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| Short Research Article

Abstract

Aims: To assess the validity and reliability of a measurement hiadstructural equation modelir
(SEM).

Study Design: Short research article.

Place and Duration of Study: UiTM Kota Bharu Campus and International Islamic Ursity Malaysia
Kuantan Campus, between September and October 2014.

M ethodology: A survey methodology using simple random sampling wasedaout, covering the 22D
students. A structured questionnaire was then distribité®0 students. Then, the confirmatory fagtor
analysis in structural equation modeling was employed ssess the validity and reliability of |a
measurement model.
Results: The results implied that the validity and reliability the measurement model achieved the
required level.
Conclusion: Based on this study, it revealed that all the fitriedexes achieved the level of acceptarce.
The validity and reliability of the measurement modabwchieved. The measurement model is valid|and
reliable. It can be assembled into the structural mimidurther analysis.
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1 Introduction

Structural Equation Modeling (SEM) is a comprehensivessigdl approach to testing hypothesis about
relations among observed and latent variables [1].

Structural Equation Modeling (SEM) is a confirmatorgthrod giving a comprehensive means for assessing
and modifying the measurement models as well as a structodgl. The method has the ability to assess
the unidimensionality, validity and reliability of a measment model [2].

This paper applies entrepreneurial intention as a reseabjics to be test for assessing the validity and
reliability of a measurement model. In particular, thipgrahas four variables namely Attitude Toward
Behavior (ATB), Subjective Norm (SN), Perceived Bebsaai Control (PBC) and Entrepreneurial

Intention (EI).

2 M ethodology

The target population was the university students froiMUKota Bharu Campus and International Islamic
University Malaysia Kuantan Campus. A total of 220 student® weyolved in this study. When there is
five or less latent construct and each latent constrastmore than three measuring items, the minimum
sample required is 100 samples [3]. This study used prigmmces of data since the data or information for
this study originally collected through gquestionnaire.

The data was analyzed by Structural Equation ModelirgM)Susing AMOS 21.0 software. SEM is a
multivariate technique, which estimates a series of-iglated dependence relationships simultaneously.
The hypothesized model can be tested statistically simaltaneous analysis of the entire system of
variables to determine the extent to which it is cdestswith the data.

There is several Fitness Indexes in SEM that refieut fit is the model to the data. It is recommended that
the use of at least one fithess index from each categoryodélnfit [4]. The information concerning the
model fit category, their level of acceptance and literaare presented in Table 1.

Table 1. Fitnessindexes

Name of Name of Index name Level of Literature
category index acceptance
Absolute Fit Chisq Discrepancy chi square P >0.05 [5]
RMSEA Root Mean Square of Ern <0.0¢ [6]
Approximation
GFI Goodness of Fit Inde > 0.9( [7
Incremental Fit AGFI Adjusted Goodness of Fit >0.90 [8]
CFI Comparative Fit Index >0.90 [9]
TLI TuckerLewis Inde; > 0.9C [10]
NFI Normed Fit Index >0.90 [11]
Parsimonious F  Chisg/di Chi Square/Degree dreedon <5.C [12]

Validity is the ability of instrument to measure whasitpposed to be measured for a construct [2]. The
validity of measurement model is assessed based on thieeregnts stated in Table 2. There are three types
of validity required for each measurement model:
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Table 2. Validity

Validity Requirements

Convergenvalidity The convergent validity is achieved whenitems in a measurement mot
are statistically significant. This validity could albe verified through
Average Variance Extracted (AVE). The value of AVE dHde greater or
equal to 0.5 in order to achieve this validity.

Construct validity The construct validity is achieved whHenEitness Indexes achieve the level
of acceptance. (Refer to Table 1).
Discriminant validity The discriminant validity is achexlwhen the measurement model is free

from redundant items. Another requirement for discriminahditais the
correlation between each pair of latent exogenous cohstraald be less
than 0.85. Other than that, the square root of AVE ferctinstruct should be
higher than the correlation between the respective consfcts

Reliability is the extent of how reliable is the sadasurement model in measuring the intended latent
constructs [2]. The reliability of measurement model asessed based on the criteria stated in Table 3.
There are three criteria for the assessment of rétiafil a measurement model:

Table 3. Reliability

Reliability Criteria

Internalreliability Internal reliability is achieved when the Cronbach’s Alphaigas 0.6 ol
higher

Constructreliability The measure of reliability and internal consisteof the measured variabl

representing a latent construct. In order to achievedhstiuct reliability, a
value of CR> 0.6 is required.
Average variance Average Variance Extracted (AVE) is the average percerghgariation
Extracted explained by the items in a construct. An A¥B.5 is required.

The formula to calculate the value of Construct Religh{l@R) and Average Variance Extracted (AVE) are
shown in the Table 4 below.

Table 4. Formula

Formula Notes
CR (Zx)2/ [(Zx)2 + 1 - k?)] K = factor loading of every iter
n = number of itmes in a model

AVE X«?/n

3 Results and Discussion

3.1 Descriptive analysis

Table 5 shows that the frequency for gender. Out of 220 respotitenat are 49 male and 171 female.

Table 5. Gender
Gender Frequency Per centage (%)
Male 49 22.:
Female 171 7.7
Total 22C 10C
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Table 6. Program

Program Frequency Per centage (%)
Statistic 108 49.1

Bio Medic 112 50.9

Total 22C 10C

Table 6 shows that the program enrolled by the respondents. aieef®8 respondents from the statistic
field and 112 respondents from the bio medic field. So tlastate 220 respondents.

3.2 Confirmatory Factor Analysis (CFA): M easur ement model

Confirmatory Factor Analysis (CFA) is a special formfadtor analysis. It is employed to test whether the
measure of a construct are consistent with the researahaterstanding of the nature of that construct.
Fig. 1 shows that the measurement model combining altroahs
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Fig. 1. Measurement model
Source; ATB: Attitude Toward Behavior, SN: Subjechiorm, PBC: Perceived Behavioral Control,
El: Entrepreneurial Intention

Fig. 1 shows that the result of measurement model afterngitiné confirmatory factor analysis. The items
that have factor loading below 0.60 should be deletéis Measurement model need to be re-specify
because the value of Fitness Indexes does not achisvedduired level.



Ahmad et al.; BJMCS, 15(3): 1-8, 2016; Article niVECS.25183

(=< ~
7
79
&2 ] e AE=—e)
89

@

@

@

D—{= | T2 —

@k ’ -

cEaY | Lz

= SE—@
\F

Dol {rl—@

g
Ede ¢ g

Fig. 2. Last measurement model
Source; ATB: Attitude Toward Behavior, SN: Subjechiorm, PBC: Perceived Behavioral Control,
El: Entrepreneurial Intention

Fig. 2 shows that the last measurement model aftetadkthe item with low factor loading below 0.6. ltem
B5, C4,C5,D4 are deleted due to low factor loading. Itenskigleted because the item is redundant. Item
D3 and D5 and item F3 and F4 are redundant so theretdoetse“free parameter estimate”.

There is several Fitness Indexes that reflect how fihésmodel to the data at hand. All value of fitness

indexes for the model have achieved the level of accept@heesummary of fitness indexes for the model
are assessed in Table 7.

Table 7. Summary for fitnessindexes

Name of category Name of index Index value Comments

Absolutefit RMSEA 0.051 Achieved the required lev
GFI 0.904 Achieved the required level

Incremental fit CFI 0.974 Achieved the required level
TLI 0.97( Achieved the required lev

Parsimonious fit Chisq/df 1.565 Achieved the required level

Table 8 shows that the summary of confirmatory facoalysis (CFA) for all constructs in the last
measurement model.

From Table 8, the value of factor loading for allmtere greater than 0.6. Other than that, the value of
Cronbach Alpha for all constructs are greater than 0.60.
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Table 8. Summary for all constructs

Construct Item Factor loading Cronbach alpha CR AVE
Attitude Toward B1 0.8t 0.88¢ 0.88i 0.66¢
Behavior (ATB) B2 0.89

B3 0.8¢

B4 0.65
Subjective Norm (SN) C1 0.76 0.771 0.778 0.538

C2 0.7¢

C3 0.74
Perceived Behavioral D1 0.87 0.870 0.862 0.617
Control (PBC) D2 0.92

D3 0.71

D5 0.60
Entrepreneuria F1 0.84 0.94¢ 0.94¢ 0.80(
Intention (EI) F2 0.87

F3 0.88

F4 0.8¢

F5 0.89

F6 0.87

F8 0.70

F9 0.74

3.3 Validity and reliability
The results for validity assessment of measuremedehave presented in the Table 9 below.

Table 9. Validity result

Validity
Convergenvalidity

Results

All items in a measurement model are statisticallyigant. Other than tha
the value of AVE for all construct is greater than 0@ Convergent
Validity was achieved the required level.

From the last measurement model, all fitness indexesthreee¢quired leve
The construct validity was achieved the required level.

From the last measurement model, ¢édemdant items are constrained as
“free parameter”, also the correlation between all taots are lower than
0.85.

Source; AVE: Average Variance Extracted

Constructvalidity

Discriminant validity

Table 10 shows that the diagonal values in bold are the scqp@refrAVE for the construct while other
values are the correlation between the respective cotsstiitte discriminant validity is achieved when the
diagonal value in bold is higher than the values in its rowcahdmn. From Table 10, all the diagonal value
in bold is higher than the values in its row and column, thexdfee discriminant validity was achieved.

Table 10. Discriminant validity

Construct ATB SN PBC El
ATB 0.82

SN 0.63 0.73

PBC 0.32 0.44 0.79

El 0.82 0.55 0.47 0.89

Source; ATB: Attitude Toward Behavior, SN: Subjectiorm, PBC: Perceived Behavioral Control,
El: Entrepreneurial Intention
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The results for reliability assessment of measurem@akel are presented in the Table 11 below.

Table 11. Reliability result

Reliability Criteria

Internal reliability The value of Cronbach Alpha is gegahan 0.60. The internal reliability
was achieved the required level. (Refer Table 8)

Construct reliability The value of CR for all construats greater than 0.60. The composite

reliability was achieved the required level.
(Refer Table 8)
Average variance The value of AVE for all constructs are greater tb&s0. The required
extracted level was achieved. (Refer Table 8)
Source; AVE: Average Variance Extracted, CR: Contpdeliability

4 Conclusion

The main purpose of this study is to assess the validity eliability of a measurement model using
structural equation modeling. We can conclude that thesumement model has achieved their validity and
reliability. The Convergent Validity was achieved throdlgé value of AVE which is higher than 0.50 [13].
Since that the value of Fitness Indexes for measuremede! achieved the level of acceptance, therefore
the Construct Validity achieved the required level. Theetation between all constructs should be lower
than 0.85. Here, the discriminant validity was satisttealrequired level since that the correlation between
all constructs in the measurement model are less th&n OtBer than that, the discriminant validity also
achieved when the diagonal values in bold which are the esqoat of AVE for the construct are higher
than the values of correlation between the respectivercots

The value of Cronbach Alpha for all construct in the measeré model are greater than 0.6 [14].
Therefore, the Internal Reliability was achieved thguired level. The Composite Reliability was achieved
through the value of CR greater than 0.6 [13]. Lastly, theage Variance Extracted should be greater than
0.5 in order to meet the required level. The value oEAWr this measurement model are higher than 0.5.
The last measurement model is valid and reliable. figiasurement model can be assembled into structural
model for further analysis.
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