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This paper presents to develop and validate the Early Childhood Care and
Pre-Service Lecturer Instrument constructed to determine their level of
competencies toward the quality of early childhood -carers-educators’
professionalism in Malaysia. Components which affect the early childhood
quality were characterized through inclusive literature reviews alongside
interviews conducted with experts and experienced lecturers. In this study,
two experts were elected to review this instrument so as to enhance its
validity while 70 more lecturers in Malaysia were involved. There are four
scales in principal component analysis pertaining the quality of early
childhood professionalism, namely: (1) disposition, (2) knowledge, (3) skills,
and (4) practices. The component loading range or respective instrument item
were between 0.56 and 0.79, while the range for respective scales the alpha
reliability coefficient were between 0.90 and 0.94. Concisely, the findings
from this study corroborated the weight and consistency of the ECCE

Principal component analysis Pre-Service Lecturer Instrument.
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1. INTRODUCTION

Early Childhood Care and Education (ECCE) program is one of UNESCO’s utmost important
programs that aims to develop a child’s social, emotional, cognitive and physical needs holistically in order
to build a solid and broad foundation for lifelong learning and wellbeing [1]. This program aligned with
the Education 2030 Agenda to ensure that every children has access to quality early childhood development
before attending primary education [2]. Upon this circumstance, a significant amount of research and
initiatives had been implemented throughout the nation to improve and coordinate the ECCE carers-
educators’ competencies, professional development, and their career pathway respectively to be in line with
this agenda [3-6].

Given the awareness and importance of this ECCE program, the Ministry of Education in 2003, had
developed the National Preschools Curriculum and enforced all preschools to follow the law and rules
respectively [7], and decided to impose a minimum qualification condition for all preschool teachers in
the country. By the year 2020 all preschool teachers in Malaysia must possess a minimum qualification of
a diploma in early childhood education [8]. Nevertheless, the development of early childhood education
program in academic institutions has been arising tremendously around the globe [9, 10].

This issue leads to the training institutions of public and private universities/college whether they
have offer and provide sufficient and adequate courses or programs on Early Childhood Care Education that
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will shaped the pre-service cares-educators. Work on this account, there are few relevant researches on
the association between the qualification and the quality of the Early Childhood Care and Education [11-13].

Thus, taking these issues on the board, this study will explore and discuss on pre-service lecturer
instrument of carers-educators’ competencies, in particularly on disposition, knowledge, skills, and practices.
With this issue in mind, the study is aimed to develop and validate which include principle component
analysis method and Cronbach alpha as the reliability test method to a standard Early Childhood Care and
Education (ECCE) Pre-Service Lecturer instrument to assess the better quality of Early Childhood Care and
Education professional framework of instrument in Malaysia.

2. RESEARCH METHOD
2.1. Development stage

The intent of this study is to develop and validate the Early Childhood Care and Education
Pre-Service Lecturer Instrument (ECCEPLI) using quantitative method and cross-sectional survey design.
It is determined that the most fitting method was the quantitative method since the main focuses are: (i) to
corroborate the entirety of the individuals’ tendency of response and (ii) to explore the variation of tendencies
amongst the involved participants. In this study, a three-stage approach was applied.

Figure 1 depicts three-stage approach was applied when developing ECCEPLI. In stage 1,
the salient scales were identified. The purpose of this review is to determine which elements were regarded as
important for the researchers, experts and practitioner as these elements are critical in developing
the pre-school professionalism concerning the careers Educators. In this step, it was developing a set of
preliminary scales which have for sections: disposition, knowledge, skills and practices. Two steps were
essential in stage 2. First was to familiarize with the items that had been developed and develop more items
for the newly identified scales. Secondly, distribute all of the set of items to be validated by an experts’ team.
Finally, Stage 3 included field testing the items, preceding the analysis of items and the validation process.
These abovementioned procedures had been performed by [14-16].

« Identification and development of salient
scales

Development
o R Stage

* Writing individual items

Validation
Stage

Stage 3
* Field testing and
analyses

Figure 1. A three-stage approach was applied when developing ECCEPLI

2.2. Validation stage

Principal component analysis was carried out for two reasons: firstly, it was to improve the scales
for ECCEPLI; and secondly, it was to deliver evidence pertaining how the enhanced scales were reliable and
valid. The designation of Principal Component Analysis (PCA) moderates the dimension of huge data
matrix to a lower dimension by maintaining the majority of the data’s initial variability [17-19].
The accomplishment was made by the conversion of the observed potentially related variables into directly
independent set of variables called principal components. The first principal component includes variations
within the initial data extensively. In the interim, every following component include the outstanding
variation subject significantly to being unrelated with the preceding component.

Covariance which is also known as correlation matrix obtained from the data matrix had
a responsibility in PCA to compute the eigenvalues as well as eigenvectors. This would acquire the linked
components comprising majority of the variations presented in the data [20, 21]. This study used correlation
matrix to reach its objectives [22]. The reduced matrix was the component matrix of eigenvector “loadings”
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which gave definition to the new variables. These consisted of linear transformation of the initial variables in
which the variance in the new axes were capitalized.

There were five phases in the PCA algorithm. First, the input matrix was obtained. The correlation
matrix was calculated. Next, the eigenvectors and eigenvalues of the correlation matrix were calculated.
The utmost significant principal components were selected contingent on the accumulative percentage from
the overall variation. Finally, an updated series of data were derived.

2.3. Cronbach’s alpha

The analysis of data was done and the internal consistency reliability for the items interrelations was
measured using Cronbach’s Alpha (o) coefficient. Specifically, the extent of this measure where the items
within a scale evaluates the same structures as the others in the same scale. All items which were less related
to each scale were eliminated and each data were reexamined to the point where items that scored the lowest
item-scale relations were omitted while the alpha coefficient is capitalized. The polished set of data analysis
offer proofs to verify the dependability and factorial validity of the developed scales as a whole.

3. RESULTS AND ANALYSIS

For this study, all items which measured the significance and quality of the questions were validated
using the PCA. The PCA for Early Childhood Care and Education Pre-Service Lecturer Instrument
(ECCEPLI) initiated with 65 items. From the list, each item were split into four sections which are
disposition, knowledge, skills and practices. Consequently, PCA was applied to the set of data in
the respective sections to confirm if each item of a specific scale solely measured that scale [23].

The Eigenvalues were plotted by an x-y axis. The point where the curve lowers and straightens are
called the graph ‘elbow’. It is known as the point where every component before and at the elbow need to be
included. The PCA for ECCEPLI for disposition section started with 9 items. As analyzed, 9 items were
gathered under a factor with Eigenvalue higher than 1. Scree Plot (Figure 2) also shows merely one point
before starting to straighten. Hence, the fact that this scale consisted of only a component indicated that it can
be accepted.

Scree Plot

n

Eigenvalue
w

5]

Component Mumber

Figure 2. Principal component selection using a Scree Plot for disposition section

This component clarifies 57.52 % of the complete variance while 42.48% of the variance remains
unexplained. In social sciences’ principle, the variance rates achieved between 40% and 60% are considered
as adequate and recognized [24-26]. Table 1 shows Eigenvalues and a percentage of variance accounted by
each factor in the ECCEPLI for disposition section. One scale was initially established for disposition field
test of the ECCEPLI and, after PCA, the very scale attained all of the items in Table 1. All of the nine items
gathered in one component with Eigenvalues higher than 1. The first component clarifies 57.52% of
the whole variance which signifies the implication of this component for the set of data.

Items for every component and the respective component loadings for disposition section have load
component higher than 0.50 are maintained in the PCA; therefore, no items were not eliminated. Gradually,
the instrument was concluded with nine items.

The principal component analysis for ECCEPLI for knowledge section initiated with 16 items.
As analyzed, 16 items are totalled beneath one factor with Eigenvalue higher than 1. Although both
components two and three held eigenvalue higher than 1, the first component should be significant enough to
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be maintained for the interpretation. Scree Plot (Figure 3), too, shows that only one point before it begins to
straighten. Hence, it was accepted that the scale only has one component.

Table 1. Eigenvalues and percentage of variance accounted by each factor in the ECCEPLI
for disposition section

F1 F2 F3 F4 F5 F6 F7 F8 F9

Eigenvalue 518 098 075 063 042 038 029 023 0.14

Variability (%) 5752  10.84 831 705 471 421 322 254 1.60
92.6

Cumulative % 57.52 68.36 76.67 83.72 88.43 4 95.86 98.40 100.00

Scree Plot
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Figure 3. Principal component selection using a Scree Plot for knowledge section

This component clarifies 50.29 % of the whole variance while 49.71% of the variance is
unexplained. Table 2 illustrates the Eigenvalues and a percentage of variance explained by respective factor
in the ECCEPLI for knowledge section. One scale was initially constructed for the knowledge field test of
ECCEPLI. After PCA, the scale kept all of the items in Table 3, these 16 items cluster in one component with
Eigenvalues higher than 1. The first component clarifies 50.29% of the overall variance that signifies
the important component for this set of data.

Items of each component and their component loadings for knowledge section have load component
higher than 0.50 are maintained in the PCA; therefore, there is no items which had not been eliminated.
Lastly, the instrument finished with 16 items.

Table 2. Eigenvalues and percentage of variance explained by each factor in the ECCEPLI
for knowledge section

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Eigenvalue 805 126 102 091 0.86 0.66 0.54 0.48 0.46 038
Variability (%) 50.29  7.88 6.36 5.70 5.37 415 338 3.01 2.85 237
Cumulative % 50.29 5817 6453 7023 7560 7976 8313 8615 8899 9137

The principal component analysis for ECCEPLI for skills section started with 20 items. 19 items
were gathered under one factor which had Eigenvalue higher than 1 based on the analysis. Although
component two, three and four had eigenvalues higher than 1, the first was deemed to be significant to retain
for interpretation. Scree Plot (Figure 4) also shows merely one point before it started to straighten.
Hence, the accepted scale is only one component.

This one component clarifies 49.51 % of the overall variance while 50.49% of the variance is still
unexplained. Table 3 illustrates Eigenvalues and a percentage of variance described by every factor
in the ECCEPLI for skills section. One scale was initially constructed for the knowledge field test of
ECCEPLI and, after PCA, the same scale maintained all items, except item 27, these 19 items cluster into
a component that had Eigenvalues higher than 1. The first component clarifies 49.51% of the whole variance
which showed the important component for this set of data.

Items of each component and their component loadings for skills section with load component
higher than 0.50 which has been maintained in the PCA; therefore, an item (item 27) was eliminated.
In the end, the instrument finished with 19 items. The principal component analysis for ECCEPLI for skills
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section started with 20 items. 19 items were gathered under two factors which had Eigenvalue higher than 1
based on the analysis. Although component two, three and four had eigenvalues higher than 1, the first and
second were deemed to be significant to retain for interpretation. Scree Plot (Figure 5) also displays just two
points before it straightened. Hence, the accepted scale are only two components.

Components one and two illuminate 39.34% and 12.81% of the overall variance while 47.85% of
the variance is still unexplained. Table 4 displays Eigenvalues and a percentage of variance described by
each factor in the ECCEPTI for practice section. One scale was initially constructed for the practice field test
of ECCEPTI. After PCA, the same scale (one and two) maintained all items in Table 4, except for item 49.
These 18 items cluster in two components had Eigenvalues higher than 1. The first one clarifies 39.34% of
the total variance, while the second clarifies 12.81% of the overall variance. As observed, both components
clarify 52.15% from the whole variance.

Items of each component and their component loadings for practices section with load component
higher than 0.50 are maintained in the PCA,; so, one item (item 49) was eliminated. There were nine items
with load values varying between 0.68 and 0.75 for the first factor. On the other hand, there was one item
with the load value 0.72 for the second factor. The final item number for the instrument was 18.

Scree Plot Scree Plot

12

Eigenvalue
Eigenvalue

12 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 1 2 3 45 & 7 8 9% 1011 12 13 14 15 16 17 18 19

Component Number MNumber Component

Figure 4. Principal component selection using a Figure 5. Principal component selection using a
Scree Plot for skills section Scree Plot for practices section

Table 3. Eigenvalues and percentage of variance accounted by each factor in the ECCEPTI for skills section
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Eigenvalue 9.90 1.56 1.34 1.00 0.85 0.81 0.68 0.61 0.54 0.53
Variability (%) 49.51 7.80 6.70 5.00 4.25 4.04 3.42 3.04 2.70 2.67
Cumulative % 4951  57.30  64.00  69.00 7325 7729 8071 8375 8645  89.12

Table 4. Eigenvalues and percentage of variance accounted by each factor in the ECCEPTI
for practices section

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Eigenvalue 7.48 243 1.39 1.33 1.06 0.96 0.83 0.73 0.57 0.46
Variability (%) 39.34 12.81 7.34 7.02 5.59 5.04 4.35 3.83 2.99 2.40
Cumulative % 39.34 52.15 59.49 66.51 72.10 77.14 81.49 85.31 88.31 90.70

Table 5 presents the reliability for respectively developed ECCEPLI scale with the sample of 70
participants. The internal consistency reliability (coefficient alpha) for the four ECCEPLI scales ranged
between 0.90 up to 0.97. Specifically, the Cronbach’s Alpha are 0.90 for disposition section, 0.93 for
knowledge section, 0.94 for skills section, and 0.90 for practices section. By applying the general ‘rule-of-
thumb’, the concluded range were considered good enough to be acceptable [27, 28] which the closeness of
the alpha to 1 is highly related to the items’ internal consistency.

This study seeks to establish reliable and valid instrument to evaluate ECCE preservice lecturer
instrument. The draft scale was concluded with of 65 items and managed 70 participants who are also
lecturers from all over Malaysia. Accordingly, based on the finalized instrument, 63 items with load
component higher than 0.50 were kept in the PCA; while two of them (item 27 and item 49) were eliminated.
There were four categories: disposition section, knowledge section, skills section and practices section.
As analyzed, the instrument ECCEPLI was deemed to be highly reliable and its construct validity was
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effective which were beneficial for this study. It inimitably encompassed aspects of professionalism which
could a great factor for the establishment of carers-educators in pre-schools. All of the aspects were selected
from the finalized instruments, result of prior studies and oral conducts with the experienced pre-school
teachers as well as some experts. Among the leads of the ECCEPLI were it was respondents friendly as they
could manage and answer it with ease. It comprised four scales which overall had 65 items, considered to be
accessible and adequate for the respondents to answer. Moreover, the grammar structures as well as
the words choices in the ECCEPLI were comprehensively uncomplicated. Likewise, it was cost-effective and
timely fitting. Based on [29, 30] due to the time limitations that teachers had, instrument response time must
be short and not interruptive. ECCEPLI is additional to the current instruments, more specifically for
evaluating the establishment of pre-school professionalism. The ECCEPLI also could also adapt and be
applicable for numerous types of respondents and for diverse settings based on the researchers’ necessity
and ingenuity. Nonetheless, because it was meant to be used by pre-school teachers, the aspect of care
was a priority.

Table 5. Scale reliability using Cronbach’s Alpha coefficient for ECCEPLI

Section Number of Items Cronbach’s Alpha
Disposition 9 0.90
Knowledge 16 0.93

Skills 20 0.94
Practices 19 0.90
N=70

4. CONCLUSION

This paper reports the establishment and validation of an instrument designed to measure the level
of competencies of ECCE pre-service lecturer. With an aim to assess carers-educators’ professionalism,
the ECCEPLI was established to serve additionally to the prior instruments. In conclusion, the results from
this study had justified that the Early Childhood Care and Education Pre-Service Lecturer Instrument are
valid and reliable. Nevertheless, additional research would further upgrade it by considering
the characteristics differences of the respondents. This extensive step would be making a bigger room of
improvement for the development of more dependable evaluation of the Early Childhood Care and Education
Pre-Service Lecturer instrument.
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