
103 

THE EFFECT OF SCALE CATEGORY NUMBER ON 

ACCURACY OF PREDICTIVE VALIDITY OF 

MATHEMATICS SELF-EFFICACY SCALE 

Iwan Setiadi 

Madrasah Aliyah Al Wathoniyah 43 Jakarta 

iwansetiadi_pep17s2@mahasiswa.unj.ac.id 

Erdawaty Kamaruddin 

Pascasarjana Universitas Negeri Jakarta 

erda_kamaruddin@yahoo.com 

Soeprijanto 

Pascasarjana Universitas Negeri Jakarta 

prianto.unj@gmail.com 

ABSTRACT 
The purpose of this study was to obtain empirical data about the effect of the number of scale categories on the 

accuracy of the predictive validity of the Mathematics Self-Efficacy Scale between those using a scale of three 

categories of answers and a scale of five categories of answers. This research uses a quantitative method of 

comparative study. The population in this study were all students of Madrasah Aliyah (Islamic High School) 

class XI IPA in North Jakarta in the academic year 2019/2020. Sampling was done by simple random sampling 

and there were 230 students from six public and private Madrasah Aliyah. The instruments used were tests and 

non-tests. The test instrument was in the form of a Mathematics learning achievement test and a non-test 

instrument in the form of a Mathematics Self-Efficacy Scale. The research hypothesis was tested using a t-test. 

The results showed that the average standard error of estimating the predictive validity of the Mathematics 

Self-Efficacy Scale using the five answer categories scale was lower than the scale of the three answer 

categories.The conclusion of the study is the predictive validity of the Mathematics Self-Efficacy Scale which 

uses a five-answer category scale that is more accurate in predicting mathematics learning outcomes. 

Keywords: Mathematics self-efficacy, predictive validity, number of category scales, standard error of 

estimate 

INTRODUCTION 

Mathematics learning in schools is pursued through three aspects, namely: affective, 

cognitive, and psychomotor. However, in reality, Mathematics learning has been dominant 

in cognitive aspects. Though mathematics learning achievement is not only influenced by 

cognitive aspects but also influenced by other aspects, one of which is the affective aspect. 

The importance of the affective aspect is because the mathematics learning 

outcomes of students who have a positive attitude in mathematics are higher than students 

who have a negative one (Hartati, 2015). That is the attitude towards the lesson, an 

important concern for improving learning outcomes. Concerning the ability to solve 

mathematical problems, affective factors that influence attitudes include mathematics self-

efficacy (Guven & Ozum, 2013; Pimta, Tayruakham, & Nuangchalerm, 2009). 

Self-efficacy is an individual's subjective perception of the belief in his ability to 

carry out tasks to achieve the desired results (Bandura, 1986) and the belief will be able to 

master the situation to give results as desired (Santrock, 2007). Self-efficacy has influences 



cognitive learning outcomes (Firdaningsih, 2016; Ghufron& Suminta, 2013; Hemin Khezri 

azara, Masoud G. Lavasani, Ehsan Malahmadi, 2014; Liu & Koirala, 2009)and positively 

self-efficacy is associated with efforts to achieve student learning in answering test 

questions that are considered difficult (Salomon, 1984). The higher the student's self-

efficacy, the higher the student's learning achievement (Susanti&Aulia, 2016). 

In reality, there are still many students who have low mathematicsself-efficacy. This 

is known from the actions, opinions, and negative attitudes of students towards 

Mathematics, for example, if the teacher gives an assignment then students are lazy to do 

it. If students are given a test, students assume that the test questions faced are different 

from the sample questions. It is also not uncommon for students to guess answers when 

taking a math test. 

Self-efficacy can be used as a predictor of student learning success,(Andrew & 

Hons, 1998; Hemin Khezri azara, Masoud G. Lavasani, Ehsan Malahmadi, 2014; Nuo, 

Chao, Mcinerney, & Bai, 2018). Predictors mean that self-efficacy scores obtained by 

students can predict student success in certain subjects, including mathematics. For the 

predictor score to be used as a measure of self-efficacy, it is necessary to make an 

instrument that has validity tested, namely predictive validity. According to (Faleye, 

2015), predictive validity refers to the extent to which a test can estimate a student's ability 

to carry out related activities in the future. Predictive validity is the ability of a test to 

predict what will happen in the future, for example, mathematics self-efficacy can predict 

mathematics learning outcomes for students of Madrasah Aliyah class XI IPA. 

The instrument that can be used to measure mathematics self-efficacy is a 

questionnaire that uses a Likert Scale. Likert Scale is a scale used to measure the attributes 

of attitudes and opinions through a questionnaire (Naga, 2013). In the questionnaire, 

positive and negative statements are mixed randomly. This is intended to prevent the 

respondent from agreeing to the questionnaire without reading it again. With the 

incorporation of positive and negative statements in the questionnaire, respondents are 

urged to read each statement carefully before the respondent answers. So getting the 

measurement score as the real thing. Instruments on the Likert Scale are designed with a 

question or statement that responds with answers to agree or disagree, like or dislike 

(Adelson & Mccoach, 2010) or accordingly or not (Azwar, 2016) in the range of one to 

five answer categories (Likert, 1932). 

The current self-efficacy instruments, in terms of the number of answer category 

scales, vary in number. There are self-efficacy studies that use a Likert Scale with a total of 

four categories (Kalaycioğlu, 2017), five-category scale (Nuo et al., 2018; Ozel, Caglak, & 

Erdogan, 2013) and some use a scale of six categories (Koyuncu, Guzeller, & Akyuz, 

2017; Usher & Pajares, 2009), some even use a scale of ten categories (Zarch & Kadivar, 

2006). Of course, this can make doubts that there are some appropriate category scales for 

measuring students' mathematics self-efficacy.For that self-efficacy scale instrument used 

in order to predict student learning outcomes it is necessary to test its validity through 

predictive validity and also reliability testing. 

Several studies have been conducted on the differences in the number of scale 

categories in attitude measurement. Among other studies conducted by(Adelson & 

Mccoach, 2010; Chang, 2014; Lozano, García-cueto, & Muñiz, 2008; Preston & Colman, 

2000(Kim, 2010). These studies discuss the effect of the number of category scales on 
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validity and reliability.In general, the findings of the study are that the increasing number 

of categories of scale increases the coefficient of validity and reliability.But the increase in 

the coefficient of validity and reliability is only on the number of certain scale categories. 

The number of scale categories is not guaranteed to be high also the coefficient of validity 

and reliability. 

The variety of scale categories in some of these studies, so far there have been no 

studies that examine the effect of the number of scale categories on the accuracy of 

predictive validity. Existing research is comparing the level of validity and reliability 

based on the number of scale categories.In contrast to previous studies, this study 

examines the effect of the number of scale categories on the accuracy of predictive validity 

by looking at the average standard error of estimate. The number of scale categories in this 

study is three and five. Determination of the scale of three categories because it is more 

similar to the Likert scale, which has a middle category in measuring attitudes (Saragih, 

2017).In addition, the middle category is a neutral, more reliable and preferred response 

from respondents (Adelson & Mccoach, 2010; Cronbach, 1950). Whereas the scale of the 

five categories of answers is original from the number of categories on the Likert Scale 

itself in measuring attitudes (Likert, 1932). 

The choice of the number of scale categories on the attitude scale affects the level of 

instrument reliability, namely the score on the attitude instrument with the number of 

answer category scales, tend to have greater variance, then the reliability becomes higher 

(Mueller, 1986) in (Hadi & Pinang, 2013). If the number of alternative answer categories 

increases, reliability and validity increases (Lozano et al., 2008). With regard to 

validity,that scales with relatively few response categories tend to produce scores with 

relatively small variances so, limiting the magnitude of the correlation(Preston & Colman, 

2000).Variance also affects the level of validity, because the correlation itself is influenced 

by the value of variance and covariance (Naga, 2013). As the following formula : 

𝜎𝑥𝑦 = 𝜌𝑥𝑦 .𝜎𝑥 .𝜎𝑦

Note : 

𝜎𝑥𝑦  = covariance between x and y

𝜌𝑥𝑦  = correlation

𝜎𝑥    = standard deviation x

𝜎𝑦    = standard deviation y

The validity coefficient is based on the correlation coefficient between the predictor 

score and the criterion score. Correlation is related to linear regression. One of the 

objectives of regression analysis is to predict. In the regression equation needs to be tested 

for accuracy in predicting. Its accuracy is analyzed through the standard error of estimate 

(SEE). As said by Azwar (2018) that to determine predictive validity in addition to using 

correlations it is necessary to be accompanied by data on the magnitude of the standard 

error of the estimate. The relationship between the standard error in estimate and the 

validity coefficient is the same as the relationship between the standard error in 

measurement with the reliability coefficient. The higher the correlation, the closer the 

relationship between the predictor and the criteria(Klapproth & Schaltz, 2014) so that the 

smallest SEE value is the most accurate predictive validity. 



The magnitude of the SEE shows a measure of the standard distance between the 

estimated value of y on the regression line and the actual y value obtained from the sample 

(Morrisan, 2016). The smaller the SEE value, the higher the accuracy of the estimated 

equation produced to explain the value of the variable 𝑦  (Pratomo, 2015). SEE is directly 

related to the magnitude of the correlation between x and y. If the resulting correlation 

level approaches +1.00 or -1.00 then the values converge close to the regression line, and 

the standard error estimate shows a small value, likewise,  if the correlation is close to 

zero, then the values will spread away from the regression line (Morrisan, 2016). That 

causes the ability of the regression equation to predict to be reduced so that the SEE 

becomes large. The coefficient of determination 𝑟2, can be obtained if the correlation

coefficient between x and y is raised to two. The coefficient of determination can 

determine how much difference (variability) in y that can be predicted (predicted 

variability) withx.𝑟2 measures the level of predictable variability on the y score, called

𝑠𝑠𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 , so the unpredictable part, 1 − 𝑟2is called 𝑠𝑠𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑠 . Thus the Standard error

of estimate (SEE) is calculated using the following formula (Morissan, 2016). 

𝑠𝑦𝑥 =   
𝑠𝑠𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙

𝑑𝑓
  =  

 (𝑦−𝑦  )2

𝑛−2

Note: 

𝑠𝑦𝑥 = standard error of estimate

y= score of observational data 

𝑦 = predictive value 

n = size of data pair 

df=degree of freedom 

Based on this, by knowing the size of the value of the SEE can be known the 

accuracy of predictive validity. To compare the average SEE predictive validity of the 

Mathematical Self-Efficacy Scale between those using a scale of three categories of 

answers and a scale of five categories of answers it is necessary to do research. So that the 

Mathematical Self-Efficacy Scale instrument can be used to predict mathematics learning 

outcomes by considering the number of scale categories. 

METHOD 

This research method is quantitative of comparative study. The population is all 

students of class XI IPA Madrasah Aliyah in North Jakarta. For the selection of school 

samples and student samples carried out by random sampling. The sample came from six 

Madrasah Aliyah, they are ; MAN 5, MAN 21, MA AL WATHONIYAH 43, MA YAPIS, 

MA AL KHAIRIYAH, and MA AL JIHAD. The total sample was 230 students who were 

divided into two groups, namely: 115 students using a scale of three categories and 115 

students using a scale of five categories. 

Validity The contents of the research instrument have been tested materially by 

experts and the construct validity was tested using the Confirmatory Factor Analysis 

(CFA) approach with the help of the LISREL 8.72 program. Testing the instrument on 400 

students of Madrasah Aliyah Class XI IPA obtained three and five scale instrument 
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reliability are 0.82 and 0.74. The test instrument was in the form of Matrix subject matter 

in class XI, while the test scores were in the form of a Mathematics Self-efficacy Scale 

with some categories three and five. For the scale of three categories of choices, consisting 

of favorable statements, namely: 1 (very inappropriate) to 3 (very appropriate). In contrast 

to unfavorable statements starting from 1 (very appropriate), to 3 (very inappropriate). As 

for the scale of the five-categories, consisting of favourable statements are 1 (highly 

inappropriate), to 5 (very appropriate) Conversely for unfavorable statements are starting 

from 1 (very appropriate), to 5 (very inappropriate). Research data were analyzed using 

independent sample t-tests. Research design as Table. 1 of the following 

Tabel 1. Research Design 

Resampling Order 3-Scale Category 5-Scale Category

𝑠𝑦𝑥 𝑠 𝑦𝑥

1 𝑠1 𝑦𝑥 𝑠1 𝑦𝑥

2 𝑠2 𝑦𝑥 𝑠2 𝑦𝑥

3 𝑠3 𝑦𝑥 𝑠3 𝑦𝑥

. . . 

. . . 

. . . 

25 𝑠25 𝑦𝑥 𝑠25 𝑦𝑥

Average 𝜇𝑠3𝑘 𝜇𝑠5𝑘

Note: 

𝑠𝑦𝑥 = standard error of estimate (SEE)

μ
s3k

= averageSEEof 3-scale category answers

μ
s5k

  = average sEE of 5-scale category answers

The independent variable in this study is the number of answer category scales on 

the Mathematics Self-efficacy Scale, which is a scale of three and a scale of five 

categories. While the dependent variable is the average SEE predictive validity. 

The research procedure was as follows: (1) A total of 230 students were made into 

two groups of respondents to fill in the same the Mathematics Self Efficacy Scale. 115 

students fill the five-category scale and 115 other students fill the three-category scale, (2) 

Furthermore, in the period of one to two weeks after students fill the Mathematics Self-

Efficacy Scale then students work on the learning achievement test, which is the daily 

assessment of the subject matrix , (3) Analyzing correlation and simple regression between 

Mathematics Self-Efficacy Scale and Mathematics learning outcomes of Matrix subjects to 

find out the equation of the regression model, (4) Performing resampling using Excel 

program in each group with 25 times of resampling and each resampling taken 30 samples 

by way of return. (5) Determine the SEE value at each time using the Excel resampling 

program, (6) Determine the average of the SEE value for each group, (7) Statistical test 

using the t-test, which compares the average SEE value of the two groups. 



RESULT 
Data description from 25 times the resampling group predictive validity 

Mathematics Self-efficacy Scale using a five-category scale obtained an average SEE of 

2.852 with a variance of 0.094. Read more like Table.2  

To test inferential statistical hypotheses it is necessary to conduct prerequisite tests 

of data analysis, namely tests of normality and homogeneity of data. The results obtained 

are as follows: Test for normality using Liliefors, the results are L_0= 0,136 meanwhile 

L_(t )= 0,173 at the level α=0,05 with a total of 25 data. This means that L_(0 )< L_(t ), 

then accept H_0 or in other words the data comes from populations that are normally 

distributed. 

Table 2. Data Resampling Results Mathematics Self-efficacy Scale of Five Categories 

Resampling 

Order 

SEE Resampling 

Order 

SEE Resampling 

Order 

SEE 

1 2.294 11 3.190 21 2.818 

2 2.714 12 2.417 22 2.927 

3 3.111 13 2.838 23 3.231 

4 2.990 14 2.897 24 2.918 

5 3.034 15 2.966 25 2.961 

6 1.972 16 3.294 

7 2.913 17 2.869 

8 2.847 18 2.505 

9 2.732 19 3.280 

10 2.664 20 2.914 

For the predictive validity group Mathematics Self-efficacy Scale which uses a scale 

of three categories, which is obtained an average SEE of 3.386 with a variance of 0.062. 

Read more like Table.3. 

Table 3. Data Results of Resampling Mathematics Self-efficacy Scale of Three 

Categories 

Resampling 

Order 

SEE Resampling 

Order 

SEE Resampling 

Order 

SEE 

1 3.652 11 3.003 21 3.232 

2 3.544 12 3.464 22 3.686 

3 3.312 13 3.433 23 3.387 

4 3.585 14 3.148 24 3.574 

5 3.477 15 3.139 25 3.027 

6 3.164 16 2.688 

7 3.574 17 3.208 

8 3.522 18 3.539 

9 3.580 19 3.637 

10 3.577 20 3.484 

As for the calculation of normality test data the average value of the SEE 

Mathematics Self-Efficacy Scale of three answer categories was obtained𝐿0 = 0,144
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meanwhile𝐿𝑡  = 0,173 at the level𝛼 = 0,05with a total of 25 data. This means that𝐿0 < 𝐿𝑡  ,

then accept𝐻0or in other words the data comes from populations that are normally

distributed. 

Next is the data homogeneity test using the F-test. Criteria: accept𝐻0if𝐹𝑐  < 𝐹𝑡 ,

means that both groups have the same or homogeneous variance. Calculation results are 

obtained𝐹𝑐  = 1,520 and𝐹𝑡 = 1,980 at the level𝛼 = 0,05and𝑑𝑓= 24, 𝑑𝑓=  24, then𝐹𝑐  <𝐹𝑡 or

1,520 < 1,980, means both groups are homogeneous.  

The comparison of the average SEE data comparison for a scale of five categories 

and three categories as shown in Figure 1 below. 

Figure1. Boxplot of AverageStandard Error of Estimate (SEE) 

In Figure 1. it can be seen that for a scale of five categories, the shape of the average 

SEE data distribution is more normal than a scale of three categories. On a scale of three, 

the average SEE data tends to collect at large values. On a scale of five categories data is 

more homogeneous compared to a scale of three categories. 

Next is testing the statistical hypothesis with the t-test. The criteria is to accept𝐻0

if𝑡𝑐  < 𝑡𝑡 . Based on the results of the t-test or the two difference test the average for the

free sample is obtained𝑡𝑐 = 6,743 meanwhile𝑡𝑡withdf = 48 at𝛼 = 0,05 or𝑡𝑡  (0,05; 48)of

1.677.  Then𝑡𝑐 > 𝑡𝑡which means reject𝐻0, the average standard error of estimating the

predictive validity of the Mathematics Self-Efficacy Scale which uses a five-answer scale 

is lower than the scale of three answer categories. 

DISCUSSION 

The results showed that there were differences in the average standard error of 

estimate of the predictive validity of the Mathematical Self-Efficacy Scale between those 

using a scale of three and a scale of five categories of answers. The scale of the five 

categories of answers has average SEE lower than the scale of the three categories of 

answers. This is because the scale of the five-categories has a higher variance than the 

scale of the three-categories.High variance influences validity or correlation. This study is 

in line with the results of the study of (Lozano et al., 2008), which compares the number of 

answer category scales between two to nine category scales. The results show that the 

more scale the number of answer categories, the more reliability and validity, besides it is 

explained that the optimal number of scales is between four and seven-categories while the 

scale category is less than four, the reliability and validity decreases. (Preston & Colman, 
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2000)Research  also supports this research by finding that reliability and validity for a 

scale of two, three, and four categories have relatively poor performance compared to a 

scale with more answer categories, up to about seven.  

The research findings of (Gupta, 2014) regarding students' attitudes toward their 

studies are different from the findings of this study. They stated that there was no 

significant effect between the number of scales of two, three or five categories on the 

Likert scale on reliability and validity. When viewed from the sample used in the study, 

the sample is not homogeneous.The number of 510 students came from different study 

programs, namely: Physical Education, Art Education, Special Education, Islamic Studies, 

and Psychology.In making affective instruments, in addition to considering the number of 

category scales, it should also pay attention to the characteristics of the sample in order to 

have high reliability (Hadi & Pinang, 2013). The reliability and validity coefficient 

depends on the size of the variance. Variance influences correlation and regression, and the 

correlation itself is none other than validity. In accordance with the results of (Retnawati, 

2015), that the higher the measurement accuracy, the smaller the standard measurement 

error, the higher the accuracy of predictive validity the smaller the SEE. 

CONCLUSION 
The results of this study are the average SEE Mathematics Self-efficacy Scale which 

uses a scale of five categories lower than the scale of three categories. Thus the predictive 

validity of the most accurate Mathematics Self-efficacy Scale is that of using a five-

category answer scale. 
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