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 This study measured validity and reliability of an adapted motivation scale 
used in second language learning. The Integrative and Instrumental 
motivation (IIM) was developed based on two orientations of motivation, 
which were integrative motivation and instrumental motivation. IIM was 
used to identify students’ level of motivation towards learning Chinese 
language as a second language (CLSL) in national school. The study 
presented empirical evidence of validity and reliability using the Rasch 
Model. Pilot study was conducted in a national school which has students 
enrolled for the CLSL class. There were 29 students in this pilot study. Data 
was analyzed using WINSTEPS version 3.72.3. The result showed the 
reliability of the motivation scale is 0.87 based on Cronbach’s alpha. The 
construct validity was determined by PT-measure correlation value (PMC) 
range from 0.71 to 0.86, infit and outfit MNSQ between 0.53 to 1.43 and 
ZSTD range from -1.1 to 1.2. In unidimensional measure, raw variance 
explained was at 66.4% with the unexplanined variance in the first factor was 
at 13.6%. Finally the fit statistics showed that person separation index, 2.79 
was considered good and item separation index, 1.81was in acceptable range 
[6]. Person and item reliability were at 0.89 and 0.77 respectively. The result 
indicated that the new instrument with 15 items-IIM after eliminated unfit 
items was a reliable and valid instrument to measure the motivation in 
learning CLSL in the context of national school. 
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1. INTRODUCTION  

Instruments for research purpose is a measurement device in the form of survey, test, questionnaire, 
etc which is developed, adopted or adapted by researchers to obtain data or responses aligned with research 
objectives. Instruments play an important role in collecting information or data to solve problems that arise or 
describe a phenomenon of society. However, a similar instrument administered in different settings may 
produce varied responses due to variations across geographical areas, culture, belief system, and personal 
factors of the respondents. Therefore, in order to ensure that instruments is useful, measurement instruments 
to be used in research must be valid and reliable [1]. 

Validity refers to the accuracy of an instrument to measure what should be measured. The validity 
of an instrument refers to whether appropriate inferences can be derived from the scores for a specific group 
of people with specific purpose. The usual validity to be considered in a research instrument is content 
validity, construct validity and criterion-related validity. Content validity can be obtained from the experts of 
relevant field [2, 3]. They assess in terms of content by taking into account the location of the study, the 
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samples used in the study as well as the objectives of the study. Construct validity can be obtained in several 
ways such as factor analysis, correlation and item response theory model,which commonly used Rasch 
Measurement Model (RMM) [4, 5]. Criterion-related validity measures the correlation coefficient between 
two measures. In this study, RMM was used to test the construct validity of the motivation scale. 

Reliability of the instrument refers to the extent to which the instrument can measure what should be 
measured consistently. To determine the reliability of instrument, Cronbach’s alpha is the most common used 
by the researchers. However, Rasch model in the interpretation of person reliability actually also equivalent 
to Cronbach’s alpha coefficent [6]. Therefore, in this study, researcher reported the reliability and validity of 
motivation scale using Rasch Model. 

The objective of this study was to examine how RMM was used to determine the validity and 
reliability of the data obtained from motivation scale. The motivation scale developed was initially used in 
the research for measuring student’s motivation towards English as second language in Malaysia context. It 
was adapted in this research to investigate the motivation of students from national schools in Malaysia who 
study Chinese language as second language. In order to obtain the good result of the instrument, researchers 
have listed the following objectives: a) to analyse the validity of instrument based on value of point measure 
correlation value (PMC), infit and outfit mean square (MNSQ), infit and outfit standardised z value (ZSTD), 
unidimensionality and person and item separation index. b) To analyse the reliability of the motivation scale 
(IIM) using Cronbach’s alpha coefficient. 

 
 

2. RESEARCH METHOD  
Researcher conducted the pilot study consisted of 29 students who have enrolled in Chinese 

language as second language (CLSL) class in a national school. The samples answered the questionnaires 
with assistance from their Chinese language teachers. 

 
2.1. Instrument 

 Instrument of motivation was modified by researcher based on the 2 orientation of motivation 
which is integrative motivation and instrumental motivation (IIM) by Syed Mohd Kamil [7]. It consists of 24 
items and divided to 12 items respectively. All items were measured using a five point Likert scale ranging 
from 1=strongly disagree to 5=strongly agree.  

 
2.2. Data Analysis 

In order to determine the reliability and validity of the instruments, researchers have conducted the 
item analysis using WINSTEPS version 3.72.3 based on Item Response Theory using Rasch Measurement 
Model to examine the items in the questionnaire in this study. The adapted instruments for the pilot study 
were computed to determine the Cronbach’s aipha by using IBM SPSS Statistics version 23. The internal 
consisitency results were accepted in most of the social science research if the scales were above 0.70, it 
shown consistently reliable [8]. To identified the data fit the model, PMC, infit and outfit MNSQ and infit 
and outfit ZSTD were being examined and compared sequentially within the range of acceptable fit indices. 

PMC calculates the index of the item discrimination where the item with greater value might be too 
good to other items. The acceptable region for PMC is between 0.28 and 0.86 [9, 10]. Infit and outfit of 
MNSQ and ZSTD are used to identify the relationship between the item difficulty and individual ability 
level. The acceptable region for both infit and outfit MNSQ is between 0.50 and 1.20 [11]. Infit and outfit 
ZSTD will only be accepted within ±2.0 [12, 13]. Only when all these three above mentioned controls meet, 
otherwise the item will be consider as misfit.  

A person separation index of 1.5 or a person reliability coefficient of 0.7 present an acceptable level 
of separation and is considered the minimum required to divide the sample into two distinct strata, while a 
person separation index of 2.0 and a person reliability of 0.8 represent a good level of separation and are 
considered the minimum preferable values. Item separation index and item reliability are interpreted using 
the same criteria [6]. 

 According to Souza et. al [14], Principal Component analysis (PCA) of the residuals used to 
examine unidimensionality. In unidimensional measures, it is expected that the observed variance explained 
by the measures roughly matches the expected variance in the model. The “first contrast” is the component 
that explains the largest possible amount of variance in the residuals. If the unexplained variance found in the 
first contrast is up to 2.0 Eigenvalue, the biggest possible secondary dimension has the strength of less than 2 
items. Raw variance explained by measures minimum acceptable value is 40%, where as unexplained 
variance in the first factor should be not more than 15% [15, 16]. 
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3. RESULTS AND DISCUSSION 
Table 1 presented the result of Cronbach’s alpha using IBM SPSS Statistics version 23. Cronbach’s 

alpha is used to measure the reliability of a set of scale. The values of reliability coefficient range from 0 to 
1.0. The recommended minimum α coefficient between 0.5 and 0.8. The 15 items - IIM scale showed the 
reliability coefficient α = 0.87 is acceptable. Based on this value it is indicated the instrument have high 
reliability [17]. 
 

Table 1: Reliability Statistics on 15 items-IIM 

Cronbach's Alpha 
Cronbach's Alpha Based on 

Standardized Items 
N of Items 

.872 .880 15 

 
 

3.1 Rasch Measurement Model(RMM) Item Analysis on Integrative Motivation and Instrumental 
Motivation (IIM) 

Table 2 shows the item fit analysis for 24 item IIM. Any item which do not in the range of PMC 
(0.28<x<0.86) , infit or outfit MNSQ (0.5<x<1.5) or ZSTD (>±2), researcher eliminate the unfit items from 
the 24 items –IIM. The evaluation of “fit” items to the Rasch Model assured the quality of a measurement 
instrument [18]. 

 
 

Table 2. Item measure analysis for 24 items –IIM 
ITEM INFIT OUTFIT PT-MEASURE 

 MNSQ ZSTD MNSQ ZSTD CORR. EXP. 
23 
18 
5 

17 
20 
15 
2 
9 

12 
13 
19 
21 
10 
16 
8 

22 
11 
14 
1 
4 
6 
3 
7 

24 

1.17 
1.56 
1.48 
1.29 
1.26 
1.19 
1.18 
1.10 
1.11 
1.11 
1.09 
1.07 
1.05 
1.03 
0.96 
0.88 
0.73 
0.77 
0.72 
0.72 
0.68 
0.58 
0.58 
0.56 

0.7 
1.9 
1.7 
1.1 
1.0 
0.8 
0.8 
0.5 
0.5 
0.5 
0.4 
0.3 
0.3 
0.2 
-0.1 
-0.3 
-1.0 
-0.9 
-1.1 
-1.1 
-1.2 
-1.8 
-1.8 
-1.9 

1.65 
1.45 
1.35 
1.19 
1.10 
1.11 
1.04 
1.11 
1.05 
1.05 
1.02 
0.97 
0.94 
1.01 
0.83 
0.80 
0.77 
0.68 
0.76 
0.76 
0.63 
0.63 
0.63 
0.60 

2.0 
1.4 
1.1 
0.7 
0.4 
0.4 
0.2 
0.5 
0.3 
0.3 
0.2 
0.0 
-0.1 
0.1 
-0.4 
-0.4 
-0.6 
-1.0 
-0.6 
-0.6 
-1.0 
-1.2 
-1.2 
-1.5 

0.46 
0.54 
0.55 
0.63 
0.71 
0.42 
0.67 
0.68 
0.60 
0.60 
0.69 
0.75 
0.58 
0.59 
0.58 
0.63 
0.65 
0.76 
0.68 
0.68 
0.70 
0.71 
0.71 
0.70 

0.67 
0.66 
0.66 
0.66 
0.64 
0.62 
0.66 
0.65 
0.61 
0.61 
0.65 
0.66 
0.63 
0.62 
0.61 
0.56 
0.61 
0.64 
0.61 
0.61 
0.58 
0.64 
0.64 
0.66 

Mean 
S.D. 

0.99 
0.27 

0.0 
1.1 

0.96 
0.27 

0.0 
0.8 

  

 
 
According to Boone [19], it is best to remove the item or replaced with new item if an item was 

found clearly unfit. Table 3 provides a summary of the result after the elimination of the unfit items. There 
were remain 15 items fall in the acceptable range with PMC from 0.71 to 0.86, the infit and outfit of MNSQ 
were between 0.53 to 1.43 and ZSTD ranged from -1.1 to 1.2.  
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Table. Item measure analysis for 15 items-IIM 
ITEM INFIT OUTFIT PT-MEASURE 

 MNSQ ZSTD MNSQ ZSTD CORR. EXP. 
20 
12 
13 
14 
3 
7 
2 
19 
24 
21 
11 
1 
4 
22 
6 

1.43 
1.29 
1.29 
1.15 
1.06 
1.06 
1.03 
1.02 
0.94 
0.93 
0.90 
0.72 
0.72 
0.70 
0.53 

1.2 
0.8 
0.8 
0.5 
0.3 
0.3 
0.2 
0.2 
0.0 
-0.1 
-0.1 
-0.5 
-0.5 
-0.6 
-1.1 

1.31 
1.18 
1.18 
1.20 
1.03 
1.03 
1.00 
0.98 
1.01 
0.90 
0.66 
0.52 
0.52 
0.66 
0.54 

0.9 
0.5 
0.5 
0.6 
0.2 
0.2 
0.1 
0.1 
0.2 
-0.2 
-0.5 
-0.8 
-0.8 
-0.3 
-0.7 

0.80 
0.71 
0.71 
0.78 
0.77 
0.77 
0.84 
0.81 
0.86 
0.86 
0.76 
0.76 
0.76 
0.73 
0.77 

0.79 
0.74 
0.74 
0.80 
0.78 
0.78 
0.85 
0.81 
0.80 
0.83 
0.72 
0.70 
0.70 
0.67 
0.70 

Mean 
S.D. 

0.98 
0.24 

0.1 
0.6 

0.92 
0.26 

0.0 
0.5 

  

 
 
Table 4 shows the PCA analysis of the residuals in Rasch showed the raw variance explained by 

measures was at 66.4% , with the unexplained variance in the first factor was at 13.6%. The results were 
fulfilled the requirement of a satisfactory dimensionality which showed more than 40% in raw variance 
explained by measures and less than 15% in unexplained variance in 1st contrast [20]. Thus, the 
dimensionality test demonstrated that the 15 items IIM was unidimensional and it was a good instrument in 
terms of its construct validity.  

 
 

Table 4. Standard residual variance ( in Eigenvalue units) for 15 items-IIM 
 Empirical Modeled 

Total raw variance in observations      = 
Raw variance explained by measures  = 
Raw variance explained by persons    = 
Raw variance explained by items        = 
Raw unexplained variance (total)       = 
Unexplained variance in 1st contrast  = 

Unexplained variance in 2nd contrast  = 
Unexplained variance in 3rd contrast  = 
Unexplained variance in 4th contrast  = 
Unexplained variance in 5th contrast  = 

44.6 
29.6 
18.0 
11.6 
15.0 
6.1 
2.3 
1.7 
1.6 
1.2 

100.0% 
66.4% 
40.3% 
26.0% 
33.6% 
13.6% 
5.1% 
3.9% 
3.5% 
2.7% 

 
 
 
 

100.0% 
40.5% 
15.0% 
11.5% 
10.4% 
8.1% 

100.0% 
66.7% 
40.5% 
26.2% 

 
 
Table 5 shows the fit statistics that the person separation index, 2.79 (good) and item separation 

index, 1.81 (acceptable) and person reliability and item reliability were at 0.89 and 0.77 respectively. The 
finding was in lined with recommendations by Linarce [6] and supported by the researches [21,22]. This 
results indicated that the new instrument, 15 item-IIM was a reliable and valid instrument to measure the 
motivation in the context of national school students.  

 
 

Table 5. Fit statistics for 15 items-IIM 
 Separation Reliability 

Person 
Item 

2.79 
1.81 

0.89 
0.77 

 
 
The outcome showed that the new instrument of IIM suitable used to measure the motivation of 

students learning CLSL in national school. There are other analyses such as factor analysis; item-total 
correlations and item discrimination power are calculated to analyze the validity of scale [23]. However, 
Rasch Models is widely used by researchers because the model is able to define the constructs of valid items 
and provide a clear definition of the measurable constructs that are consistent with theoretical  
expectations [24]. 
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4. CONCLUSION 
This study aimed to examine the validity and reliability of the motivation scale, IIM using Rasch 

Model. The findings of the result indicated that the objectives of the study were fulfilled. Drawing from the 
current study, it is suggested that to assure the validity and reliability of the research instrument, Rasch model 
analysis is highly recommended. In conclusion, the analysis proven the appropriateness of the IIM instrument 
for the measurement of students’ motivation toward CLSL in national schools in Malaysia. 
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