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Abstract

There are limited reports about development of questionnaire to measure learning satisfaction among
young children. In this research, guidelines were listed for developing a questionnaire that gauges
Chinese Character Literacy Learning Satisfaction (CCLLS) among 8-year-old children. The research was
undertaken based on the responses of 232 children from 11 Chinese national type primary schools (SJKC)
of Kota Kinabalu, Sabah, Malaysia. The CCLLS questionnaire consists of 12 items developed through
three dimensions of satisfaction, which are (1) Satisfaction towards Chinese characters writing, (2)
Satisfaction towards Chinese characters recognizing, (3) Satisfaction towards the learning in classroom.
Rasch analysis was used to examine the item polarity. The result showed point measure correlation was
within 0.47 — 0.60. The items were also detected with the outfit mean square in the range of 0.76 — 1.24,
indicating CCLLS was fit to measure the children's learning satisfaction. The raw variance explained by
measures (33.3%), the unexplained variance in first contrast (9.1%), with the eigenvalue (1.6%) from the
principal component analysis, suggested that CCLLS could be unidimensional. The internal consistency
was considered very high with 0.81 in Cronbach's alpha (KR-20). The result also showed CCLLS has
very good item reliability (0.91) with good item separation index (3.23). The person reliability (0.77) was
in satisfactory range with moderately good person separation index (1.81). The findings indicated that
CCLLS questionnaire could be a valid and reliable tool in measuring Chinese character literacy learning
satisfaction among 8-year-old primary school children of SIKC.

Keywords: children questionnaire, Chinese Characters Literacy Learning Satisfaction, Rasch analysis,
validity and reliability

Introduction

Literacy in Chinese characters is the foundation of learning Chinese language. There are
two skills in Chinese character literacy: 1) Recognizing the Chinese characters — pronouncing
Chinese characters phonetically correct and understanding the general meaning of that character;
2) Writing Chinese characters — producing Chinese characters by following the correct structures
and strokes (Curriculum Development Division, 2016). According to Malaysian standardized
curriculum by the Ministry of Education (MOE), one of the learning objectives of the Chinese
language subject is mastering 2500 Chinese characters and being able to write the characters in
an intelligible way with correct writing structure.

The national curriculum of Malaysia is an educational program that is grounded based
on the national education philosophy. The characteristics that are created in an individual who
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receives education must base on a clear philosophy, specifically a philosophy that is the core
of the nation’s education (Alhabshi & Hakim, 2001). In tandem, the impact of emphasizing the
learning of Chinese character literacy based on the curriculum that comprises knowledge, skills,
morals and values can fully develop students physically, spiritually, mentally and emotionally
to inculcate moral values (National Curriculum, 1997). The result of learning Chinese character
literacy after an intervention can be evaluated by using the questionnaire on Chinese Character
Literacy Learning Satisfaction (CCLLS) among the school children. Figure 1 illustrates the
evaluating concept.

Figure 1
Conceptual framework of evaluating Chinese character literacy learning satisfaction

Evaluating children’s learning satisfaction comprises aspects of mental and emotion
as illustrated in Figure 1. Completing a self-administered questionnaire always involves a
question-answer process. During the process, the children characteristics usually influence the
task performance. Completing a question-answer task often makes a young child mentally and
emotionally engaged in the process, thus it is a learning process. Firstly, the children have to
understand the question and to define the intended meaning of the question. It is followed by
retrieving the relevant information from their memory to form a tentative answer. Then, the
children have to make an appropriate response and to choose the response option according
to the answer formulated in their mind before. During the process of choosing a response, the
children would “edit’ their answers according to the social desirability or condition tolerability.
Children may behave contrary before their teachers, parents and peers (Borgers et al., 2000),
which would result in the suggestibility of their answers. The effort made for overcoming these
specific age-reliant problems can yield an outcome of a quality CCLLS questionnaire.

Research Problem

A questionnaire can give a full picture about a system besides showcasing the specifics
of a scenario (Lewis, 1995). Questionnaires are always used to measure the satisfaction of
consumers towards a product. In the context of education, the effectiveness of an intervention
can be tested from learners’ satisfaction in the learning situation that practices such intervention
(Che Nidzam et al., 2010). Nonetheless in reality, the effectiveness of intervention in the
teaching and learning process is usually evaluated with tests that focus solely on the expansion
of knowledge and cognitive skills. The affective value like learning satisfaction is commonly
treated as an unimportant by-product. Lack of suitable tools to evaluate children’s learning
satisfaction is one of the reasons why learning satisfaction is considered unimportant. Based on
a pioneer study, the researcher found that the do-ability of questionnaires for primary school
children is always questioned due to their age and poor experience. Thus, a suitable and quality
questionnaire is in deem needed. To overcome the problem mentioned, the questionnaire needs
to be kid-friendly and have easy to understand language. Additionally, emoji digital images
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can be used as a 5-point Likert scale in the questionnaire to make it easy for the 8-year-old
respondents to choose the appropriate responses to reflect their perceptions. The questionnaire
that is improvised based on these requirements needs to be authenticated and validated through
a research.

Research Focus

The main focus of this research was to develop a questionnaire on Chinese Character
Literacy Learning Satisfaction (CCLLS) for 8-year-old children in primary schools. Validity
and reliability are two important factors to be considered when developing a questionnaire.
Hence for the need to develop a valid and reliable tool, Rasch analysis was used to examine the
validity and reliability of CCLLS questionnaire.

Learning Satisfaction

The effectiveness of a reinforcing method does not necessarily depend on the frequency
of practice alone (Anderson, 1996), thus the significance of the research of reinforcement
must be seen from various perspectives. Psychological factors such as interest, motivation and
emotion have an impact on an individual’s memory capabilities (Kenny, 1985). For example,
learners’ memory power is affected negatively because of their disinterest in learning due to
having too many and tedious writing practices. Reinforcement is part of the learning process;
thus, its effectiveness may yield learning satisfaction to learners from cognitive, psychomotor
and affective view.

A fun teaching and learning process will have an impact on learners’ satisfaction,
especially among primary school students between ages seven to twelve years old. According
to Anderson et al. (1994), satisfaction is an important indicator for past, present and future
performance. Satisfaction towards a product is usually evaluated after the product or service
is supplied. In the context of education, a learner’s satisfaction is influenced by the learning
quality in the classroom, or the method suitability used by the teacher (Guolla, 1999). In lieu of
this, if the classroom environment or teaching material is excellent, then the learners’ learning
satisfaction is formed and has an impact on their attitude (Kim et al., 2000). As a result, learning
satisfaction improves the learners’ performances as a whole (Hamed et al., 2008). Learning
is important to students. According to Zhu (2008), learning satisfaction is a part of a sense
of well-being in students’ learning. All the efforts done to improve the quality of classroom
teaching and learning will bring learning satisfaction that upholds the students’ sense of well-
being, as illustrated in Figure 2.

Figure 2
Sense of well-being in learning
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Learners’ and teachers’ satisfaction towards the learning process is an indicator which
is often used in an education evaluation program or in an innovative effort (Zandvliet, 1999).
In the context of this study, the level of satisfaction is divided into three clusters based on
the educational objectives of Bloom’s Taxonomy. The students’ satisfaction towards a
reinforcement method in Chinese character literacy in this research refers to the learning
satisfaction of the 8-year-old children in Malaysia Chinese national type school. Three clusters
of learning satisfaction were engaged in the survey which were categorized into the domains
of: 1) Psychomotor refers to students’ satisfaction to the result of writing reinforcement; 2)
Cognitive refers to students’ satisfaction towards recognizing the Chinese characters as the result
of the writing reinforcement; 3) Affective refers to students’ satisfaction in learning Chinese
character literacy in the classroom. Based on the study of Dong (2006), the literacy learning of
Chinese characters is a cognitive schema building process that enables students to adapt to the
structure of Chinese characters (cognitive domain). An efficient psychomotor is necessary for
the students to transform their memory and understanding about a Chinese character’s structure
to the written form. This process only occurs with the mastery of writing which involves the
coordination of small-muscle and eyes, known as fine-motor skill. Consequently, a learner
needs to have interest, courage and the will to learn in the process of writing Chinese characters,
which can be classified as affective domain.

Bloom’s Taxonomy is a hierarchy model that is used in classifying the learning objectives
based on the specification which encompass the domains of cognitive, affective and sensory (or
more commonly known as psychomotor). The psychomotor domain includes coordination and
use of the fine-motor skill (Simpson, 1972).

Satisfaction: Dimension of Writing

Mastery in the skill of writing Chinese characters in the schools of Chinese national type
primary school (SJKC) in Malaysia is set based on the learning objectives that are stated in the
Document of Standardized Curriculum and Assessment (DSKP). Writing Chinese characters
correctly and neatly is a general objective. Wang (2011) stated that mastery in psychomotor
skills to write Chinese characters is a type of learning behavior. Teachers will facilitate their
students to sit in proper position while writing, including the correct way of handling a pencil.
These are required to ensure that the practice of correct and good writing is inculcated in early
schooling years. A good practice of writing would help students to produce accurate and tidy
writing, where the hand and eye coordination is engaged in the process. In a piece of neat and
well-structured writing, a student has to write with the correct strokes (Z£1H|) and to make sure
of the proper placement of the components in the square tian box (HF#%). These are learnt
and facilitated through imitating the mannerisms of the correct writing way (Zhang, 2016). The
learning process through adaptation and amalgamation between imitating mannerisms and the
individual experience can be considered as a psychomotor learning (Simpson, 1972). Li (2019)
asserted that psychomotor learning in writing Chinese characters comprises three stages, which
are cognitive, associative and autonomous. The skill acquisition was proposed by Fitts and
Posner (1967) which is visualized in Figure 3.
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Figure 3
Model of skill acquisition (Fitts & Posner, 1967)
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After learning the Chinese characters through the teaching and learning process in the
classroom, the students would have to practice the procedure by writing step by step after
observing the tips or rules in creating strokes. Through practice, students will be adept in
writing Chinese characters easily and smoothly. This is based on the experience they gain from
the associative stage (Figure 3). The augmentation of writing practice of Chinese characters
needs to be fortified to ensure that each writing process can be done in an easy, smooth and
speedy manner. By doing so may result in autonomous writing skill. At this stage, a student can
remember a Chinese character without having to think too hard about it (Li, 2019; Zhang et al.,
2017). When this stage is achieved, the student is considered to have achieved or mastered the
autonomous skill of writing Chinese characters. Satisfaction in achieving this stage is gauged
in the Dimension of Writing.

Satisfaction: Dimension of Recognizing Chinese Characters

Chinese character, also known as Hanzi () is logographic in nature. Each Chinese
character has a featured shape (J£), sound (%), and meaning (). As an example, the
meaning of the character A is human, the pronunciation and sound of the character A is rén,
and the structure of A consists of two strokes (£1H]) . Each Chinese character has a structure,
sound and meaning, thus the Chinese language is categorized as an ideographic language in
linguistic classification. The learning in Chinese language is different from the learning of other
languages such as English that the alphabet usually takes place to form a word (Zhang, 2006).
Every Chinese character is unique and has its pictographic attributes. Hence, the learning of
Chinese character is a complex psychological process that involves the construction of structure,
sound and meaning in understanding a piece of writing (Dong, 2006). Figure 4 shows this
psychological construction.
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Figure 4
Psychological constructions of a Chinese character (Dong, 2006)

For example, when recognizing the character 7, it is known that its pronunciation
is “xiang” and its meaning is “fragrant” in English. The schema of the six psychological
constructions is demonstrated in Figure 4, followed by the elaborations:

1%t construction: Observe at the structure of character is 7, know how to pronounce
the sound of # as ‘xiang’.

2" construction: Observe the structure of character 7, know the meaning of #F is
“fragrant’.

3" construction: Hear the sound ‘xiang’, know the meaning is ‘fragrant’.

4™ construction: Hear the sound ‘xiang’, recognize the structure is .

5% construction: Intend to say the meaning as ‘fragrant’, know how to pronounce the
sound “xiang’.

6" construction: Intend to say the meaning as ‘fragrant’, recognize the structure of the

7¥, including the character of # is constructed by having Kk as the
top component and [ as the bottom component, and able to write the
character as 7.

In this research, the Chinese character literacy learning intervention was introduced to
help the students understand a Chinese character in all rounded six psychological constructions.
A student will gain satisfaction in learning if they could understand a piece of Chinese character
based on one of the psychological constructions proposed by Dong (2006). Writing practice
will reinforce the process of 6%"construction. The learning satisfaction towards the 2" and 6
constructions was particularly evaluated in the Dimension of Recognizing Chinese character.

Satisfaction: Dimension of Classroom Learning

Evaluation is essential in the drilling of writing Chinese characters. Besides the evaluation
conducted by the teacher, students can also make self-evaluation towards their writing. Optimum
success in learning can be achieved through self-efficacy (Bandura, 1997). Self-efficacy is an
individual’s confidence in their own capability to act on something till it succeeds (Ardiyanti,
2016). Self-evaluation towards writing Chinese characters is a form of self-efficacy (Li, 2019;
Wang, 2011). Students learn how to write Chinese characters based on the instructions given
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by their teachers during lessons. Besides, they also make their own effort to imitate good
writings with the hope of being able to produce good writing. That is why Chinese character
writing practices can incur satisfaction not only from a psychomotor and cognitive view, but
also satisfaction in the affective domain that comprises moral values such as patience, courage
and self-esteem. In CCLLS, affective satisfaction is measured specifically in the Dimension of
Classroom Learning. The affective domain is also placed as an overall component for all the
satisfaction dimensions that are studied under the CCLLS survey.

Questionnaire in Children Survey

CCLLS questionnaire is concerning children’s learning, thus careful pre-testing was
necessary to determine if the self-administered task was feasible for 8-year-old children.
According to De Leeuw (2011), children aged between 7 t010 can be surveyed directly. The
guestion-answer process is crucial to a successful survey. When surveying children, we should
understand that the cognitive growth of the children has deep repercussions for the question-
answer process. The development of this early middle childhood stage is labelled as development
of concrete operations according to Piaget’s theory of cognitive growth. These children begin
to differentiate dissimilar points of view, but this is still far from faultless. They still do have
problems with logical customs, for instance with negation. Children of this stage are still very
literal in the interpretation of words and experience the same problem as younger children with
indirect questions (Borgers et al., 2000). In the construction of CCLLS, the researcher had
examined very carefully all the items through a pre-test based on the guidelines listed by De
Leeuw (2011). The findings of the pre-test were summarized with some practical suggestions
for producing a quality questionnaire in children survey:

Q) The language used in both items and instructions in CCLLS questionnaire were simple.
The item wording was made to be clear, concrete, explicit and unambiguous. For
example, the statement “F&A] LA %0025 2] 5 " (English equivalent: | can focus
when doing the writing practice) might not be easily understood by the young children.
The researcher rephrased the statement as “JRAJ LLE#ifHiALE S 5 (English
equivalent: | can sit quietly when doing the writing practice), which has the same
intended meaning of ‘focus’. Both items and instructions were presented in clear
language, at a level that 8-year-old school children can understand.

2 Due to the memory capacity and the memory speed still developing in the early
middle childhood (aged 7 to 12), the researcher tried to avoid or lessen retrospective
statements. The questionnaire had been executed as soon as possible, even right after
the intervention. This was in regard to the difficulties for a young child to clearly
recollect events. Besides, the reference period has to be well defined in the question
by using ‘here and now’ statement as stressed by Amato and Ochiltree (1987). For
example, the researcher specified ‘5T’ (English equivalent: lately) for the first item:
“Hol F LA = U - (English equivalent: | have been enjoying the writing activity
lately). In order to keep the task short and attractive, the complication of the statements
and the number of response categories had been carefully checked. The researcher
found that using emoji digital images as 5-point Likert scale was very helpful, as these
kid-friendly faces could arouse visual stimuli for the young children and could make
the response options more concrete and interesting.

3 Childreninearly middle childhood were prone to please their teachers by not expressing
their own thoughts and feelings (Borgers et al., 2000; De Leeuw, 2011). To be wary of
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(4)

()

this potential problem, the researcher reversed the direction of some questions to reduce
response bias. For example, instead of asking the children’s own feeling: “{/R & Xt - 1¢
SCHRIG 2 (English equivalent: Do you like taking Chinese lessons?), the researcher
reduced the effect of tendency to agree with the presented statement by asking: “¥f I
B[R] 2 Bk B SCIRS 2 7 (English equivalent: Do you think your classmates like
taking Chinese lessons?). The children would say “yes” if they personally like to take
Chinese lessons and would say “no” if they don’t.

According to Borgers et al. (2000), how well the children can understand what they
read influenced the consistency of their responses. In regard to the reading ability and
short attention span which would affect the data quality of CCLLS questionnaire, the
researcher used active board with power point as an aid to present the items. Each item
was presented in single slide, and the total number of items was minimized to twelve.
The researcher also read aloud the items to prevent the children’s literacy problem. By
displaying the items auditory in attractive slides, problems with lack of motivation and
difficulties in keeping up concentration of the young children could be minimized.

It is important to keep the sentence clear and short in a questionnaire. If the meaning
of a statement was not clear or ambiguous, young children tend to construct scripts
according to the events they are familiar with to hide that they do not understand. In a
paper questionnaire, a child can easily skip a question by mistake or by intention when
they feel bored with the long questions (Borgers et al., 2000). This would cause missing
data and would affect the data quality of a questionnaire. Therefore, the researcher
made sure each item of CCLLS was specified in one single sentence, and each sentence
consisted of not more than eleven characters (words). The researcher also used the
age-relevant terms for the items. Despite proper use of formal terms is crucial in a
questionnaire, the researcher still made an effort to consider the words that are more
children-friendly. For example, the young children might not understand or get used to
the term>] - (English equivalent: writing practice). Thus, it was substituted with the
children’s daily-use wording: £;>] 55~ (English equivalent: doing writing exercise).

Research Aim and Research Questions

This research was aimed to develop a valid and reliable children questionnaire for

measuring the Chinese character literacy learning satisfaction among the Year Two students of
the primary schools. There were three research questions to be answered:

Q1:
Q2:

Q3:

Is the survey on learning satisfaction of 8-year-old children feasible by using CCLLS

self-administered questionnaire?
What is the construct validity of CCLLS questionnaire in measuring the Year Two students’

learning satisfaction in writing Chinese characters, recognizing Chinese characters, and

classroom learning based on: 1) Item statistics; 2) Confirmation of dimensionality?

How reliable is the questionnaire in measuring the satisfaction of Chinese character

literacy learning among Year Two students according to: 1) KR-20 Cronbach’s coefficient
alpha; 2) Person and item reliability indices?
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Research Methodology

General Background

Malaysia is a multi-racial country. There are national schools, Chinese or Tamil national
type schools, and private schools that parents can enroll their children in getting primary
education. Primary education takes six years and is a continuation of pre-school education.
Children usually start primary school when they are 7 years old. The research was conducted
in Chinese national type primary schools of Kota Kinabalu district, state of Sabah in Malaysia.
Before the CCLLS questionnaire was administered, an intervention of Chinese character
literacy learning was executed. The respondents were engaged in the learning activity on one
unit of Chinese character literacy from the textbook, which is published under the Chinese
National Type Primary School (SJKC) curriculum series by Ministry of Education in Malaysia.
Then, it was followed by a reinforcement of writing activity. CCLLS questionnaires were
distributed to the respondents the next day after they were assessed with a literacy test to
examine the outcome of the intervention. The data collected from the administration of CCLLS
questionnaire was used to reflect the children’s satisfaction through their subjective evaluation
towards the outcome of Chinese character literacy learning.

Sample

In Malaysian education system, the lower primary, which is Year One, Two and Three
are the core levels in learning Chinese characters. Year Two children of SJIKC were targeted in
this research because the children at this level had been learning Chinese characters for at least
twelve months. The researcher also assumed that the Year Two children were to be better in
giving their responses and perceptions towards Chinese character literacy learning, if compared
to Year One.

There are eleven Chinese national type primary schools (SJKC) at the research site. The
population of the Year Two students studied in SJIKC was 556. According to Linacre (1994),
the minimum sample size of 30 participants is enough to create accurate and consistent data at
a 95% confidence in Rasch analysis. Sample size in the range of 108 — 243 is considered to be
large enough to provide 99% confidence that item difficulty can be estimated within + ' logit of
its stable value (Linacre, 1994). This research had a sample size of 232, with 119 males (51%)
and 113 females (49%) aged between 7 — 8 years old, chosen randomly from eleven SIKC. All
the samples had been studying Chinese language subject under the curriculum of Malaysia.
In this research, the samples would turn to be the respondents of CCLLS questionnaire after
participating in the scheduled Chinese character literacy learning intervention.

Research Scope, Method and Duration

This research was to survey the learning satisfaction of 8-year-old students in Chinese
character literacy, which was attached to an intervention focused on Chinese character
writing reinforcement. The data was collected and analyzed in quantitative method. There
were four steps involved in developing CCLLS questionnaire: 1) Concept identification; 2)
Item formulation; 3) Pre-testing questionnaire; 4) Validity and reliability test. Prior to the
item construction which began from June 2019, an overview of the philosophy on learning
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satisfaction, and objectives of the national curriculum was made through a literature review.
It was followed by comparing the learning objectives of Chinese character literacy with the
main focus on the national curriculum. The conceptual characteristics that shared by both the
learning objectives of Chinese character literacy and the national curriculum were identified
precisely before it was applied in CCLLS questionnaire item formulation. Item pre-testing was
conducted from 9 to 23 July 2019. The construct of CCLLS questionnaire was modified and the
items were refined during this period. It was followed by the first pilot study (5 August 2019),
and the second pilot study (17 September 2019). The CCLLS questionnaire administration in
the true research commenced on 7 October 2019 and ended on 10 October 2019.

Instrument and Procedures
Instrument

The data collected from the administration of CCLLS questionnaire was based on
children’s experiences throughout the Chinese character literacy learning process, which was
categorized in the domains of psychomotor, cognitive and affective. The development of the
CCLLS questionnaire was related to the learning objective classification of Bloom’s Taxonomy
as shown in Table 1.

Table 1
Framework of CCLLS Questionnaire construction

Construct:  Dimension of Item Domain
Item Satisfaction (Presented with an example) Psychomotor Cognitive  Affective
Children’s
A satisfaction towards  A4:FFFH 5 K FRIF O
; their learning in
Al._A4 writing Chinese (I'am happy when looking at my v v
(4 items) "
character after the own writing)
intervention
Children’s
B: satisfaction towards ~ B9: 3R &M P EHR L 7
B5 B9 their learning in v v

recognizing Chinese (I can recognize many Chinese

(5 items) characters after the  characters in a book)
intervention
Children’s RESpR——— -
C: satisfaction towards CLERF FRE AT
Cl.o ~Clz  the c!assroom . (We like to learn new Chinese v
(3 items) learning on Chinese

. characters from the teacher)
character literacy

During the self-administered process in answering the questions (items), the children
would have to rate their approval to each statement according to the ‘level of truth’. Then, they
had to choose a response from five emoji images to indicate their approval. The emoji approval
scale is shown in Figure 5.
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Figure 5
Emoji approval scale

1 2 3 4 5
- I L ':_9 -
RETHE EFTHS THE BEAHE REHL
Strongly disagree Disagree No idea Agree Strongly agree
(This statement is (No, I don't think it is | (I don't know, maybe (Yes, it is true.) (Yes, it is completely
completely false!) true.) it is somewhat true.) true.)
Negative response Neutral Positive response

Mun and Dreyer (1990) specified a small-scaled pilot test or a pioneer study can test
the validity and reliability of a questionnaire. Thus, this research was preceded with a pioneer
study. A highly validated questionnaire will help researchers in pinpointing more accurately
about what the children gained from an intervention by surveying their learning satisfaction.
A quality questionnaire relies on good items. Therefore, pre-testing on items is essential to
warrant a quality questionnaire.

Procedures

A pre-test was executed to five children from the Year Two SJKC, which was essentially
a cognitive test or an in-depth interview with the young children for testing the item quality.
The purpose in pre-testing was to look at the item properties to determine 1) the range of the
scale, if the children can choose their response options vary from low approval to high approval,
2) the readability of the items, if the language of the items is simple and straightforward to the
children.

Five children were invited to sit in a circle to form a focus group for the pre-test. Goals
and rules of the interview were explained carefully to the children during the introductory
session. There was a short rehearsal before the real interview started. During the interview, the
children were asked to read aloud the items (questions / statements) of the CCLLS questionnaire.
This activity was to stimulate the children to ‘think aloud” while reading aloud and it had been
done at complete ease. If a child could not read or pronounce a character (word) correctly, this
would signpost a comprehension problem, and would provide clues for the researcher to do
further probing. During the question-answer process, the researcher tried to detect the language
problems, and to discover the causes of the confusion and misinterpretation. The items were
reformed and refined after the pre-test, then were to be submitted to the experts for content
reviewing. The pre-test was followed by pilot tests. The researcher administered CCLLS
questionnaire to 34 and 44 children respectively from two SJIKC schools before collecting data
from the true research.

Administration of CCLLS Questionnaire

Before the administration of CCLLS questionnaire, informed consent from the parents
had been obtained. An intervention of Chinese character literacy learning was executed, and
then it was completed with a literacy assessment. CCLLS questionnaire was used to measure the
children’s learning satisfaction. Guidelines on how to read a statement and to choose a proper
response were explained in detail to the children. During the question-answer process, the
children ‘assessed’ the intervention by doing self-evaluation on their experiences and feelings
regarding the Chinese character literacy learning which was conducted within a timeframe of
six weeks. Children’s spontaneous recall is less than adults (De Leeuw, 2011), therefore the
children were given ample time to complete the questionnaire. A set of five emoji images
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was used as the approval scale for each item. Despite there being no setting of time limit, the
children were able to complete twelve items within half an hour. The collected data was then
analyzed by the researcher using the Winsteps Rasch software version 3.73.

Rasch Analysis

Rasch Measurement Model has been preferred over other methods since it is capable of
measuring the functions of items and the ability of persons concurrently in a questionnaire. A
Rasch analysis may take longer to process than a traditional analysis, but it provides a deeper
understanding of instrument strengths and weaknesses (Boone & Scantlebury, 2006). The
application of the Rasch measurement can convert the raw data scores into data with similar
intervals till it creates a linear, accurate and compact measurement scale. This is in line with
the objective of this research which is to establish the reliability of the CCLLS questionnaire.
It is imperative to ensure the precision of its items that are used in measuring the satisfaction
dimension. Thus, using this model is an alternative and effective way to diagnose and analyze
items within a questionnaire for its validity and reliability in an in-depth manner. The result of
this analysis is an indicator for the validity and reliability of the CCLLS questionnaire.

Bond and Fox (2007) asserted that the Rasch modelling is an effective solution in
preparing a highly valid and reliable instrument through the creation of in-depth statistics. An
instrument is said to have a high validity and reliability when it can measure what it is supposed
to measure (Creswell, 2005; Pallant, 2005). Wright and Mok (2004) stated that an objective
measurement concept in the field of social and evaluation in education should consist of five
criteria: 1) Gives off a linear measurement with similar intervals; 2) Makes a precise guess;
3) Identifies items that are misfits or outliers; 4) Overcomes the problem of missing data; 5)
Creates a replicable measurement. Rasch measurement can fulfil these five criteria.

In other words, the measurement quality in evaluation and education using the Rasch
model has the same measurement qualities as those used in the physics dimension like
measuring length in meter and centimeter units, or kilogram measurements and so on. This
is also proposed by Sumintono and Widhiarso (2015). The Rasch model is able to determine
the validity and reliability of an instrument and ensure the item in the instrument is capable of
contributing a consistent result with other groups.

Data Analysis
Content Validity

Validity refers to the accuracy of the measurement in an instrument. Content validity
indicates the extent to which items adequately represent the content of the trait that the researcher
wishes to measure (Creswell, 2005). Subject matter expert review is always a good step to
assess content validity for an instrument development. Kline (2005) stated that an expert’s
review is necessary to ensure the accuracy of a construct as well as the clarity of its content.
Mullen (2003) remarked that a group of experts are those who are trained in a specific field. To
follow these principles, the researcher had sent the CCLLS questionnaire to five experts who
have vast knowledge in the field of education for content validation. The experts exhibit these
three characteristics:

(1) A person who works in the field and has a profession of more than five years;
2) A person who possesses a specific experience;
3) An individual who is directly involved in the related study.
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Intandem, the researcher had referred to a group of lecturers from the Chinese Studies Unit
in an Institute of Teacher Education (IPG), the Chief of Chinese Language Panel from a school,
and a reviewer from the Education Faculty of a university who is an expert in measurement and
assessment. Besides the aforementioned reviewers, an expert in psychology and counselling
from Kota Kinabalu District Education Department (PPD) had also been consulted to validate
the CCLLS questionnaire items. All the comments and advice from the experts were considered
to refine the items, and to improve the meaning, language and presentation of the questionnaire.
Table 2 showcases the overall comments of the experts.

Table 2
Comments from the panel of experts on CCLLS questionnaire

Reviewer  Position Expertise Comment

Emphasized to use the easiest form of language in
the questionnaire that is suitable for respondents
aged between 7-8 years old.

Senior Lecturer,
ExpertA  Chinese Studies Unit Linguistics

in IPG
Head of the Proposed to add the ‘neutral’ perception in the 5-point
, Measurementand  Likert scale as an intermediate option in CCLLS
Expert B Department, Education Assessment questionnaire.
Faculty
Expert C Head of the Counseling  Psychology and Suggested to modify the description of the scale
p Department, PPD Counseling response from “level of approval’ to “level of truth”.

The researcher used the data of the evaluation from the reviewers to generate Content
Validity Index (CVI). Content Validity Index or CVI, which is comprised of the item-CVI
(i-CVI), and the specialist-CVI (s-CVI) was modified from Kappa’s (K*) statistics (Lyman,
1986). Pilot et al. (2007) posited that the acceptable value of i-CVI is higher than .78. Davies
(1971), Grant and Davis (1997), as well as Pilot et al. (2007) suggested that the acceptable
s-CVI value is higher than 0.80. The result from the calculation showed both the CVI values
(item and specialist) were .97 (97% approval level). This reflects the CCLLS questionnaire had
a high content validity as shown in Table 3.

Table 3
Content validity index of the CCLLS questionnaire

Content Validity Index (CVI) Index Value
Based on specialist (s-CVI > .80) .97
Based on item (i-CVI > .78) 97
Interpretation Very High
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Construct Validity

The Rasch model can provide researchers many techniques and in-depth analysis to
examine the validity and reliability of the constructs in CCLLS questionnaire. A basic Rasch
analysis is a method to use for this purpose by applying five statistical tests on:

Q) Item polarity measured with Point Measure Correlation

2) Item fit measured with mean square

3) Confirmation of dimensionality

4) Cronbach’s coefficient alpha (KR-20)

(5) Item reliability and person reliability with their separation indices, respectively

An inspection for the Point Measure Correlation (PTMEA-CORR) was conducted to
identify the polarity of the items. The fit statistics were examined through the infit and outfit
value of Mean Square (MNSQ). According to Bond and Fox (2007), the MNSQ should be
within the range of 0.6-1.4 to ensure the item is fit or suitable to measure the construct. In
addition, Sumintono and Widhiarso (2015) asserted that a good MNSQ value is within 0.5-1.5.
In the context of this study, the researcher referred to the benchmarks proposed by Boone et
al. (2014), which has the same MNSQ range suggested by Sumintono and Widhiarso (2015).

In addition, range guide from the analysis of unidimensionality using the Rasch model
reveals fit statistics more easily compared to using other measurement models (Tennant &
Pallant, 2006; Sick, 2011; Wright, 1999). This was also asserted by Jusoh, et al. (2014). Principal
Component Analysis of Rasch Residual (PCAR) would provide pertinent data in examining the
item construct. An item that fits with the Rasch measurement would demonstrate an evidence
of sufficient unidimensionality (Wright, 1999; Sick, 2011). As a rule of thumb, Reckase (1979)
opined that unidimensionality is grounded on the requirements of 1) Raw variance explained
by measures, 2) Unexplained variance in the first contrast, and 3) Eigenvalue. Raw variance
explained by measures should be greater than 20%. 40% is a good indicator of unidimensionality.
Sumintono and Widhiarso (2015) asserted that unexplained variance in the first contrast should
be lower than 15%. Eigenvalue should be less than 5 (Linacre, 2005).

Reliability

Reliability refers to the degree to which an instrument yields a consistent result. Rasch
analysis can provide similar psychometric information to traditional analyses for the reliability
of an instrument (Boone & Scantlebury, 2006). The value of an item reliability and a person
reliability provides a statistic similar to the commonly used KR-20 reliability test. Besides the
value of Cronbach Alpha (KR-20), the separation index is also measured in Rasch analysis.
Bond and Fox (2007) asserted that a high value of the reliability (KR-20) is between .71 —
.99 which is within the best value (71% - 99%). Item reliability also verifies an instrument’s
construct validity. Separation is the distribution of position for the person and item along the
variable (Chan, et al., 2014). A good separation index is more than 2.0 (Linacre, 2010). In this
research, the researcher determined the reliability of the CCLLS questionnaire proposed by
Sumintono and Widhiarso (2015) as shown in Table 4.
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Table 4
Reliability statistics

Statistics Index Interpretation
<.50 Low
.50 - .60 Moderate
Cronbach Alpha (KR-20) .60-.70 Good
.70-.80 High
> .80 Very high
<.67 Low
.67-.80 Satisfactory
Item and person reliability .81-.90 Good
91-.94 Very good
>.94 Excellent

Source: Sumintono and Widhiarso (2015)
Research Results
Item Statistics

According to Boone, at el. (2014), the criteria below used as benchmarks for determining
the fit statistics in the Rasch measurement.

(1) The accepted value of outfit Mean Square (MNSQ): 0.5 <MNSQ < 1.5
2) The accepted value of outfit Z-Standardized (ZSTD): -2.0 <ZSTD <+2.0
3) The accepted value of Point Measure Correlation (PTMEA-CORR): 0.4 <

PTMEA-CORR < 0.85

Further investigation needed to be done for an item if it was detected outside any one of
the benchmarks set by Boone, et al. (2014). According to Simintono and Widhiarso (2015), any
item that fulfils one of the benchmarks can be retained. The findings of the item statistics which
include item polarity and item fit are shown in Table 5.

Table 5
Item statistics

Infit Outfit
ltem PTMEA-CORR

MNSQ ZSTD MNSQ ZSTD
C10 49 1.25 2.3 1.15 1.4
B7 51 1.22 2.2 1.24 2.4
B8 .53 1.15 1.6 1.14 1.5
B6 'y 1.15 1.4 1.07 g
C12 48 1.09 9 1.02 2
A4 .55 .99 1 .96 -4
B9 .60 .95 5 .88 -1.2
Al .50 .92 -8 .89 -1.0
B5 54 .88 -1.3 .88 -1.2
A3 57 .88 -1.2 .85 -1.5
cu .55 .83 -1.6 .76 2.3
A2 .50 .78 -2.5 .80 -2.2
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From Table 5, all the items are positive PTMEA-CORR ranging from .47 to .60. The
positive value indicated the items can measure the constructs that are supposed to be measured
(Bond & Fox, 2007; Linacre, 2010). This result showed all the items were within the accepted
point measure correlation range from .40 to .85. The polarity statistics indicated the items in the
CCLLS questionnaire can measure the constructs as remarked by Bond and Fox.

According to Bond and Fox (2007), the outlier-sensitive statistics (outfit statistics)
reveals large difference between observed and expected value of an item which is far from the
person’s ability, whereas the information-weighted fit statistics (infit statistics) highlights the
residual of an item that is close to the person’s ability. According to Mohd Jailani (2011), the
outfit statistics of mean square (MNSQ) provides more pronounced measurement compared to
the infit statistics in Rasch analysis. Besides the infit and outfit MNSQ values, the infit and outfit
of Z-Standardized (ZTSD) should be within the range of -2 to +2. However, the ZSTD value
can be ignored if the MNSQ value has fulfilled the conditions of item suitability and sample
adequacy (Bond & Fox, 2007; Linacre, 2010).

Table 5 showed the MNSQ of the items range from .78 to 1.25 (infit), and .76 to 1.24
(outfit). All the items were within the prescribed infit and outfit MNSQ value which is .50 —
1.50. Meanwhile, the infit and outfit of ZSTD values were slightly out of the acceptable range
(-2 to +2). However, the ZSTD value could be ignored due to the contentment in MNSQ
and PTMEA (Bond & Fox, 2007; Linacre, 2010). Conclusively, the items could consistently
measure the constructs in CCLLS questionnaire.

Confirmation of Dimensionality

Unidimensionality is a fundamental requirement for a Rasch model and it is frequently
detected by using Principal Component Analysis of Rasch Residual (PCAR). The concept
of unidimensionality is usually defined as a single latent trait being able to account for the
performance on items forming a questionnaire (Brentari & Golia, 2007). The principal
components analysis of the CCLLS questionnaire is presented in Table 6.

Table 6
Principal components analysis

INPUT: 232 Person 12 Item REPCRTED: 232 Person 12 Item S CATS WINSTEPS 2.732

Table of STANDARDIZED RESIDUAL wvariance (in Eigenvalue units)

-— Empirical -- Modeled

Total raw variance in ckssrvations = 18.0 100.0% 100.0%

Raw variance explained by measures = 6.0 33.3% 33.7%

Raw variance explained by persons = 2.5 14.1% 14.3%

Raw Variance explained by items = 3.4 15.1% 19.4%

Raw unexplained variance (total) = 12.0 €6.7% 100.0% 66.3%
Unexplned variance in lst contrast = 1.6 %.1% 13.6%
Unexplned variance in 2nd contrast = 1.5 B.4% 12.6%
Unexplned variance in 3rd contrast = 1.5 8.1% 12.2%
Unexplned variance in 4th contrast = 1.2 6.6% 9.9%
Unexplned variance in 5th contrast = 1.1 6.3% 95.4%

Based on the result in Table 6, the observed value of the Raw Variance Explained by
Measures is 33.3% which fulfilled the minimum criteria of 20% stated by Sumintono and
Widhiarso (2015). Anyway, it is not good enough to be considered as unidimensional. Thus,
the second requirement for unidimensionality was examined. The value of 9.1% was detected
from Unexplained Variance in 1st Contrast, which is less than 15%. As confirmation, the
unexplained variances from 1% contrast to 5" contrast were detected; they are all less than 10%.
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The third prerequisite is the eigenvalue of the 1% contrast of unexplained variance should be
less than 5 (Linacre, 2005). From the result, the eigenvalue shown is 1.6, which is less than
2, indicates the second construct does not clearly exist (Linacre, 2005). As a result, there is a
single construct, which is satisfaction of Chinese character literacy learning could be measured
by CCLLS questionnaire.

Reliability and Separation Indices

In relevance to the reliability of this research, the person-measure reliability indicates how
well the 8-year-old children can be distinguished based on their responses. The item-measure
reliability specifies how well the items (statements) can be discriminated from one another
based on their authenticity approved by the children. Table 7 showed the CCLLS reliability
based on the Cronbach’s coefficient alpha (KR-20), which is .81. This value infers that the
reliability of the CCLLS questionnaire is within a very high range (Sumintono & Widhiarso,
2015). The item reliability and person reliability with their respective separation indices are
presented in Table 7.

Table 7
Result of the Reliability Test

Cronbach Alpha (KR-20) Reliability Separation
81

ltem 91 3.23

Person 77 1.81

Referring to Table 7, the item reliability is 0.91, which is within very good range (Bond
& Fox, 2007; Sumintono & Widhiarso, 2015; Linacre, 2010). The item separation index was
3.23, which is more than 2.0, indicating CCLLS has a good spread of items (Linacre, 2010) that
it could distinguish the children according to the level of satisfaction. According to Ardiyanti
(2016), the number of separate item strata (H) can be obtained from the separation index by
calculating the equation: H = [(4 x separation index) + 1]/ 3. The result from the calculation in
this study is H = 4.64. (can be rounded up to 5). This value supposed that the items of CCLLS
questionnaire can be categorized into five levels based on the children’s learning satisfaction
(very low, low, moderate, high, and very high), agreeing the five response categories in CCLLS
questionnaire.

The person reliability of .77 is in satisfactory range, meanwhile the person separation of
CCLLS is 1.81. The item separation more than 1.00 indicates there is enough spread of item
(Bond & Fox, 2007). Abd Rahman and Siew (2019) stated the separation value greater than
1.4 can be considered as moderately good. Separation index of 1.81 produces strata, H = 2.75
(can be rounded up to 3). This value indicates the children could be divided into three groups
according to their response type (positive, neutral and negative) based on the items in CCLLS
questionnaire. The overall of the reliability findings is presented in Table 8.

Table 8
Summary of the reliability findings

Rasch CCLLS Interpretation
Measurement Questionnaire
Cronbach Alpha (KR-20) >.80 81 Very high
Item Reliability 91-.94 91 Very good
Item Separation Index >2.0 3.23 Good
Person Reliability 67-.80 a7 Satisfactory
Person Separation Index >1.4 1.81 Moderately Good
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In order to gain insight into the problems that encountered the slightly low person
reliability of CCLLS questionnaire, the researcher had made further study by using Wright map

as shown in Figure 6.

Figure 6
Wright map
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The map of persons and items had been examined by comparing the range and position
of the item-measure distribution to the range and position of the person-measure distribution.
Figure 6 demonstrates the person-measure, which has normal distribution spreading along the
ruler (center vertical dotted line), and it is well centred. There is a noticeable distance between
the person-measure mean (‘M’ at the left side), and item-measure mean (‘M’ at the right side).

Discussion

The research was accomplished with the findings and summary which were presented
in Table 5 and Table 8. Based on the aforementioned findings, it was proposed that CCLLS
questionnaire could perform statistical confidence in validity and reliability for measuring
Chinese character literacy learning satisfaction among Year Two primary school students.
Surveying learning satisfaction by using CCLLS questionnaire could be feasible to 8-year-old
children in SJKC.

In the Rasch model, there is always an assumption stated that a person's reliability is
influenced by an item's attribute, and vice versa (Linacre, 1994). The map in Figure 6 indicates
that the children’s responses are distributed from strongly agree to strongly disagree, as it would
be expected from the children’s perception on Chinese character literacy learning. In fact, there
should be some items located at each point of the scale, and the items should be distributed to all
areas on the ruler if they are to measure the learning satisfaction of all children. However, the
persons were not able to cover all the items in the form of adequate responses. It is remarkable
in Figure 6, the mean of the person-measure (1.11 logit) locates higher than the mean of the
item-measure (0.00 logit). There are two explanations that can be proposed to this consequence:

(1) Insufficient item to cover the children’s high-rate response at the centre area (close to
the pass point) of the person distribution.

2 The children’s rating in CCLLS learning satisfaction was too high. It might be true if
the children were actually very satisfied with the outcome of the literacy learning after
participating in the intervention.

Another possibility of overrating was due to some children’s comprehension problems
and poor literacy on the items. A significant study conducted by Hakstian and Whalen (1976)
showed that children who scored low on the reading comprehension had a significantly lower
data quality on the psychometric reliability. De Leeuw (2011) emphasized that children aged
7 to 10 are afraid of doing something wrong. Hence, it would result in a tendency for them
to choose a positive response at most of the time, just to please their teachers (Borgers et al.,
2000; De Leeuw, 2011). The interaction effects between respondent characteristics and item
characteristics can affect the data quality of a questionnaire (Borgers & Hox, 2001), and it
could always happen especially in the children’s questionnaire. The outcome of the research
made an implication that the children characteristics and their cognitive growth would have
some influence on the data quality of the questionnaire. The researcher also noted that in fact
most children did not have any difficulty in choosing any response, and considered to add
extra items such as “I find reading Chinese storybooks challenging”, and “I think Chinese
word puzzle game is too difficult” to increase the number and variety of the items. However,
making response to negation (negative formulated statement) is a cognitive challenge for
children (Borgers et al., 2000; De Leeuw, 2011), thus the researcher is rather hesitant to do
the modification. Nevertheless, there is always a space for improvement. While thinking to
enhance the quality of the questionnaire, CCLLS had already performed the construct validity
and reliability based on Rasch analysis in this research.

A study in developing a learning satisfaction questionnaire for 10 to 12 years old
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primary school children was conducted by Hu (2010) in Changsha, China. Hu’s research
consisted of 901 participants. The questionnaire was validated through factorial analysis (KMO
and Barlett’s Test of Sphericity) and went through two pilot studies with three times of item
modifications. After exempting the missing data, the reliability test of 863 participants showed
.889 in Cronbach’s coefficient, which was considered very high. The result of the reliability
test implied that the 10 — 12 years old children in China performed better in understanding the
items of a questionnaire in their native language, if compared with most of the 7 — 8 years old
children in CCLLS survey, who might probably have more difficulties to understand the items
in a second language. Moreover, 10 — 12 years old children might have better cognitive function
than 7 — 8 years old children (De Leeuw, 2011).

The questionnaire in Hu’s research consisted of 46 items which was developed through
six dimensions: 1) Learning environment; 2) Teaching and facilitating; 3) Relationship with
teachers; 4) Relationship with classmates; 5) Family relationship; 6) Academic performance.
According to Hu (2010), the mean scores of the dimension in “Teaching and facilitating” and
“Relationship with teachers" were the highest among the six satisfaction dimensions in the
survey. This result indicated the 10 — 12 years old children could be having a tendency to please
their teachers during the administration of the questionnaire (Hu, 2010). Compared to CCLLS,
this 4-point Likert scale questionnaire measured a broader scope and a wider perspective on
students’ learning satisfaction. However, the outcome from the evaluation of each dimension
seemed to be more informative and useful, compared to the evaluation of all dimensions as an
overall outcome (Hu, 2010). Hu’s statement infers that a questionnaire on learning satisfaction
with a smaller scope and fewer dimensions (CCLLS is an example) could be more helpful,
practical and precise in assisting an educator to detect the students’ learning problems.

Learning satisfaction in general has been well-researched but learning satisfaction in
Chinese character literacy is rare. CCLLS was developed to evaluate the outcome of the learning
satisfaction in Chinese character literacy. It has been developed conveniently, and specifically
to measure the students’ learning satisfaction is relevant to an intervention. Therefore, using
CCLLS as ‘one size fits all’ is not advisable. More studies should be done to extend CCLLS
application in surveying the learning satisfaction for other subjects.

Conclusions and Implications

Learning is an important part of childhood. Enhancing the learning and teaching quality
may result in the satisfaction of children’s learning. For young children, learning satisfaction
is equivalent to happiness that will make their life shine with hope. In most of the countries,
children are no longer an ignored minority in authorized statistics. When proxy-reporting from
parents or guardians is no longer considered good enough, educators should hear the voice from
the children itself.

This research was concerning children's learning satisfaction, and the regarding
information was directly collected from the children. Students are the main part of education
and learning. Motivation should be given to young children by creating more chances for them
to voice out what they think or feel in a more manageable and easier way, such as responding
through a questionnaire. Hence, the main objective of developing a children questionnaire is
for learning and is a part of learning.

This research put its focus on the children by studying and analysing the factors that
influence their learning experience. Measuring knowledge, skills and attitudes among young
children is a major methodological challenge in this research. Methodological studies on adult
populations have shown that even adults may experience problems with certain questions
characteristics in a survey. Thus, with children respondents, an error in a question such as
ambiguity and negations will give a larger impact and will be more difficult to compensate.
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These problems had been magnified and clarified in the early stage of CCLLS questionnaire
item formulation.

Rasch model was used to examine the construct validity and reliability of CCLLS
guestionnaire. The meticulous analysis of Rasch measurement had shown the suitability of
the items in measuring the learning satisfaction of Chinese character literacy. The outcome
of a tailored study can be more easily estimated by using a valid and reliable tool. However,
developing and administering quality questionnaires for children requires a careful judgment
process. The length of the questionnaire, question wording and structure are some of the issues
that would determine the data quality. Consequently, the role of a child might be transposed
as an ‘evaluator’ to determine the quality of the questionnaire. The age of 8 is a major growing
point in the cognitive and social development. Development of CCLLS is the integration of
theoretical and empirical knowledge on children characteristics. The results of the research
indicated that CCLLS questionnaire could be feasible and suitable in measuring Chinese
Character Literacy Learning Satisfaction (CCLLS) based on the perception of 8-year-old
students in the primary schools of SIKC. The findings may also assist educators to re-evaluate
the learning outcomes of Chinese character literacy to enhance the effectiveness of learning and
teaching Chinese subject in other countries.

As by-purpose, the development of CCLLS questionnaire had also initiated a good
start for the 8-year-old SIKC children in learning how to do self-evaluation by answering a
questionnaire and this skill would be further explored in future studies. Moreover, since this
research was only conducted in Chinese national type schools (SJKC), extension of the research
to other national schools that offer Chinese language as learning subject is recommended. Hence
for achieving educational equity, comparison of the learning satisfaction can be done among the
students of the main-stream national schools and the Chinese national type schools.
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