for 'observation and assessment' are still less than 

average (θ=-2.45). 

 

 

  
  

  
 

Figure 3. TIF for construct 1, 2, 3 and 4 

 

 

4. CONCLUSION 

Internal consistency for 'teaching, learning, and assessment quality in early childhood care and 

education' instruments is very high, as stated with α=0.966. The construct validity for the instrument was also 

found as fairly acceptable, which 58.17% of the items had measured what it was supposed to measure. 
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Therefore, the instrument is suggested to be used as fairly to measure the quality of Malaysian ECCE among 

teachers so that appropriate follow-up actions can be implemented towards the betterment of ECCE quality. 

At the same time, the instrument is found that it will function better if it is administered to teachers 

with lower, rather than higher perception to 'teaching, learning, and assessment quality in early childhood 

care and education'. In other words, this study showed that the teachers' perceptions in 'teaching, learning, 

and assessment quality in early childhood care and education' is still low. That means is also suggested for 

the service provider in ECCE to educate and giving well exposures to the teachers about the system as well 

as 'teaching, learning, and assessment' in their organization. Teachers' perceptions, especially for who are 

involving in ECCE are very important because the quality in ECCE will also depend on them. 
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