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ABSTRACT
The purpose of the study is to examine the instrument content validity and it’s construct validity
of the mathematics self-efficacy scale based on valid dimensions. This research is part of the
research on the effect of the number of scale categories on the accuracy of the prediction validity
of the mathematics self-efficacy scale. The research instrument is a Likert scale questionnaire
with five answer categories. Analysis of content validity using coefficient V by Aiken while
construct validity uses the Confirmatory Factor Analysis method with the help of the LISREL
8.72 program. The results showed that (1) 28 of 40 items of the instrument content validity is
valid in three dimensions : level, strength, and generality. (2) While 22 items out of 28 items of
the instrument construct validity is proven valid as well. In conclusion, the mathematics self-
efficacy scale instrument has been empirically tested valid for its content and construct validity.
Key Words: mathematics self-efficacy scale, content validity, construct validity, self-efficacy.

INTRODUCTION

So far, mathematic learning process
at school has a purpose to increase the
understanding of mathematical concept
(Purnama, Wijaya, Dewi, & Zulfah, 2020).
However, mathematic learning achievement
is not influenced by the cognitive aspect only
but also influenced by the other aspects, one
of them is the affective aspect. The affective
aspect is giving a contribution and a success
in Mathematic learning (Alam, 2018).
Beside of that, mathematic learning result of
students who have positive behavior toward
mathematic subject is higher than who have
negative behavior toward mathematic
subject (Hartati, 2013). It means, the
behavior towards a subject, especially
mathematic subject is being the important
attention to increase learning result.

One of the affective factor that
affects the behavior to mathematic learning
result is: mathematical self-efficacy (Guven
& Cabakcor, 2013). Self-efficacy is a value
or individual subjective perception to the

belief of self ability in organizing and
deciding a needed behavior to reach a
wanted performance (Bandura, 1986). There
are 4 sources of self-efficacy, which are:
Enactive Mastery Experience, Vicarious
Experience, Verbal Persuasion, and
Physiological and  Affective  States
(Bandura, 1997).

Self-efficacy is a belief that someone
can control a situation and give an
appropriate result as what the want is
(Santrock, 2007). A student who has low
self-efficacy might do not want to try
anymore to do a mathematic assignment
because he / she feels unconfident that
learning can help him / her to do an easy to
difficult question. Whereas, in mathematic,
there is a pre-condition material for students
to be able to follow the next material.
Mathematic is a knowledge about the
organized structure from an undefined
element to the defined element, to axiom or
postulate then to proposition or theorem
(Russeffendi, in Kusrini, et al. 2014). While,
student who has high self-efficacy believes
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that he / she can do the assignments.
Therefore, in academic purpose, students
who have high self-efficacy academic
believe that they can do the academic
assignment. For example, mathematical self-
efficacy means that students believe they can
success in Mathematic subject and can do
the mathematic assignment even though it is
difficult.

Mathematic self-efficacy is a belief
or individual perception that relate to the
ability in mathematic. The previous
researches state that self-efficacy has a
correlation with learning result
(Firdaningsih, 2016; Ghufron & Suminta,
2013) and affects to the cognitive learning
result (Rosyida, Utaya, & Budijanto, 2016).

The reality in the field is, there are
still  many students who have low
mathematical self-efficacy (Arifin & Asdar,
2015). It can be known from the students’
negative action, opinion, and behavior
towards mathematic subject (Sunaryo,
2017). When students face a daily
assessment, then students who have high
mathematic self-efficacy should success in
answering mathematic question so that the
mathematic learning result is high.

Self-efficacy can be a predictor of
students learning success, as the result of
research (Andrew, 1998; Chao, Mclnerney,
& Bai, 2019). A predictor means that with
seeing the student’s self-efficacy score, it
can predict students’ success in learning a
certain subjects. In order to the predictor
score can be the measuring instrument of
self-efficacy, then it needs to be made an
measuring instrument that the validity is
tested that known as predictive validity.

The meaning of instrument is
mathematic self-efficacy scale. This scale
should be really can to predict students’
success when answering the test in the daily
assessment.

The scale is a set of questions that
arranged to reveal a certain attributes
through a respond towards the attribute
question (Azwar, 2018). While Naga (2013)
said that the scale is a rule of numbering to
the attribute. A used number is a real number

that has several characteristics. The scale has
a scale level, which are: First, the nominal
scale that only has one information which is
a difference. Second, the ordinal scale that
gives information about a difference and
level. Third, the interval scale that has
information about three things, which are;
differentiate, level, and a same distance.
Fourth, the ratio scale that has most
informations, which are; differentiate, level,
a same distance, and has an absolute zero.

The mathematic self-efficacy made
should has predictive validity. Azwar
(2018a) explained about the predictive
validity, which is: if a test that is arranged to
predicts the performance in the future, then
the test should has a predictive function that
validated by a relevant score criteria.

An instrument can called as has a
quality if it fulfils a valid criteria (Istigamah,
2019). The mathematic self-efficacy scale
instrument that used should has some
conditions, which are valid and reliable
(Mardapi, 2012). A test validity should be
determined to know the quality of the test in
the relation with measure a thing that should
be measured. According to Naga (2013), a
measurement validity is a compatibility
between the measurement and measuring
target which is with what the thing that want
to be measured is. The definition of validity
is always be related with an empirical
research and the proof depends on the type
of validity that is used. Therefore, the
validity can be used in checking directly how
far a test tool is working.

Azwar (2018a) explained that
content validity is a validity that estimated
through feasibility test or the relevance of
content test with the measuring purpose and
rationally analyzed by a competent panel
(expert judgment). The indicator of an
instrument called as valid if there is no other
revise by the expert (Yusup, 2018). Because
content validity uses some experts in a
certain field, so the assessment is subjective.
Nevertheless, the assessment agreement
from the experts still can be estimated
empirically.
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Allen & Yen in Azwar (2018a)
explained that construct validity is a validity
that shows how far the test result can reveal
a theoretical construct trait that wants to be
measured. The construct validity proves is a
measurement result that obtained through
the test items highly correlated with the
theoretical construct. Is the obtained score
support the theoretical concept that is
wanted by the first measurement purpose.

Based on that, the test empirically
that relates with the mathematic self-efficacy
scale construct validity is important to be
done. This has a purpose to know is the
quality of the measurement tool has
appropriate with the theoretical construct
(Widodo, 2006).

Remembering about how important
the benefit of self-efficacy scale instrument
is so that can be predict mathematic learning
result so this instrument has done a test.
There is also the test that performed is test
empirically the mathematical self-efficacy
scale instrument, based on the content and
construct validity.

RESEARCH METHOD

The research method is quantitative.
The training instrument test sample is taken
from two high schools (MAN) class XI IPA,
each of it is at Jakarta and Bekasi. The
amount of sample is 202 students, which are
68 boys and 134 girls. The mathematic self-
efficacy scale instrument is developed based
on self-efficacy dimension (Bandura, 1997),
which are: (1) Level, (2) Strength, and (3)
Generality. Each dimensions are divided
into several indicators as in Table 1.

Table 1. Dimension and Indicator of Mathematic
Self-Efficacy
Dimension
1. Level

Indicator

1.1. The ability to finish
assignments

1.2. The time in finishing an

assignments

2.1. Self-assessment to the
ability

2.2. Others-assessment to the
ability

2. Strength

66

2.3. The Focus in Finishing an
Assignments
3.1. Mastery of a Certain
Assignment
3.2. The Ability of Finishing
Assignment in a Certain
Condition

Then, the mathematic self-efficacy
scale is made using Likert scale with five
answer categories, which are Very
Inappropriate (Sangat Tidak Sesuai — STS),
Inappropriate (Tidak Sesuai — TS), Between
Appropriate and Not (Antara Sesuai dan
Tidak — N), Appropriate (Sesuai — S), and
Very Appropriate (Sangat Sesuai — SS).
According to Azwar (2016), ideally, a scale
of Likert’s model attitude should consist of
favorable statement and unfavorable
statement which are relatively balanced.

The number of self-efficacy
statement item for the statement is 40 items.
This is appropriate with the statement (Alwi,
2012), that it is recommended to doubling
the number of item that will be used as the
research instrument. The highest score for
the mathematic self-efficacy scale uses
Likert’s Scale five answer categories is 5 X
40 = 200 and the lowest score is 1 x 40 = 40.
The mathematic  self-efficacy scale
instrument which will used in this research
are as much 20 items.

3. Generality

The content validity

The content validity test in this
research uses three experts, which are
Psychology, Assessment, and Instrument
Development expert. The content validity
item is proved with using Aiken’s index
validity (V Aiken). The coefficient of
Aiken’s validity has a range between -1 until
1. The higher V Aiken coefficient, the better
the statement item (Naga, 2013). The V
Aiken validity coefficient (Aiken, 1985) is
gained with applying the formula:

_ X(ri=lp)
" [n(c-D] @

Description:

r =the number that is given by the evaluator
lo = the number of the lowest validity score
¢ = the number of the highest validity score
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n = the number of expert & practitioner who
are doing the scoring
i =integers from 1, 2, 3 until n

The construct validity

The construct validity observes a
construct  attribute in a measuring
instrument. According to Mardapi (2012),
the construct validity refers to how far the
test measures the concept from a theory,
which is what the thing that be a base in test
arrangement is. The construct validity
estimation is not stated in coefficient form.
The approach that is widely used in the
construct validity test is multitrait-
multimethod approach and factor analysis
approach (Azwar, 2018a).

In this research, the construct
validity is tested with using factor analysis
approach, which is Confirmatory Factor
Analysis (CFA). The data is analyzed using
LISREL 8.72 program. LISREL is the most
informative program in presenting the
statistic results until the good and the bad in
the research model can easily known
(Ghozali & Fuad, 2014).

The research method can be said as
good if having a good fit model. A fit model
is the accuracy of assessing a research
method. The indicator for assessing the fit
model, inter alia are: Chi-Square and
probability (p > 0,05); Goodness of Fit
Indices (GFI > 0,9); Adjusted Goodness of
Fit Index (AGFI) > 0,9; Root Mean Square
Error of Approximation (RMSEA < 0,05)
means the fit model (Ghozali & Fuad, 2014).
If the score of RMSEA is around 0,08, it
means the model has the reasonable
estimated error, while RMSEA is around
between 0,08 until 0,1, it means the model
has enough fit, and if RMSEA is bigger than
0,1, it means the model is very bad
(MacCallum at al. in Ghozali & Fuad, 2014).

If the chi-square result is not
significance (p > 0.05), then the hypothesis
is nil “not rejected” (Febriana, 2015). It
means the unidimensionality can be
accepted if the item or the instrument sub test
is only measuring one factor. While. If the
Chi-Square score is significance (p < 0.05),

it means that the item is measuring more than
one factor or character multidimensional.
Then, the measurement model is needed to
be modified. Beside of that, the factor load is
significance if (t > 1,96) and positive.

RESULTS AND DISCUSSION
The Content Validity

The V Aiken coefficient from the
mathematic self-efficacy scale with five
answer categories and the number of 40
statement items is 0,67 with the probability
0,009. It refers to the criteria of V Aiken
coefficient minimum score in the number of
five categories and the number of 25
statement items (Aiken, 1985). The more
experts who study the instrument, then the
better of the instrument quality in the content
validity aspect (Bashooir & Supahar, 2018).
The average score of V Aiken coefficient is
obtained in the result as this:

Table 2. The Average Score of V Aiken’s
Mathematic Self-Efficacy Scale

Mathematic Self-Efficacy Indicator The Average of

V Aiken
The Ability to Finish the Assignment 0,85
The Time in Finishing the 0,75
Assignment 0,60
Self-Assessment to the Ability 0,63
Others-Assessment to the Ability 0,75
The Focus in Finishing the 0,68
Assignment 0,68

The Mastery of a Certain Assignment
The Ability to Finish the Assignment
in a Certain Condition

In the indicator of the ability to finish
the assignment (KD), the average of V
Aiken coefficient is high, which is 0,85.
Nevertheless, from seven statement items
(item 1%, 29, 4t 5t 6t 315t and 39™), there
is one item fall, which the item number 39.
The 39" item read Saya belajar sebelum
ulangan matematika (I learn before
mathematic test). The average of V Aiken
coefficient in the indicator of time of
finishing the assignment (waktu
penyelesaian tugas — WT) is 0,75. Consist of
5 statement items, which are the item 3"
11, 23 29t and 38™. Those five items is
called valid. The self-assessment to the
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ability indicator (penilaian diri terhadap
kemampuan — PD) consist of six item
statements. From the six items, there are
only two that called vaid, which are; the item
number 7, read | believe that | can do the
mathematics question with my own way
(saya yakin dapat mengerjakan soal
matematika dengan cara saya sendiri), and
the item number 25, which is: | have a
problem to do the entire mathematics
assignment  (saya memiliki  kendala
mengerjakan seluruh tugas matematika). So,
the average is very little, which is 0,60 as
what is seen in the table 2.

The indicator of others-assessment to
the ability (penilaian orang lain terhadap
kemmpuan — PO) has the V Aiken
coefficient average at 0,63. From six
statement items (item 15%, 19" 20", 21%,
22" and 34™M), the three item that is not valid
are the 15™, 20" and 34" items. The 34"
item read as My friends are mocking me
when | do wrong in the assignment so that
makes me lazy to learn (teman-teman
mengejek ketika saya salah mengerjakan
tugas sehingga membuat saya malas
belajar). Then, the indicator of the focus in
finishing the assignment (fokus dalam
menyelesaikan tugas — FT) has V Aiken
coefficient average at 0,75. From the five
statement items (item 12, 171 24" 35%
and 40™) are all valid. While the indicator of
the mastery of a certain assignment
(penguasaan tugas tertentu — PT) has V
Aiken average at 0,68. The item is item 13",
14, 27" 28M and 32", The 27" item that is
not valid, read as | am lazy to do a difficult
guestions (saya malas mengerjakan soal-
soal yang sulit). The last indicator is the
ability to finish the assignment in a certain
condition (kemampuan menyelesaikan tugas
dalam kondisi tertentu — KT) has V Aiken
coefficient average at 0,68. From six items
(item 16%, 18" 26 30 33 and 37"
there are two items that is not valid which are
the 26™ and 30" item. The 30" item read as
a good mood affects me to finish the
mathematics assignment on time (suasana
hati yang menyenangkan mempengaruhi
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saya menyelesaikan tugas matematika tepat
waktu). The full result is as in the table 3.

Table 3. The Result of Content Validity Test

No Expert  Expert Expert V Aiken
Item 1 2 3 Coefficient
1 5 5 5 1,00
2 5 5 4 0,92
3 4 4 4 1,00
4 5 5 5 1,00
5 5 5 3 0,83
6 4 5 4 0,83
7 5 5 4 0,92
8 2 3 2 0,33
9 2 4 3 0,50
10 2 4 2 0,42
11 4 5 4 0,83
12 4 5 4 0,83
No Expert  Expert Expert V Aiken
Item 1 2 3 Coefficient
13 4 3 4 0,67
14 2 5 4 0,67
15 4 4 2 0,58
16 4 4 4 0,75
17 4 4 4 0,75
18 4 4 4 0,75
19 4 3 4 0,67
20 4 3 2 0,50
21 4 4 4 0,75
22 4 4 4 0,75
23 4 4 4 0,75
24 4 4 4 0,75
25 5 4 4 0,83
26 3 3 4 0,58
27 4 4 2 0,58
28 4 4 4 0,75
29 2 4 4 0,75
30 2 3 4 0,50
31 4 5 3 0,75
32 4 4 4 0,75
33 4 4 4 0,75
34 4 3 2 0,50
35 4 4 4 0,75
36 2 4 4 0,58
37 4 4 4 0,75
38 2 3 3 0,42
39 2 5 3 0,58
40 4 3 4 0,67

Based on the table 3, from 40
statement items, there are 12 statement items
that is not appropriate to the V Aiken
coefficient criteria > 0,67 so that is called as
invalid. Those statement item is not opted-in
in the construct validity.

The Construct Validity

The test of construct validity is done
with sorting and grouping appropriate to the
indicator. The construct validity test uses
Confirmatory Factor Analysis (CFA) with
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the help of LISREL 8.72 program. The result
as seen in the Picture 1, that concluded in
Table 4 below.

Table 4. The Result of Construct Validity Test
Indicator  Item Load Error Construct
ing Varians  Reliability

factor

KD KD1 1,00 0,22 0,37

KD2 0,77 0,38 0,17

KD3 0,93 0,39 0,23

KD4 0,86 0,35 0,22

KD5 0,94 0,29 0,29

Indicator  Item Load Error Construct
ing Varians  Reliability
factor

KD6 1,05 0,54 0,21
WT WT1 1,00 0,63 0,09
WT2 1,37 0,65 0,15
WT3 0,93 0,61 0,08
WT 4 1,33 0,48 0,18
PD PD1 1,00 0,62 0,07
PD2 1,30 0,52 0,14
PO PO1 1,00 0,49 0,31
PO2 1,33 0,40 0,50
PO3 0,65 0,87 0,10
FT FT1 1,00 0,40 0,45
FT2 0,24 0,70 0,03
FT3 0,42 0,63 0,08
FT4 0,46 0,48 0,13
FT5 0,73 0,53 0,25
PT PT1 1,00 0,82 0,21
PT2 0,95 0,55 0,27
PT3 1,03 0,40 0,37
PT4 0,81 0,68 0,18
KT KT1 1,00 0,46 0,41
KT2 0,72 0,83 0,17
KT3 -0,22 0,95 0,02
KT4 0,60 0,73 0,14

Based on the researchers’ opinion
that if the loading factor score is > 0,7 then
the item is fulfill the good criteria (Ghozali
& Fuad, 2014). From the loading factor
score or convergent validity in the table 4,
there are 22 good statement items. Those
items are explained as: self-ability indicator
(indikator kemampuan diri — KD), all items
is valid; the time in finishing the assignment
indicator (indikator waktu penyelesaian
tugas — W), all items is valid; self-
assessment (penilaian diri — PD), all
statement items is valid; others-assessment
indicator (indikator penilaian aorang lain —
PO), two items are valid; the focus in
finishing the assignment indicator (indikator
fokus dalam menyelesaikan tugas — FT), two
statement items are valid; the mastery of the

assignment (penguasaan tugas — PT), all
items is valid; and the certain condition
indicator (indikator kondisi tertentu — KT),
has two valid statement items.

Overall, the highest validity in the
level dimension is the time in finishing the
assignment (WT). The statement item WT2,
which is: | do the mathematics question
more than one hour (saya mengerjakan soal
matematika lebih dari satu jam). For the
strength dimension, the highest validity is
others-assessment indicator (PO), which is
PO2, the statement item is my friend says
that 1 am clever in mathematics (teman saya
mengatakan bahwa  saya pandai
matematika).  While  the  generality
dimension, the highest validity is the
mastery of the assignment indicator (PT),
which is PT3. The item is | like doing every
kind of mathematics question (saya senang
mengerjakan  bermacam-macam  soal
matematika).

XD3
XD4 \

Ii-\i'T1

Picture 1. The Result of Confirmatory Factor
Analysis
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The most reliable item for each
indicator can be seen from the construct
reliability. The highest construct reliability
score is the most reliable item in the
indicator. As for those each items in the:
KD1 =0,37; WT4 =0,18; PD2 = 0,14; PO2
=0,50; FT1 = 0,45; PT3 = 0,37 and KT1 =
0,41. The summary of the confirmatory
factor analysis result, is obtained as in the
table 5.

Based on the fit indicators of a
research model in the table 5, then it is
obtained the chi-square score at 689,73 with
the probability 0,00, GFI = 0,80 and AGFI =
0,76. The three of them are less fulfill the
criteria. But, the RMSEA result analysis
shows score 0,074.

Table 5. The Summary of the Confirmatory
Factor Analysis Result

Fit Fit Model Criteria  Result

Indicator
Chi-Square p = 0,05 689,73
dan (p=0.0)
Probabilitas
RMSEA < 0,08 0,074
GFI 0 (tidak fit) — 1 (fity 0,80
AGFI 0 (tidak fit) — 1 (fit) 0,76

Based on the fit indicators of the
research model on the table 5, then it is
obtained the chi-square score 689,73 with
the probability 0,00, GFI = 0,80 and AGFI =
0,76. The three of them is less fulfill the
criteria. But, the RMSEA result analysis
shows score 0,074. According to Ghozali
and Fuad (2014), the thing that is needed to
be noticed in seeing the fit indicator is
RMSEA score Dbecause it is more
informative. Next, RMSEA acceptance rate
based on the criteria is RMSEA score <
0,080 (Risnawita, 2013). The interpretation
from the table is if it seen from the RMSEA
score = 0,074 then it can be concluded that
the model is fit enough and has a reasonable
error. It means that the data obtained from
measuring using mathematic self-efficacy
scale is appropriate enough with the theory.
In other words, the research model has a
good accuracy in assessing fit model. The
result of the research is appropriate with
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Risnawati’s (2013) research that the result of
confirmatory factor analysis of mathematic
self-efficacy scale with the fit criteria model
RMSEA = 0,070 that means the mathematic
self-efficacy scale has been developed
appropriate with the theory.

CONCLUSION

The requirement that should be
fulfilled to make the mathematic self-
efficacy scale instrument, inter alia are the
content and the construct validity condition.
From the result of the empiric validation, it
is concluded that: (1) the result of the content
validity analysis is using VV Aiken coefficient
from three people raters with the 40
statement items are 28 items are invalid. It
means there is a suitability between the
statement items with the mathematic self-
efficacy indicator. (2) The result of the
construct validity using the LISREL
program is avowed that 22 from 28
statement items are good. It means the
statement items is appropriate with the
mathematic self-efficacy indicator.

The result of empirical test of the
content validity and the construct validity of
mathematic self-efficacy scale can be a
reference to other researchers in making a
development of instrument non-test
research. However, there is a limitation in
this research, which is a comparison of the
number of the appropriate item with the
mathematic self-efficacy indicator is still
less proportional. Especially on the indicator
of self-assessment (PD) that only
represented by two statement items. So that,
it might affect to the research result.
Therefore, for the next research, it needs to
be done on: (1) the more statement items, (2)
the more respondents, (3) other technique of
construct validity analysis, such as through
Rasch model.
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