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Abstract  
This pilot study was conducted to examine and verify the validity and reliability of Preschool 
Teacher’s Creative Teaching Instrument for Children’s Language Arts. This questionnaire 
instrument consisted of 45 items and was distributed to 50 preschool teachers from the Larut 
Matang and Selama district in Perak. This instrument was developed to measure the nine 
main constructs of this study, as follows: encouraging students to learn freely, working 
together with students in learning, motivating students, withholding judgement on creative 
ideas, encouraging flexible thinking, encouraging students to conduct self-assessment of the 
ideas generated, taking into account all suggestions and questions put forward by students, 
offering students the chance to do tasks, and helping students to overcome disappointment, 
if they face failure upon trying something new. This approach was used to examine the validity 
and reliability of the items and the respondents in this study, which emanated from the Rasch 
Measurement Model. This approach was more valid and well-grounded compared to only 
focusing on the output produced by Cronbach’s alpha. The Winsteps software, version 3.68.2, 
was used to analyse four diagnoses that were performed on functional items: (i) item 
reliability and separation; (ii) detect the polarity of items that measure the constructs based 
on the value of PTMEA CORR; (iii) the fit of constructing items; and (iv) unidimensionality to 
determine the dependent items based on the standard residual correlation value. At the end 
of the analysis, 45 items were found to meet the inspection criteria, in accordance with the 
Rasch Model. The final instrument recorded 45 items that can be used to measure the nine 
constructs of this study.  
Keywords: Creative Teaching, Validity, Reliability, Rasch Measurement Model 
 
Introduction  

The instrument used in this study was based on the creative assessment criteria 
proposed by Soh (2015), as follows: to encourage students to learn freely, to collaborate with 
other students in their learning, to motivate students frequently, to hold back judgement 
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towards a creative idea, to encourage flexible thinking, to encourage students to conduct self-
assessment towards ideas produced, to take into account all suggestions and questions put 
forward by students, to offer students the chance to do assignments, and to help them in 
handling disappointment when they fail upon trying something new. 

By measuring these creative assessment criteria, this study can help preschool teachers 
achieve their goals and improve their teaching performance in language arts. Thus, this pilot 
study was conducted to ensure that the questionnaire instrument has good validity and 
reliability via the Rasch Model approach. This approach was chosen, as each item can be 
thoroughly checked and discussed rather than by just looking solely at the values of 
Cronbach’s alpha.  
 
Literature Review 

The Communication Strand is one of the most important strands in this curriculum. The 
Communication Strand emphasises on oral and non-oral language skills during interaction. It 
contains language knowledge discipline that is compulsory to be learned by all preschoolers. 
Among the key objectives of this strand is to give students the chance to use language to 
communicate effectively. Therefore, teachers are encouraged to use their creativity to choose, 
organise, modify, and diversify activities guided by the Learning Standard according to 
preschoolers’ suitability as preparation to continue their education later at the primary school 
level (Kementerian Pendidikan Malaysia, 2017). 

Teachers are advised to conduct teaching and learning of language skills through various 
activities and fun language games during classes (Kementerian Pendidikan Malaysia, 2017). 
However, the National Preschool Curriculum Standard does not provide details on how the 
process of teaching and learning through play activities during class can enhance children’s 
language skills (Ali & Mahamod, 2015). Therefore, there is a need for a valid and trusted 
instrument to determine the aspects of teachers’ creative teaching that are subjective to be 
measured, but not impossible to envision. 

This issue needs to be studied, as it is closely related to the development of preschool 
children. In their study, Abdullah et al (2021) found that some teachers preferred to adopt a 
teaching approach that is centred on himself or herself. However, teachers’ initiatives to come 
up with more creative lessons are aligned with the government policy to develop creativity 
and innovation (Ab. Jawas & Zulkifli, 2022). This is in line with the findings of a study conducted 
by Mokhlis (2019), which reported that to foster creativity, preschool teachers need to 
understand the differing problems and needs of children. In this context, the key action that 
teachers should take is to ensure that their planned teaching and learning activities can satisfy 
the children’s interests and level of ability by taking into account their individual differences, 
giving suitable incentives, and not making excessive comparisons. 

The assessment of creative teaching in this study was based on the creative assessment 
criteria proposed by Soh (2015), who introduced the Creativity Fostering Teacher Index (CFTI). 
This instrument has nine elements, namely, to encourage students to learn freely, to 
collaborate with other students in their learning, to motivate students, to hold back 
judgement towards a creative idea, to encourage flexible thinking, to encourage students to 
conduct self-assessment towards ideas produced, to take into account all suggestions and 
questions put forward by students, to offer students the chance to do assignments, and to 
help them in handling disappointment when they fail upon trying something new. 

Each element has its own strengths in being an important aspect of a teacher’s creative 
teaching. The use of domains in the construction of this instrument was the preliminary step 
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in ensuring the viability of teaching approaches that can foster creativity, and in contributing 
to the efforts towards producing creative and innovative new generations, particularly in 
children’s language arts. Although the CFTI is standardised and used by many countries around 
the world, its suitability in the context of preschool teachers' teaching, especially in the aspect 
of language arts, is still open for discussion. 

Although largely applicable in the context of creative teaching, some aspects of CFTI are 
too general and less suitable for measuring preschool teachers' creative teaching of children's 
language arts. The approach used to examine the validity and reliability of the items and 
respondents in this study emanated from the Rasch Measurement Model, which provides 
more valid and well-grounded output compared to the output produced by Cronbach’s alpha. 
 
Rasch Measurement Model   

The Rasch model approach is often used to analyse the validity and reliability of a study 
instrument more deeply through several diagnostic methods (Huei et al., 2020). This approach 
is intended to test and examine the validity and reliability of a constructed questionnaire. 
Some of the diagnoses that re performed in this approach are as follows: to test the reliability 
and the separation index of items and respondents; to identify the polarity item that measures 
the constructs; to examine the suitability of the item instrument (item fit); to determine the 
item difficulty level and the ability of the respondents; to determine the structure 
functionality of the measurement scale category; and to distinguish a unidimensional 
construct.  

The Rasch model incorporates a method for ordering persons according to their ability 
and ordering items according to their difficulty (Bond & Fox, 2015). The criteria listed in the 
following Table 1 have been used as benchmarks for determining the validity of the 
instrument.  
  
Table 1 
Summary of item validity and reliability using the Rasch Model 

Criteria Statistical  Value Reference  

Person Reliability Value > 0.8 Bond & Fox (2015)  
Sumintono & 
Widhiarso (2015)  
 

Item Reliability Value > 0.8 Bond & Fox (2015)  
Sumintono & 
Widhiarso (2015)  
 

Separation (SE) All items show ≥ 2.0 Linacre (2006) 

Item Fit Total Mean-square infit and outfit 
(Item Misfit) 

0.5–1.5 logits Sumintono & 
Widhiarso (2015)  
 

Item Polarity PTMEA CORR Positive (+) Bond & Fox (2015) 

Unidimensionality – 
Value Principal 
Component Analysis of Residual (PCA) 

Minimum 20%  Sumintono & 
Widhiarso (2015)  
Aziz et al. (2015) 
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Unidimensionality – 
Unexplained variance in 1st contrast 

Maximum 15% Sumintono & 
Widhiarso (2015)  
Aziz et al. (2015) 

Unidimensionality – 
Standardised Residual Correlation 

< .70 Aziz et al. (2015) 
 

 
For this pilot study, the Rasch Model was used to examine the validity and reliability of 

the questionnaire instrument that has been adapted through the quantitative data collection. 
The validity and reliability of the respective items in a questionnaire will usually be discerned 
through the overall value of Cronbach’s alpha. On the other hand, the Rasch approach is used 
to determine the validity and reliability of a questionnaire more deeply through some 
diagnoses. Only four diagnoses were performed in this study to check functional items in 
terms of the following: (i) item reliability and separation; (ii) detect the polarity of items that 
measure the constructs based on the value of PTMEA CORR; (iii) the fit of constructing items; 
and (iv) determine the dependent items based on the standard residual correlation value.  

 
Objective  

The objective of this pilot study was to test the reliability of the instrument that has 
been developed and to detect its weakness. In this pilot study, several inspections have been 
performed on item functionality in terms of its reliability, and the separation of item-
respondent, polarity items, the suitability of the item, and distinguish a unidimensional 
construct. 
 
Methodology 

This pilot study was conducted using a quantitative approach by distributing the 
developed questionnaire to 50 selected respondents (preschool teachers). This was 
considered adequate based on report of Linacre (1994) that sample size of as low as 30 to 50 
was adequate to run Rasch analysis. According to Cooper and Schindler (2011), the number 
of respondents considered as adequate for a pilot study is between 25 and 100 people. The 
findings generated from this pilot study were then analysed using the Winsteps software, 
version 3.68.2, alongside the Rasch Measurement Model. 

 
Results and Findings   

The description and explanation for each item tested on the functionality are presented 
in the following subsection.  

 
Reliability and Item Separation  

In the Rasch Measurement Approach, reliability is based on the value of Cronbach’s 
alpha (α) that can be accepted between 0.71 and 0.99. Thus, this value is at its best at 71% to 
99%), as described in Table 2 (Sumintono & Widhiarso, 2015). 
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Table 2 
The Interpretation of Cronbach’s Alpha Score  

 The Score of Cronbach’s Alpha  Reliability  

0.8–1.0  
0.7–0.8 
0.6–0.7 
0.5–0.6 
< 0.5 

Very good and effective with a high level of consistency 
Good and is acceptable 
Acceptable 
The item needs refinement 
The item needs to be discarded 

 
Rasch analysis was also conducted with reference to the reliability value of the 

respective items and the value of item separation. The reliability value based on Cronbach’s 
alpha (α) is 0.92, as shown in Table 3 below. This value showed that this instrument was in a 
good condition and was acceptable. Thus, it can be used in the real research.  

 
Table 3 
The Reliability Score (Cronbach’s alpha) 

Cronbach’s alpha (Kr-20) Person Raw Score Test 
Reliability 

 
 0.93 

 
The reliability value and the separation values of the items and respondents for this 

entire instrument were also analysed. Table 4 shows that the reliability value of the items is 
0.87, which indicates that they are in a good condition and are acceptable (Sumintono & 
Widhiarso, 2015). Meanwhile, the value of item separation was 2.54. As suggested by Linacre 
(2005), a good index separation value should be greater or more than 2.0.  

 
Table 4 
Reliability and Item Separation Values for The Entire Instrument 

 
Based on the following Table 5, the reliability value of the respondents is 0.92 and the 

respondent separation value is 3.30. These results showed that the reliability of the 
respondents was very good and effective, with a high level of consistency. Bond and Fox (2015) 
have explained that reliability value that exceeds 0.71 is good and acceptable. The value of 
the items and respondent separation index, which were higher than 2.0, were considered as 
good (Fox & Jones, 1998; Linacre, 2005; Bond & Fox, 2007).  
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Table 5 
Reliability and Respondent Separation Value for the Entire Instrumen 

 
Polarity Item by PTMEA CORR Value  

The Point Measure Correlation (PTMEA CORR) value was calculated to identify the 
polarity items in the study, which would test the extent of which the established constructs 
can achieve their goals. If the PTMEA CORR value is positive (+), it indicates that the respective 
item can achieve its goals of measuring the construct that needs to be measured (Bond & Fox, 
2015). In contrast, if the value is negative (-), then, the established item does not measure the 
construct that needs to be measured. Therefore, this item needs to be revised or discarded 
because it does not address the question, or it is too difficult for the respondents to answer. 
Based on the following Table 6, no items have recorded negative PRMEA CORR values.  
 
Item Fit in Measuring the Constructs 

Item fit measures the constructs through the infit and outfit Mean-square (MNSQ). 
According to Sumintono and Widhiarso (2015), the outfit and infit MNSQ should be in the 
range of 0.50 to 1.50 to ensure that the items are suitable for measuring the constructs. 

 If the infit or outfit MNSQ value is higher than 1.50 logit, it is referring to a confusing 
item. If the MNSQ value is less than 0.50 logit, it shows that the item is easily anticipated by 
the respondents (Linacre, 2006). Additionally, the outfit and infit ZSTD values should be within 
the -2.00 to +2.00 range (Sumintono & Widhiarso, 2015). However, if the outfit and infit MNSQ 
values are accepted, then, the ZSTD index can be ignored (Linacre, 2006). Therefore, if this 
condition is not met, the item should either be removed or revised. The following Table 7 
shows the list of items that are suitable for measuring the constructs in this study. 

The infit and outfit results for these items showed that all items were within the infit 
and outfit range of 0.5 to 1.5, as follows: D30 (infit 1.38 and outfit 1.44), D20 (infit 1.43 and 
outfit 1.38), D32 (infit 1.11 and outfit 1.43), D5 (infit 1.39 and outfit 1.33), D6 (infit 1.39 and 
outfit 1.37), D28 (infit 1.24 and outfit 1.37), D27 (infit 1.35 and outfit 1.21), D40 (infit 1.29 and 
outfit 1.27), D2 (infit 1.25 and outfit 1.03), D9 (infit 1.08 and outfit 1.21), D22 (infit 1.19 and 
outfit 119), D41 (infit 1.1 5 and outfit 1.19), D7 (infit 1.10 and outfit 1.18), D17 (infit 1.18 and 
outfit 1.18), D21 (infit 0.97 and outfit 1.18), D3 (infit 1.08 and outfit 1.17), D34 (infit 1.10 and 
outfit 1.15), D1 (infit 1.06 and outfit 0.14), D29 (infit 1.11 and outfit 1.12), D31 (infit 1.10 and 
outfit 1.08), D39 (infit 1.09 and outfit 1.07), D16 (infit 1.05 and outfit 1.06), D15 (infit 1.05 and 
outfit 1.05), D36 (infit 1.04 and outfit 1.04), D11 (infit 0.86 and outfit 1.02), D42 (infit 0.95 and 
outfit 1.01), D12 (infit 0.98 and outfit 1.00), D8 (infit 0.92 and outfit 0.98), D4 (infit 0.93 and 
outfit 0.94), D45 (infit 0.91 and outfit 0.93), D37 (infit 0.89 and outfit 0.85), D43 (infit 0.84 and 
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outfit 0.88 ), D13 (infit 0.76 and outfit 0.87), D33 (infit 0.75 and outfit 0.87), D35 (infit 0.85  
and outfit 0.75), D38 (infit 0.80 and outfit 0.73), D19 (infit 0.73 and outfit 0.75), D26 (infit 0.73 
and outfit 0.71), D14 (infit 0.70 and outfit 0.59), D23 (infit 0.66 and outfit 0.66), D18 (infit 0.52 
and outfit 0.65), D24 (infit 0.60 and outfit 0.62), D25 (infit 0.59 and outfit 0.57), D44 (infit 0.56 
and outfit 0.56), D10 (infit 0.54 and outfit 0.54), D8 (infit 0.92 and outfit 0.98), and D4 (infit 
0.93 and outfit 0.94). The items where the reading approached or was 1.00 were the highest-
quality items, where 100% of the items measured the said construct. 
 
Table 6 
Point Measure Correlation (PMEA CORR) Values 
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Table 7 
Item Fit Based on MNSQ Values 

 
Unidimensionality 

The Principal Component Analysis of Residuals (PCA) is used in Rasch analysis to ensure 
the consistency of the dimensions of the instrument (Aziz et al., 2015). This study referred to 
two criteria for testing the unidimensionality of the developed instrument, namely, the value 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 3 , No. 3, 2024, E-ISSN: 2226-6348 © 2024 

1845 

of the PCA and the level of item distortion or unexplained variance found in the first contrast 
(Aziz et al., 2015). According to Sumintono and Widhiarso (2013), a good PCA value is at least 
20% and more than 40%, and the unexplained variance in the first contrast is 15% maximum 
(Aziz et al., 2015).  

Table 8 below presents the findings of the PCA based on variances that can be explained 
by measure for content knowledge. The PCA value of 40% for content knowledge was 
accepted, as it exceeded the 20% minimum. The value of unexplained variance found in the 
first contrast (size) that can be in the desired specification was the content knowledge at 
10.6%.   
 
Table 8 
Findings of the Principal Component Analysis (PCA)  

 
In order to identify whether there were confusing or overlapping items, the 

Standardised Residual Correlation test was conducted to ensure that the instrument was free 
from any confusion and missed objectives. If there are two items that equals or exceeds 0.70, 
this shows a high correlation value, given the same characteristics between them and 
combining a few other dimensions that are shared together. 

Therefore, only one of the two items would be required for measurement. Based on the 
following Table 9, 8 items have a large correlation value, or value of higher than .70. The 
following items have shown correlation values of .70 (D18 and D25), .71 (D17 and D37), .73 
(D24 and D26), .74 (D19 and D25), .77 (D37 and D38), .87 (D1 and D16), 0.87 (D23 and D25), 
and .98 (D18 and D19). The following Table 10 lists the items with a large correlation value or 
exceeds the value of .70. 

These results showed that the respondents viewed the coupled items as the same, 
which was confusing to them. Therefore, two approaches can be taken to address this issue, 
which is either to maintain the items or to refine them so that the purpose of the question 
becomes clearer, or the items are dropped based on the distillation method in Item Fit (Aziz 
et al., 2015).  

Upon scrutiny, items with MNSQ values that were lower than 1.5 have been refined and 
maintained. According to discussions with the experts, these items were deemed as relevant 
under the construct of creative teaching.  
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Table 9 
Standardised Residual Correlation 

 
Table 10 
List of items that have a large correlation value or exceeds the value of .70. 

Item Statement Item Statement 

D18 I consider the questions from the 
students, even though the 
questions are not very 
appropriate. 

D19 I take follow-up action on questions 
that are asked by students so that 
they know that I take their questions 
seriously. 

D23 I will seek students’ further 
opinion before making any 
decision about the creative ideas 
explained by the students. 

D25 I consider all of the students’ ideas, 
and then, I will choose ideas that are 
really suitable for the students when 
performing language art activities. 

D1 I encourage every student to show 
me the language art aspect that 
they have learnt previously.  

D16 I listen carefully when students ask 
questions. 

D37 I give students the chance to 
evaluate their own work.   

D38 I give students the chance to 
evaluate the work of other students.  

D19 I take follow-up action on 
questions that are asked by 
students so that they know that I 
take their questions seriously. 

D25 I consider all of the students’ ideas, 
and then, I will choose ideas that are 
really suitable for the students when 
performing language art activities.  

D24 I give comments on the students’ 
ideas after their creative ideas are 
thoroughly explored. 

D26 I carry out language art activities 
according to the suitability of 
students’ level of thinking. 

D17 I listen patiently, even when 
students ask inappropriate 
questions. 

D37 I give students the chance to 
evaluate their own work. 

D18 I consider the questions from the 
students, even though the 

D25 I consider all of the students’ ideas, 
and then, I will choose ideas that are 
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questions are not very 
appropriate. 

really suitable for the students when 
performing language art activities. 

 
Discussion  

Preschool Teacher's Creative Teaching Instrument for Children’s Language Arts was 
developed for the purpose of measuring preschool teachers’ creative teaching for language 
arts. Apart from its importance in determining teachers’ preparedness, this instrument was 
also a necessity to ensure the success of the aspirations of the national education system.  

This study has developed nine constructs as the core of this instrument: to encourage 
students to learn freely; to collaborate with other students in their learning; to motivate 
students; to hold back judgement towards a creative idea; to encourage flexible thinking; to 
encourage students to conduct self-assessment towards ideas produced; to take into account 
all suggestions and questions put forward by the students; to offer students the chance to do 
assignments; and to help them in handling disappointment when they fail upon trying 
something new. 

The Rasch model was used as the basis for measuring five assumptions that needed to 
be met to ensure construct validity. These assumptions were reliability, item fit, item polarity, 
unidimensionality, and separation index. The Rasch analysis results demonstrates that the 
developed instrument has good psychometric qualities. The following Table 11 shows the 
results of the analysed instrument. 
 
Table 11 
Analysis summary 

Criteria Statistical  Result Quality References 

Person Reliability 
Value 

0.92 Excellent Bond & Fox (2015) 
Sumintono & Widhiarso 
(2015) 
 

Item Reliability 
Value 

0.87 Good  Bond & Fox (2015) 
Sumintono & Widhiarso 
(2015) 
 

Item Fit Total infit 
and outfit mean-
square  
(Item Misfit)  

0.5–1.5 logits  Good  Sumintono & Widhiarso 
(2015) 

Polarity item positive (+)  The positive values 
indicated that the items 
were functioning 
towards the same 
direction and in line with 
the measured construct.  

 
Linacre (2002) 

Unidimensionality 
– Value of the 
Principal 

 
40.0 

 
Exceeded min of 40% 

Sumintono & Widhiarso 
(2015) 
Aziz et al. (2015) 
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Component 
Analysis of 
Residuals (PCA) 

Unidimensionality 
– Unexplained 
variance found in 
the first contrast 

10.6 
 
 

< 15% Aziz et al. (2015) 

Standardised 
Residual 
Correlation 
 

< .70 There were eight pairs of 
items that have a large 
correlation value or 
exceeded the value of 
.70. These items have 
been refined and 
maintained, because 
according to discussions 
with experts, these 
items were relevant 
under the construct of 
creative teaching. 

Aziz et al. (2015) 

 
Based on this pilot study, it can be concluded that validity and reliability are important 

aspects to consider when developing a new instrument for a study. The validity and reliability 
tests that were conducted in this study have indicated that this instrument was fit to be used 
by companies or other researchers in future studies. The implications of this study can help 
other researchers in developing a good instrument for creative teaching by preschool 
teachers.  
 
Conclusion 

This study offers several implications from a practical and methodological viewpoint. 
The clearest practical implication is the adaptation of a creative teaching instrument that 
combines the original items from the CFTI instrument with language art items. The 
incompatibility of CFTI and language arts has led to the amendments and addition of items to 
suit the context of this study. The implication is that this study has contributed an instrument 
to measure teachers’ creative teaching, which is suitable to be assessed from the perspective 
of children’s language art. 

From a methodological viewpoint, the Rasch measurement model was useful for 
checking the validity and reliability of this creative teaching instrument. The Rasch model is 
capable of measuring the reliability of respondents and items in more depth and is a stronger 
measurement compared to only reviewing Cronbach’s alpha. The Winsteps software, version 
3.68.2 was used to check the functionality of items comprising reliability, separation of item-
respondent, polarity, and suitability of items to measure the construct, as well as the 
standardised residual correlation value. The Rasch model also allowed for the refining of items 
that did not meet the inspection range. Therefore, the methodological implication of a strict 
analysis of validity and reliability using the Rasch measurement model offers a more 
comprehensive strategy for analysis, which can produce a reliable instrument. 

Overall, this study has succeeded in developing an instrument that can measure 
teachers' creative teaching for language arts by following rigorous steps during the 
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development and validation processes. The findings of this instrument are expected to add 
more knowledge in the language arts field, as well as in teachers’ creative teaching, especially 
in Malaysia. 
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