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Abstract: This research intends to determine the validity and reliability of Clothing Fashion Design (CFaDC)
Skills instrument among instructors (ITR) in Skills Training Institutes (STI). This instrument was administered
on 330 instructors in STI that teaches in the field of fashion and clothing. Rasch Measurement Model and
Confirmatory factor analysis (CFA) were used to evaluate the construct validity of this instrument. The CFaDC
have reached  the  Cronbach alpha  >  0.7  for  the  reliability  of  six  sub  constructs  of  skills  competency.
This instrument also obtained consistent and good internal validity which were convergent and discriminant
validity. The goodness-of-fit measure of CFI, IFI,TLI > 0.90 and RMSEA < 0.08 further proved the construct
validity. In summary, the research findings showed that the CFaDC instrument achieved sound psychometric
properties and can be used to measure the competency level of instructors in STI.
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INTRODUCTION world [4, 3]. Most local and abroad studies reported the

Clothing Fashion Design Competency (CFaDC) is knowledge for FaDC program. [5] in his study found that
dedicated to the skills and knowledge required in the professionals in the fashion industry expressed that
manufacture and production of fashion apparel [1, 2]. designing skill is the most important competency form,
Individuals who want to be involved in the fashion whereas the teachers stated that drawing skill and
industry and employers need workers who possess both knowledge are the most important. [6, 7] in their study
of these competencies. CFaDC components in this study also suggested that the curriculum content of textiles and
refer to the thoughts, views and feedback from clothing should prioritize basic skills such as drawing
professionals in the fashion industry and fashion patterns, construction clothing, costume design, textiles,
educators from the perspective of the environment in functional design, grading pattern, fashion illustration,
Malaysia [3]. The scenario of the skill requirements in application of the principles and elements of design.
Malaysia varies according to the career in FaDC. Meanwhile, the findings from the study by [8] found that
Theoretical and practical FaDC skills in this study refer to 200 garment industry in Korea argues that trade skills,
the designing skills, chart patterns, sewing, computer, product development, design, brand, quality and
creative skills and entrepreneurship skills. customer management are the necessary competencies.

The Importance of ReFP (CFaDC) Competency in and clothing for  the  curriculum  of  apparel  textiles.
Fashion Program: CFaDC must be learned and fully Thus, all aspects of this competency should be applied in
emphasized to the students, as this is the base of the textile and apparel programs so that the offered
knowledge necessary for future graduates who wish to programs are able to provide prospective graduates in line
pursue a career in fashion or venture into the business with the market requirements.

interest and competency requirements for skills and

[9] reported on the competency assessment of fashion
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Rasch Measurement Model: Instrument validity issues Therefore, the acceptable range for dichotomous data
can be dealt with using the Rasch measurement model. for statistical MNSQ infit / outfit is between 0.7 to 1.33
This model is a  measurement  model  used  to  evaluate [14] or 0.5 to 1.5 [21]. If the value is more than 1.5 logit, it
the items in the instrument  based  on  certain  criteria. shows that the item is not homogeneous with other items
This model is also a one-dimensional model based on the in the measurement scale. Items that are less than 0.5 logit
assumption that individuals with a high probability is able indicate that there is an overlap with other items.
to answer all items correctly, while simple items can be Meanwhile, the Likert scale data (polytomy) for the
correctly answered by all respondents [10, 11]. Item MNSQ infit / outfit of each item and respondent should lie
Response Theory (IRT) assumes an individual's between 0.6 to 1.4 [14].
performance on a test is  influenced  by  its  latent  trait
[12, 13]. Analysis of Rasch measurement model is the Principal Component Analysis of Residuals
index of separation, item polarity, item-person map, item Unidimensionality: Analysis  of  the  basic  components
fit, item misfit, principal component analysis of residuals of  the  residual  equality  dimension  focuses  on a
dimensionality, person fit and the rating scale [14, 15]. feature or dimension at one time [14, 24]. Rasch

measurement model is based on the IRT model that
Separation Index: Separation index is the separation anticipates all of the items involved in the instrument
between the item and the person. Separation index of the measure the same trait [25, 26] stipulated that a construct
item refers to the level of difficulty of the items. Person requires 5 or more items to allow the item has a weight
separation index is individual differences in the levels of over a factor before it can be considered as a different
ability [16, 14, 17]. According to [18], the separation dimension. Thus, by referring to the variance explained by
between item and person exceeding the value of 2 is the 1  contrast (size), <3.0 units are good and <5% are well
considered good, while according to [19], the separation received [26].
between item and person more than 5 is excellent, 4-5 is Therefore, it is found that the second dimension does
very good, 3-4 is good, 2 -3 medium and less than 2 is not exist clearly. To determine the unidimensional of those
weak. items, the principal component analysis (PCA) can be

Item Polarity: Item polarity shows that items moved items (or the respondent) based on residual [19, 27, 28].
parallel towards a measure of a  construct  with reference proposed the variance value explained by the 1 contrast,
to the value of PTMEA CORR. If all items have positive less than 3% is excellent, 3-5% is very good, 5-10% is
index values, this proves that those items work  parallel to good, 10-15% is moderate and 15% is poor. This shows
measure these constructs. [20] stated that if the PTMEA that the second dimension does not exist clearly.
CORR value is negative, it explains that the items do not Moreover, the variance in the data  explained by
move parallel with other items for the purpose of measures that is more than 80% is excellent, very good
measuring a construct. Thus, the item should be reviewed (70-80%), 60-70% is good, 50-60% is moderate and about
for the purpose of repair or separation. This is because 50% is very weak. Meanwhile, [26] set the variance in the
there are items or individuals that give response to the data explained by the measures should be preferably
contrary of the variables or constructs [21]. Meanwhile above 50%, the value of  40% (excellent dimensional
[22] stated that if the PTMEA CORR value is less than measurement),  30% (medium-dimensional measurement).
0.30 or 0.40, it shows that the item does not meet the
criteria. Internal Consistency Reliability: To interpret the internal

Item Fit: Statistics suitability is used to identify whether coefficient (Cronbach's alpha coefficient) / Kuder-
the test items measure the same construct and whether an Richardson/KR20. Cronbach's alpha is often used and is
individual  responds   to  a  model  is  consistent  with  the the most acceptable and reliable method. [29] stated that
expectation. Item fit indicates that the item can distinguish the reliability of 0.60 is acceptable for a newly-built
between individuals with high ability and low ability in a instrument or in the early stages of exploratory.
consistent manner with other items in a particular test. According to [14], the reliability of more than 0.8 is the
Item fit in Rasch model is to measure a latent variable. most acceptable value, between 0.6-0.8 are less acceptable
Various suggestions are given to determine the item fit, and values less than 0.6 are not accepted. Meanwhile,
which is to see MNSQ infit or outfit or a standardized according to [19], the reliability of items and individual
value [14, 23]. more  than   0.94   are  excellent,  0.91-0.94   are  very good,

st

referred to. PCA identifies patterns of correlation between

st

consistency reliability, the researchers used the alpha
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0.81-0.90 are good, 0.67-0.80 are less good and 0.67 are Objectives: The objectives of this research are:
poor. [15, 30, 22], noted that the value of alpha above 0.7
is acceptable.

Structural Equation Modeling: Structural equation
modeling is a statistical technique that  can  measure or
test  the complex relationships of variables
simultaneously.  SEM  is  also  a  procedure  that
combines some of the best multivariate analysis to test
the validity of theoretical constructs and the relationships
between a set of concepts that are represented by
different measurement variables [31]. SEM has two
models; measurement model and structural model. The
researcher simply used the measurement model to verify
the validity of the construct of the instrument. The initial
stage of the measurement model should conduct
confirmatory factor analysis (CFA). The researcher used
a combination of Rasch analysis of the CFA to boost
confidence regarding the suitability of the item and
dimensionality constructs in this study, as been
conducted in the study of [32].

The researcher conducted examinations of
convergent validity and discriminant validity. Good
convergent validity is determined by looking at the
weighting factor (  .5 or better > .7) [31], Average
Variance Extracted (AVE) (> .5) [33] and construct
reliability >.70 indicates the internal consistency is good.
Meanwhile, discriminant validity is determined by
comparing the AVE for two factors with r ² (squared of the
correlation between the two factors), which is valid if the
specified AVE > r ² [33, 31]. CFA was also used to check
the functionality of the measurement and analysis model
depends on the compatibility index (goodness of fit). [31]
states that the index of the correspondence consists of
three types of fits; incremental fit (TLI, CFI, GFI), absolute
fit (RMSEA) and parsimonious fit (CMIN/df). At least
three or four congruity index of absolute fit and
incremental fit is adequate [31]. Thus, research about the
development and validity of CFaDC should be done to
enable its usage in all the STI and this will indirectly
increase the existing level of instructors’ competency in
order to ensure the effectiveness of CFaDC education
delivery.

Thus,  research   about   the   development and
validity  of  CfaDC  should   be  done   to   enable  its
usage  in  all  the  STI   and    this    will   indirectly
increase the existing level of instructors’ competency in
order to ensure the effectiveness of CFaDC education
delivery.

To test construct validity of the instrument.
To assess the reliability of the developed instrument.

Research Method: This quantitative research adopted the
method of survey using questionnaire. This research
intended to determine the validity and reliability of the
instrument at three levels. The respondents consisted of
330 ITR in STI Malaysia chosen using the random
sampling method. The data were analysed based on
Rasch Measurement Model (Winsteps version 3.72.3) and
structural equation modelling analysis using the AMOS
software (version 21).The research questionnaire
consisted of 72 items (6 sub constructs) during analysis
using the Rasch Measurement Model and was left with
only 33 items after the structural equation modelling
analysis. The sub constructs are designing, pattern
drafting, sewing, computer, creative and entrepreneurship
[34, 35]. Respondents need to write down their perception
towards possessed competency level and using a 4-point
Likert scale.

Research Findings
Analysis Using the Rasch Measurement Model: The
analysis using the Rasch measurement model to test the
instrument’s validity and reliability is shown in Table 1.
Item polarity is shown by the PTMEA Corr value. Positive
value shows that items moved parallel with the measured
construct. All the items showed positive polarity.
Therefore, these items statistically showed that it moves
in one expected direction. These items do not diverge with
the CFaDC that was measured.

Alternatively, the range obtained for item fit for Likert
scale was between 0.6 logits and 1.4 logits based on the
index of Outfit/Infit MNSQ. A value higher than 1.4
showed that the particular item is not homogenous with
the other items in that respective measurement scale. A
lower value showed redundancy of construct with other
items. Table 1 shows that there are 16 misfit items out of
72 CFaDC items.

Meanwhile, person separation index is 6.51 and this
showed that there are 6 levels of respondents’ ability in
this research. Item separation index is 9.64 and this
showed that there are 10 levels of item agreement in this
research. The value of separation of more than 2.0 is
received well as mentioned by [27] and [19]. The higher
the level of separation, it means the measurement of this
instrument is better because it is separated with different
levels of difficulties.
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Table 1: Summary of item validity and reliability in the CFaDC instrument using Rasch model.
Criteria Statistical Info Result
Item validity a. Item polarity PTMEA Corr> 0 (positive value between 0.47-0.73)
Item = 72 b. Item fit Total mean square Infit and Outfit of 0.6 – 1.4
Item Misfit = 16 c. Separation (SE) All items& person show > 2.0 (9.64 to 6.51)

d. Person reliability Value > .70 (0.98)
e. Item reliability Value > .70 (0.99)

Unidimensionality f. PCA Variance explained by measures > 50% (55.8%)
Unexplained variance explained in 1  contrast (6.9% / 2.5%)st

Table 1 clarifies  that  the  respondent  reliability the  measurement   of   this   instrument   is   better
index 0.98 showed a very high and well-received value. because it is separated with different levels of difficulties.
This means that the respondents are stable and
consistent if tested using different items but measure the Analysis using Structural Equation Modelling (SEM):
same construct. The item reliability index value of 0.99 The next analysis used the Structural Equation Modelling
showed a high and well-received value. This means that (SEM) analysis to confirm that the findings are accurate
the items are stable and consistent if tested using and consistent. A total of 56 items was measured for
different respondents that have similar and almost similar validity and reliability of each subconstruct. Confirmatory
characters. Therefore, the reliability and respondent factor analysis (CFA) was used to measure the items’
separation index to 330 people is good and acceptable. To construct validity in each sub construct that measure
determine the items’ unidimension, researchers used the CfaDC.
principle component analysis (PCA). Based on the CFA measurement model to determine the convergent
variance explained by measures of 55.8%, this showed validity and discriminant validity [36]. The first step in this
that all the sub constructs have a value > 50% which is measurement model is to determine the convergent
moderately good and it can be concluded that construct validity and discriminant validity. Table 2 shows the
validity of CFaDC items is good. Table 1 also showed that factor loading of more than 0.70, AVE more than 0.50 and
the principal component analysis based on the CR more than 0.70, thus this CFaDC instrument has good
unexplained variance explained in 1  contrast (size) is convergent validity and adequate reliability.st

6.9% (2.5) and considered good. This showed that a According to [31] a good convergent validity is
second dimension is does not exist to CFaDC instrument. determined by observing the loading values (= 0.5),

The analysis using the Rasch measurement model to Average Variance Extracted (> 0.5) [33] and construct
test the instrument’s validity and reliability is shown in validity (construct/composite reliability)> 0.70. Table 2
Table 1. Item polarity is shown by the PTMEA Corr value. shows the factor loading of more than 0.70, AVE more
Positive value shows that items moved parallel with the than 0.50 and CR more than 0.70, thus this CFaDC
measured construct. All the items showed positive instrument has good convergent validity and adequate
polarity. Therefore, these items statistically showed that reliability.
it moves in one expected direction. These items do not According to [33] discriminant validity is determined
diverge with the CFaDC that was measured. Alternatively, by comparing the AVE value for two factors with r²
the range obtained for item fit for Likert scale was between (square of correlation between two factors). Discriminant
0.6 logits and 1.4 log its based on the index of Outfit/Infit validity is confirmed if AVE > r². Table 3 shows that the
MNSQ. A value higher than 1.4 showed that the particular value of AVE is greater than r² for all the skills
item is not homogenous with the other items in that subconstructs. This showed that the CFaDC skills
respective measurement scale. A lower value showed competency instrument has good discriminant validity
overlapping of construct with other items. Table 1 show (good internal consistency).
that there are 16 misfit items out of 72 CFaDC items. To check the suitability (fit) of the measurement

Meanwhile, person separation index is 6.51 and this model, the analysis depended on the fitness index. At
showed that there are 6 levels of respondents’ ability in least 3 or 4 fitness index criteria should be fulfilled as
this research. Item separation index is 9.64 and this shown in Table 4. CFaDC consisted of 6 sub constructs
showed that there are 10 levels of item agreement in this with 37 items namely (i) Designing, (ii) Pattern Drafting,
research. The value of separation of more than 2.0 is (iii) Sewing, (iv) Creative, (v) Entrepreneurship and (vi)
received well. The higher the level of separation, it means Computer.



Middle-East J. Sci. Res., 19 (Innovation Challenges in Multidiciplinary Research & Practice): 89-97, 2014

93

Table 2: Result of CFA for measurement model.
Convergent validity

Internal reliability -----------------------------------------------------------------------------------------------------------------------
Construct Item Cronbach alpha Factor loading (>0.5) Composite reliability  (>0.7) Average variance extracted  (>0.5)1 2

Designing DS4 0.943 0.776 0.944 0.679
DS5 0.770
DS6 0.813
DS7 0.839
DS8 0.887
DS10 0.889
DS11 0.897
DS13 0.698

Pattern PDS19 0.861 0.644 0.845 0.579
Drafting PDS20 0.752

PDS22 0.837
PDS24 0.789

Sewing SS33 0.885 0.862 0.886 0.662
SS34 0.853
SS36 0.789
SS37 0.744

Creative CRS50 0.921 0.901 0.919 0.741
CRS52 0.891
CRS53 0.838
CRS54 0.809

Computer CS43 0.952 0.835 0.936 0.785
CS44 0.834
CS47 0.930
CS48 0.940

Entrepreneurship ES61 0.941 0.869 0.952 0.689
ES63 0.872
ES65 0.890
ES66 0.899
ES68 0.885
ES69 0.832
ES76 0.756
ES81 0.710
ES85 0.720

Note:
Composite reliability = (square of the summation of the factor loadings)/{(square of the summation of the factor loadings) + (square of the summation of the1

error variances)}
Composite reliability = (summation of the square of the factor loadings)/{(summation of the square of the factor loadings) + (summation of the error variances)}2

Table 3: Discriminant validity of constructs 
Constructs DS PDS SS CRS ES CS
(1) Designing (DS) 0.679
(2) Pattern Drafting (PDS) 0.462 0.579
(3) Sewing (SS) 0.291 0.563 0.662
(3) Creative (CRS) 0.409 0.490 0.230 0.741
(4) Entrepreneurship (ES) 0.250 0.325 0.109 0.423 0.689
(5) Computer (CS) 0.212 0.325 0.073 0.397 0.397 0.785
Note: Diagonals represent the square root of the average variance extracted, while the other entries represent the squared Correlations Coefficients.

Table 4: Criteria for Index Fit.
Index Author Suggested Value Measurement
CMIN [37] Report if number of samples are more than 100-200 1290.995
CMIN/DF (Degrees of freedom) [38] < 5.0 2.116

[39] < 5.0 
Report if the number of samples > 200

CFI (Comparative of Fit Index [39] > .90 0.939
TLI (Tucker-Lewis Index) [40] > .90

[41], [42] > .90 0.933
RMSEA (the Root Mean Square Error of Approximation) [43] > .08 0.058

[44] > .05
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Fig. 1: Measurement Model for CFaDC

Figure 1 shows the results of the six-factor DISCUSSION
measurement model of skills competency. All fit indices
exceeded the recommended threshold values CFI, IFI, TLI, Early detection of construct validity referred to the
> 0.90, RMSEA < 0.057 and these values are acceptable. item polarity or point measure correlation (PTMEA Corr)
The chi-square goodness-of-fit value obtained was [14]. All 72 skill items have strong positive PTMEA CORR
992.119. Consequently, the revised model is considered as and are sustained. This means that all skill items moved
having passed all the criterion values (TLI, CFI > .90, parallel or in the same direction as other items to measure
RMSEA < .08, Chisq/df< 5) and indicate that the model fit the constructs of skills in a meaningful way. [20] stated
the data. that PTMEA CORR negative value indicates the item is

The inter-factor correlations were r = 0.68, 0.54, 0.64, not moving parallel with other items to measure the
0.51, 0.46, 0.70,  0.69,  0.55,  0.55, 0.48,  0.33,  0.27,  0.65, constructs. To determine the item fit, the MNSQ infit or
0.63  and   0.63,  substantiated  the  hypothesis  that the outfit is referred to as suggested by [14] and [23]. [14]
six  factors  were distinct. The loadings range was suggested for Likert scale data (polytomy), the MNSQ
between  0.71  and  0.93.  Succinctly,  construct validity infit / outfit values for each item should be between 0.6 to
for  skills  competencies  are  supported.  The  result 1.4 logits. The results found that 16 CFaDC items do not
above  was   achieved   after  taking  into  consideration fit with Rasch measurement model and were dropped,
the Modification  Index  (MI). The researchers allowed based on the range proposed by [14]. Items that did not
the residuals for items PDS19 and PDS20, CRS53 and fit the Rasch measurement model gave negative effects on
CRS54,  ES81  and  ES85,   ES43   and   ES44  to correlate the reliability of the instrument.
as  suggested  by  MI.  As   a   final   result,  only CFaDC Meanwhile, the separation index of the statistical skill
33  items fit the model and fulfil the psychometric items are distinguished based on the 9 level of agreement
standard. and at different levels of difficulty. Separation index of the
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persons showed that  respondents  can  be  divided into model in this study was independent of discriminant
6  levels of  ability  to  answer  the   competency  item. validity problems. All 6 subconstructs showed high
The findings are in line with the recommendations of [18], construct validity when the model shows good fit with all
which states that the separation value of persons and the criteria, namely the RMSEA < 0:08 [45], CMIN / df <
items more than 2 is considered good. Meanwhile, [19] 5.0 [39, 38], the CFI, NFI and GFI approached 1 or > 0.9
noted that the separation value of items and persons more [41, 42] that is acceptable to determine the validity of the
than 5 is outstanding. Reliability refers to the extent to constructs.
which the instrument can produce consistent
measurements. The reliability of the items and persons is CONCLUSION
high. The findings are consistent with the findings by
[34]. Reliability index of the items and persons exceeds The findings of Rasch Measurement Model that
0.80 indicating an acceptable index, high and consistent recorded indices of item  reliability,  person  reliability,
as recommended by [14, 15, 30]. Meanwhile, [19] stated item separation and individual  separation  were  high.
that the reliability value of item and individual more than This showed that the CFaDC instrument is reliable and
0.94 is excellent. valid. Therefore, the testing of the instrument’s content

The findings revealed that the skill item is validity and reliability found that out of 72 items,16 misfit
characteristically unidimensional as CFaDC items measure items were found and had to be dropped. The balance 56
only one dimension at a time, as described by [14] and items are fit. Apart from this, item and respondent
[24]. Unexplained variance index explained by the 1 reliability also were given critical attention in order tost

contrast of skill items has 3 skill items with strength that make sure that the built instrument and respondents that
are considered good as suggested by [26]  and  [19]. answer it are consistent. Due to this factor, this
There is no second dimension for measuring the instrument  could  produce a more significant
constructs CFaDC as in the study by [34]. Unexplained measurement.
variance index explained by the 1  contrast of skill item is The Confirmatory factor analysis (CFA) was used tost

good as suggested by [26], where the index should be test the construct validity of CFaDC items. The aim of this
less than 5% and [19] stated that if the value is less than test to determine the convergent validity and the test
15%, it is still acceptable. Rasch dimension explains that found that the factor loading value was greater than 0.70,
the skill item has the variance in the data explained by AVE greater than 0.50 a CR greater than 0.70. Meanwhile,
measures more than 50%, showing moderate dimensions the testing for discriminant validity also found that the
and measurements are accepted as proposed by [19]. [26] AVE was greater than r² (square of correlation between
suggested that if the value exceeds 60%, it shows two  factors)   and   fulfils   the  predetermined  criteria.
excellent dimensional measurement. The analysis using CFA for skill items are fit to the data

The inspections to determine convergent validity based on the fit index. This suggests that the skills
have shown weighting factor for all 6 subconstructs for competence are described by the 6 subconstructs. A total
skill competency are quite high, higher  than  the  0.50, of 33 items have good convergent validity and
AVE higher than 0.50 and CR exceeds more than 0.70, discriminant validity (good internal consistency) and are
which exceeded the value  recommended  by  [31,  33]. acceptable.
This explains that the formed subconstructs measured CfaDC instrument was build to measure the level of
CFaDC competency. The findings are parallel to [31] who FaDC competency among STI trainers in Malaysia, where
felt that if the sample size exceeds 350, then the items this study contributes to the study of the validity of the
require weighting factor of at least 0.5 or more than 0.70 to newly-built instrument. The statistical analysis provides
determine the significance level at 0.05, which determines strong evidence to support the validity and reliability of
the strength of the connection item or indicator or the scale. As such, it can contribute in particular to the
measure of a construct or latent variable in a CFA field of FaDC. With some improvements, this scale can be
analysis. applied in all STI, specifically to observe the level of

Meanwhile, the examination to determine the competency of trainers or prospective graduates. This
discriminant validity also found that the AVE exceeds r² instrument can also be used as a testing tool for inclusion
and  meet the  criteria  set  as  recommended  by  [33]. in FaDC course, to identify the effectiveness of the
This explains that the measured indicators only measure application of the competency in teaching and can be
one construct. The results proved that the measurement used to train new instructors.
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In addition, this study will also help the curriculum 9. Laughlin, J. and R.C. Kean, 1995. Assessment of
experts and teaching instructors in determining the time textiles and clothing academic  program  in  the
required for students to develop or achieve an acceptable United States. Clothing and Textiles Research
CFaDC level in applying these competencies in order to Journal, 13(3): 184-199.
meet the standards and goals. First year students of 10. Wright, B.D. and M. Stone, 1979. Best test design.
educational institution can use skills competency Chicago, IL: Mesa Press. In Gregory, R.J., 2007.
assessment to identify their skill level to plan training Psychological Testing: History, Principles and
programs. Thus, students can be monitored and offered applications (5  ed.). Boston: Pearson International.
appropriate assistance during their study. For final year 11. Wilson, M., 2005. Constructing measures: An items
students who will be graduating, knowledge assessment response modelling approach. Mahwah, NJ:
results can be used by employers to prepare them for their Lawrence Erlbaum Associates.
career in the fashion field. 12. Kline, T.J.B., 2005. Psychologycal testing: A practical
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