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INTER-RATER RELIABILITY OF THE
MATHEMATICS TEST INSTRUMENT AT JUNIOR SCHOOL

A. IntroductionIn the field of education, measurement is very important. Measurement of learning outcomeswill be required for the test result instrument. Furthermore, a test instrument of learningoutcomes is considered good when it meets the valid, reliable, and usable criteria. (Kusaeri,2014: 50). Widoyoko (2015: 129) said that a test instrument is said to be valid if the testmeasures exactly what to measure. Djanuarsih (2012) said the reliability of measuringinstruments is the accuracy or precise measuring instrument in measuring what should bemeasured. A test is said to be reliable if it is used repeatedly with relatively similar conditions,then the results obtained will also remain the same (consistent). Kusaeri (2014: 51) a usableinstrument has the meaning that the valuation used is practically the procedure.The most commonly used test form is a multiple-choice test because it is easy to measurevarious aspects. Widoyoko (2015: 129) says that a test instrument is said to be valid if the testmeasures exactly what it wants to measure. A test is said to be reliable if it is used repeatedlywith relatively similar conditions, then the results obtained will also remain the same(consistent).Fleming & Judith (2004: 39) states that inter-rater reliability involves two or more assessorsto assess the same instrument. The reliability coefficient obtained from the results of theassessment of the rater is more meaningful to the consistency of the rater (inter-raterreliability). The consistency of the rater in assessing the suitability of an instrument called theinterrater reliability coefficient is more referring to the validity of content or content validity.
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AbstractThe purpose of this research was to know whether or not there was difference ofinterrater reliability coefficient about mathematics test which evaluated by 18 ratersand 12 raters and analyzed using Fleiss Kappa method. Rater in this study as many as 60people consisting of 20 mathematics teachers of the Junior School (SMP), 20 lecturers ofMathematics Education, and 20 lecturers of FMIPA mathematics. Instruments assessedin the form of mathematical test instrument for class IX with a simple multiple choices.The reserach method used in the form of experimental methods and data obtained wereanalyzed by using t-test. The result obtained there was difference of interraterreliability coefficient about mathematics test which assessed by 18 raters and 12 raters.The interateral reliability coefficient of the class IX mathematics test analyzed using theFleiss Kappa method and rated by 18 raters was higher than that assessed by 12 raters.
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18 JME/2.1; 17-23; Juni 2017In a previous study, many raters were used differently. In the study of van Daalen et al.(2009) and Tsuchiya et al. (2013) showed the using of two observers (raters), a studyconducted by Hansson, E., et al. (2014), research conducted by Khaliq (2011) using three raters,research by Afrizal et al. (2015) using four raters, while research conducted by Joseph L. Fleissusing six raters. Research conducted by Ahmad (2015) using 20 raters. So, it appears a problemif many raters are used differently, whether the interrater coefficient of reliability is alsodifferent. By considering the previous researches, the current research decided to use 12 ratersand 18 raters. Determination using 12 raters and 18 raters is only the researcher's judgment.Nitko (1996:72-73) said that the method of estimating the coefficient of reliability shouldalso be considered. The method that can be used to calculate the inter-rater reliabilitycoefficient is some. Multon (2010: 2) recommends Fleiss Kappa method to get more than twoconsistent reviewers. The objective in this current research is to investigate whether or notthere any difference of inter-rater reliability coefficient between 18 raters and 12 ratersanalyzed using Fleiss Kappa method.
B. Literature ReviewWidoyoko (2015: 45) states that the test is one tool to make measurements, namely tools tocollect information characteristics of an object. Meanwhile, according to Kerlinger (1973: 492)says that the test is a set of stimuli given to a person with the intention to get answers that canbe used as a basis for determining the numbers or be used as a basis of what is measured. Kizlik(2012: 3) says the test is a method used to determine the ability of students to complete certaintasks or show mastery of skills or knowledge about the content.From some opinions mentioned before, it can be concluded that the test is a tool used tomake measurements about certain aspects and in order to obtain good measurement resultsthen the test instruments should be well prepared.An instrument can be said to be good if the instrument is valid, reliable, and usable. One waythat can be used is to use a rater. Widhiharso (2010) says that involving rater will ensure thatthe items we make are relevant to what we measure and represent the overall domain.Hariansyah (2013) also said that involving rater can improve the quality of measuringinstruments developed. Determining who the rater is, someone should have the samebackground while many rater may vary. The use of rater in providing an assessment of aninstrument can improve the quality of the instrument. The reliability coefficient obtained byusing the rater is also called the interrater reliability coefficient.On reliability of inter-rater, it is to test the consistency of the raters. According to Azwar,(2015: 88) if the rating is done by several raters then the reliability value of the rating result ismore consistent among the raters (inter-rater reliability). Multon (2010: 1) states that inter-rater of reliability is currently possible to use more than two rater.McQuillian (2001: 49) said the reliability of inter-rater also called inter-assessor reliabilityrefers to the extent to which two or more rater agree and express in the form of correlationbetween raters. Crocker & Algina (2008: 143) say that in assessing an instrument will be moreinteresting if using consistency of more than two assessors. According to Multon (2010: 2) whosays that if the subject is judged by many different raters while the same valued object isrecommended using the Fleiss Kappa method.
C. Methodology

1. DesignThis research is a quantitative research with comparative method. This research was doneto know the difference of inter-rater reliability coefficient between 18 raters and 12 raters. Afterthat, the results were analyzed statistically. The research method used in the form ofexperimental method. Experiments in this study were conducted after the raters gave anassessment on the mathematical test instrument. The design or treatment design used is asfollows:
Table 1. Research designMethod Number of RaterFleiss Kappa 12 raters 18 raters

2. SettingThis research was conducted from June to September 2016 at FMIPA Sriwijaya University,FKIP Sriwijaya University, FKIP University PGRI Palembang, SMP Negeri 2, SMP Negeri 18, SMP



JME/2.1; 17-23; Juni 2017 19Negeri 43, and SMP PGRI 11 Palembang. This research was done in different places, this wasbecause the raters were 20 of lecturers of mathematics FMIPA, 20 lecturers of mathematicseducation and 20 mathematics teachers.
3. InstrumentThe instrument used was a class IX mathematics test instrument in the form of multiple-choice as much as 40 questions with 4 options of answers. This math test instrument was ateacher-made instrument.
4. ProcedureIn this study, all rater were asked to provide an assessment on the test instrument. Raterwho numbered 60 respondents were spread in various places that were 20 raters of lecturers ofmathematics FMIPA in Sriwijaya university, 7 raters from lecturers of mathematics education atFKIP Sriwijaya university, 13 raters from lecturers of mathematics education FKIP PGRIPalembang, 6 raters from mathematics teacher SMP Negeri 17 Palembang, 5 raters frommathematics teacher of SMP Negeri 2 Palembang, 4 raters from mathematics teacher of SMPPGRI 11 Palembang, and 5 raters were from mathematics teacher of SMP Negeri 43 Palembang.The results of the assessment of 60 raters was grouped into 3 i.e. 20 assessments of theraters derived from mathematics lecturers FMIPA, 20 assessments of lecturers frommathematics education and 20 assessments of junior mathematics teachers. After that, theywere randomly taken as 4 grades from teachers, 4 grades from lecturers of mathematicseducation, and 4 grades from lecturers of mathematics FMIPA, so obtained 12 assessments from12 raters. Then, the 12 raters were analyzed using Fleiss Kappa method to obtain one value ofinter-rater reliability coefficient. In other word, it was done as many as 20 repetitions so thatobtained 20 data coefficients of inter-rater reliability analyzed using Fleiss Kappa method for 12raters.In the same way, it was also done for the 18 rater assessments, each of which was 6 ratingsfrom each group and repeated 20 times so that obtained 20 scores of inter-rater reliabilitycoefficient analyzed using Fleiss kappa method for 18 raters.
5. Technique of Data CollectionData were collected by asking the raters to see the suitability of some aspects. Theconformity of some aspects was the suitability of KD / indicators with question indicators, theconformity of the indicator about the item, the questions were formulated briefly and theworkmanship of the item was clearly written, the accuracy of the use of standard Indonesianlanguage, and the problem of using communicative language was easy to understand and notgiving rise to multiple interpretations. After that, the raters were asked to give an assessment ofthe score on the instrument of class IX mathematics test with the provision of score 1 if only twocriterias appear, score 2 if only 3 criterias appear, score 3 if only 4 criterias appear, and score 4if more than four criterias appear. Furthermore, the scores obtained were analyzed using FleissKappa method.
6. Technique of Data AnalysisBefore the data were analyzed, prerequisite tests were tested for normality andhomogeneity. Normality test and homogeneity were done with assisted program SPSS version20. After that, for the test difference was applied a t-test that was also an assisted program SPSSversion 20.

D. Finding and Discussion
1. FindingsThe results obtained in this study are 2 groups of data, namely the data group assessed by 18raters as many as 20 data and data group assessed by 12 raters also as many as 20 data. Thefollowing data is presented in tabular form on Table 2.

Table 2. Data of Inter-rater Reliability Coefficients
No. FK 12 FK 18 No. FK 12 FK 181 0.0643 0.0771 11 0.0754 0.07562 0.0616 0.0614 12 0.0614 0.08133 0.0657 0.0794 13 0.0674 0.07864 0.0595 0.0714 14 0.0855 0.0717
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Data obtained from 18 raters is 1.5226 and has an average value of inter-rater reliabilitycoefficient of 0.07613. The highest inter-rater reliability coefficient for 18 raters is 0.0862 andthe lowest is 0.0614. So, the range is 0.0248. As for data from 12 raters obtained the amount ofreliability coefficient inter-rater for 1.4050 and the average value of inter rater reliabilitycoefficient of 0.07025. The highest interconnect reliability coefficient for 12 raters is 0.0921 andthe lowest is 0.0595 so that the range is 0.0326. To see the distribution of data from both groupsis presented in the boxplot on figure 1.

Figure.1 Initial reliability coefficient dataFrom Figure 1, it can be seen that there are two groups of data data that is data group for 18raters and for 12 raters. In the boxplot, drawings of both groups there are several similaritiesand differences. The medians of these two distinct data groups are visible from the lines on thebox or box. The median in the 18-rater data group was higher than the median on a 12-raterdata cluster. The Median in the 18 rater’s data group is 0.0758 while the median in the 12-ratergroup is 0.0682. The length of the box for 2 groups of data is also not the same. Box for 12 raterdata is longer than the box for 18 rater data. The length of this box is determined by the largerquartile range this box indicates that the data is spreading. Quartile range for data of 18 raterequal to 0.0071 while for data of 12 rater equal to 0,0102. Comparison of data symmetry, if thedata is symmetrical, the median line will be in the middle of the box and the whisker at the topand bottom will have the same length. If the data is not symmetrical (skew), the median will notbe in the middle of the box and one of the whiskers is longer than the other.Based on this, it appears that the data for 12 raters and 18 raters are not symmetrical butextends right. For data 12 raters, there is one data that is data number 19 which is at the top ofWhisker indicating that data is data outlier, whereas for data 18 raters on data number 2 is atbottom of Whisker so this data also said outlier.Filzmoser (2005) satets that data outlier can allow for bias on estimated parameters, byeliminating outlier data will not eliminate the information to be measured. Referring to theopinion of Filzmoser above, then the outlier data is removed from the analysis so that theexisting data of each group there are as many as 19 data. The following data are presented intabular form on Table 3:
Table 3. Data of Inter-rater Reliability Coefficients

5 0.0643 0.0717 15 0.0680 0.07596 0.0684 0.0757 16 0.0746 0.07867 0.0680 0.0773 17 0.0744 0.08398 0.0717 0.0721 18 0.0692 0.08029 0.0695 0.0781 19 0.0921 0.073410 0.0629 0.0862 20 0.0811 0.0730

No. FK 12 FK 18 No. FK 12 FK 181 0.0643 0.0771 11 0.0754 0.08132 0.0616 0.0794 12 0.0614 0.07863 0.0657 0.0714 13 0.0674 0.07174 0.0595 0.0717 14 0.0855 0.07595 0.0643 0.0757 15 0.0680 0.07866 0.0684 0.0773 16 0.0746 0.0839
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Data obtained from 18 raters is amounted to 1.4612 and has an average value of inter raterreliability coefficient of 0.0769. The highest inter-rater reliability coefficient for 18 raters is0.0862 and the lowest is 0.0714 so the range is 0.0148. As for data from 12 raters obtained theamount of coefficient reliability inter rater of 1.3129 and the average value of inter raterreliability coefficient of 0.0691. The highest inter-reliability coefficient for 12 raters is 0.0855and the lowest is 0.0595 so obtained a range of 0.0260. Below are two data groups in theboxplot on Figure 2.

Figure 2. Data Coefficient of ReliabilityFrom Figure 2, it can be seen that the median in the 18-rater data group is higher than the12-rater data group. The Median for the 18 rater data group is 0.0771 while for 12 rater is0.0680. The length of this box is determined by the larger quartile range this box indicates thatthe data is spreading. Quartile range for data of 18 rater equal to 0,0064 while for data of 12rater equal to 0,0101 so it can be said that box for 12 rater data is longer than box for data 18rater. The two groups of data are not symmetrical but extending this right is seen from whiskerslonger up. In the Figure 2 there is no longer data that outlier, both in the group 18 raters and the12 raters so that existing data can be analyzed.Prior to t-test, normality and homogeneity tests should be performed. Normality data test isdone by using SPSS version 20. The result is as follows:
Table 4. Normality Test Kolmogorov-Smirnova Shapiro-WilkStatistic df Sig. Statistic df Sig.12 rater .161 19 .200* .940 19 .26018 rater .114 19 .200* .947 19 .353*. This is a lower bound of the true significance.a. Lilliefors Significance CorrectionFrom table 4, it can be seen that on 12 rater sig. data = 0,200> 0,05 so it can be said as normaldistributed data. For data of 18 rater sig. = 0,200> 0,05 then data is normal distribution. Fromthe table, it can be concluded that both groups of data are normally distributed. Furthermore,conducting the data homogeneity test. This homogeneity test is also done by using SPSS version20. The results can be seen in table 5 below:
Table 5. Homogeneity Test

Levene's Test of Equality of Error VariancesaDependent Variable: FKF df1 df2 Sig.2.488 1 36 .123Tests the null hypothesis that the error variance of the dependent variable is equal across groups.a. Design: Intercept + VAR00002

7 0.0680 0.0721 17 0.0744 0.08028 0.0717 0.0781 18 0.0692 0.07349 0.0695 0.0862 20 0.0811 0.073010 0.0629 0.0756



22 JME/2.1; 17-23; Juni 2017From table 5, it can be seen that F = 2,488; Df1 = 1; Df2 = 36 and sig. or p-value = 0.123> 0.05then the data is said to be homogeneous. From prerequisite test result, it can be concluded thatthe data is normal and homogeneous so it is continued with t test to see the difference ofinterrater reliability coefficient about math test analyzed by Fleiss kappa method between 18raters and 12 raters. The statistical t-test is also done with the assistance of SPSS version 20,and its results can be seen in table 6 below:
Table 6. Group of Statistic

Group StatisticsCombination N Mean Std. Deviation Std. Error MeanFK 1 19 .069100 .0067803 .00155552 19 .076905 .0042056 .0009648From table 6 above, it can be seen that the mean for 12 rater = 0.069 whereas for 18 rater= 0.0769. Mathematically, it is clear that the inter-rater reliability coefficient for 18 raters ishigher than 12 rater. However, this difference should also be reviewed statistically, for that canbe seen in the Independent sample test table in table 7 below:
Table 7. Independent Sample Test

Independent Samples TestLevene's Testfor Equality ofVariances t-test for Equality of Means
F Sig. t df Sig.(2-tailed) MeanDifference Std. ErrorDifference 95% ConfidenceInterval of theDifferenceLower Upper

FK
Equalvariancesassumed 2.488 .123 -4.264 36 .000 -.0078053 .0018304 -.0115176 -.0040930Equalvariances notassumed -4.264 30.065 .000 -.0078053 .0018304 -.0115432 -.0040674

In Table 7, note on the Equal variance assmed line, this is because the data is normal andhomogeneous. From table 7 above it can be seen that t = -4.264; Df = 36 and sig. (2 tailed) =0,000 / 2 = 0,000 <0.05 which means that the interrater reliability coefficient of mathematicaltest analyzed by Fleiss Kappa method for 18 rater is higher than 12 rater.
2. DiscussionFrom the calculation results, it is found that the mean of the inter-rater reliability coefficientfor 18 raters is 0.0769 while for 12 raters is 0.0691. It can also be seen in figure 2, shown thatthe data group for 18 raters is higher than 12 raters. Median data group of 18 raters is higherthan 12 raters. From these data, mathematically, it is said that the reliability coefficient of inter-rater of 18 raters is higher than 12 raters.Statistically, it can be seen from table 6 and 7 above that t = -4.264; Df = 36 and sig. (2 tailed)= 0,000 / 2 = 0,000 <0.05 which means that the inter-rater reliability coefficient of mathematicaltest analyzed using Fleiss Kappa method for 18 raters is higher than 12 raters. This is in linewith the opinion of Azwar (2015: 88) which says that the more rater used the inter-raterreliability coefficient will be better or more accurate it is.Menurut Naga (2013: 225), says that the Spearman-Brown prophecy which states if the testis extended then the reliability coefficient is higher with the requirement of equal parity.Interrater reliability is meant in this research is consistency rater. So, the item position isreplaced with the position of the person (rater), so the more rater used, the inter-raterreliability coefficient will increase. The equivalent rater here is that all rater have the samebackground of mathematics.Dari pendapat widhiarso dan Hariansyah (2013) says that involving rater can improve thequality of measuring instruments. This study used 18 raters and 12 raters. According to Dragon(2013: 225) and Azwar (2015: 88) that the inter-rater reliability coefficient will be higher if therater used has more and more background. In this study, the raters have the same background



JME/2.1; 17-23; Juni 2017 23of mathematics, so it can be said that the coefficient of inter-rater reliability of mathematicaltests analyzed using Fleiss Kappa method for 18 raters is higher than 12 raters.
E. ConclusionFrom the results of data analysis, it can be concluded that there are differences in thereliability coefficient of the interrater mathematical test instrument analyzed using Fleiss kappamethod that was assessed by 18 raters and 12 raters. The inter-rater reliability coefficient of themathematical test instrument analyzed using Fleiss kappa method and rated by 18 raters ishigher than that assessed by 12 raters.
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