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Abstract. The purpose of this study was to determine the accuracy of the esti- 

mated reliability coefficients of several reliability coefficient methods. Data were 

analyzed using the Spearman-Brown formula, the Flanagan formula, the Rulon 

formula, the Hoyt formula, the Kuder-Richardson 20 and 21 formulas, and the 
Alpha-Cronbach formula. This research was descriptive quantitative. The data 

were obtained from the final semester examination answer sheets for the Graphic 

Media Course from 90 students. Based on the calculation results, it was known 

that: a) the reliability coefficient of all formulas has almost the same estimation, 

which is around 0.8. b) The average reliability coefficient is estimated to be 

around 0.8; c) Spearman Brown odd-even is 0.837; Spearman-Brown first-last is 

0 

0 

2 

.820; Flanagan odd-even is 0.85; Flanagan first-last is 0.8; Rulon odd-even is 

.865; first-last Rulon is 0.805; Kuder Richardson 20 is 0.820; Kuder Richardson 

1 is 0.8; d) All reliability coefficients have reliability above 0.70, which means 

they are high. The results showed that the odd-even Rulon coefficient was the 

highest, so it was appropriate for estimating the final semester examination 

Keywords: Graphic media, Exam Scores, Reliability Test 

1 Introduction 

Higher education aims to develop the potential of students to become human beings 

who have faith and piety in God Almighty, have good morals, and are healthy, capable, 

creative, skilled, competent, and cultured (Huda et al., 2018; Pangalila, 2017). Graphic 

media development courses are designed to communicate facts, ideas, and messages 

clearly and powerfully (Manshur & Rodhi, 2020a). Development of graphic media, in- 

cluding visual media, that is conveyed by relying on the visual senses and the message 

conveyed is poured into the form of visual symbols to achieve learning objectives 

(Akbar et al., 2021). Graphic media has the function of channeling messages from 

sources to message recipients in the form of visual communication symbols (Manshur 

& Rodhi, 2020b). Graphic media, in the form of pictures and writing, are the elements 

contained in graphic media (Purwani et al., 2019). The main function of graphic media 
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is to attract attention, clarify the presentation of ideas, and illustrate what might be for-

gotten more quickly if not graphically (Yulia Pramusinta, 2017). Lecturers as educators 

and creators must have high levels of creativity, namely by designing graphic media 

lectures as well as possible and delivering them in a fun way. This is done so that 

graphic media can be properly utilized by students (Halimatus et al., 2019). The devel-

opment of graphic media on campus can improve the quality of learning (Subhi et al., 

2022). Lecturers measure student learning outcomes by using test instruments in the 

form of end-of-semester exams (UAS). 

Lecturers who measure learning outcomes aim to determine student understanding 

after studying for one semester (Supriyadi, 2017). The test instrument used to measure 

learning outcomes is called “a learning achievement test." (Magdalena, Syariah, et al., 

2021). The learning result test is used as the basis for decision-making. The learning 

achievement test is used as an assessment tool to determine whether the student has 

achieved the learning objectives (Tri Jampi Setiyorini, Zyah Rochmad Jaelani, 2022). 

This is understandable because the test is a tool to measure whether educational goals 

are achieved (Hikmah & Muslimah, 2021). Tests can also determine the success of a 

learning program (Apsari & Acep Haryudin, 2017). The test also functions as a tool to 

inform students about their mastery of the learning material (Wenno et al., 2021). Tests 

can determine student achievement so that they can make the right decisions (Ulfah et 

al., 2020). The test is a planned effort carried out by lecturers to show learning outcomes 

to students (Kurniawati, 2019). so that students and lecturers can make the right deci-

sions about learning. A quality test instrument produces reliable information. 

The most popular test instrument used in colleges and schools is multiple choice or 

objective testing (multiple choice) (Kurniawan & Andriyani, 2018). Multiple-choice 

objective tests with answer choices (options) are available. Multiple-choice results can 

be scored quickly and objectively by the examiner (Magdalena et al., 2021; Zainal, 

2020). Objective tests have the advantage of being time-efficient, being able to measure 

large numbers of test takers, and being easy to score (Murti et al., 2018). Multiple 

choice tests are qualified to measure reliability, and others (Nusantari, 2016). Multiple 

choices can be used to measure validity and reliability (Neti, 2020).  

Test instruments that are of good quality and suitable for use are only possible if 

they are based on the applicable test development principles (Arifin, 2017). The test 

instrument can be said to be good if the item analysis has been carried out (Putri et al., 

2020). In evaluating student learning outcomes, lecturers rarely analyze quantitatively 

(empirical) (Elviana, 2020). Ernawati's research stated that the test instruments used so 

far had been tested qualitatively, but quantitatively, the test instruments had never been 

carried out (Erawati, 2018). A good test instrument must fulfill the following require-

ments: 1) the item difficulty index is in the moderate category; 2) the item discrimina-

tion index can discriminate between clever and less intelligent test takers; and 3) dis-

tractors are selected at least 5% by all test takers. 4) good validity, and 5) high reliability 

(Arifin, 2017). The characteristics of a quality test instrument are valid, reliable, rele-

vant, representative, practical, discriminatory, specific, and proportional (Arikunto, 

2018; Zainal Arifin, 2019). Several stages must be carried out in developing test instru-

ments, namely: designing tests, conducting trials, assessing validity and reliability, and 
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interpreting test scores (Mardapi & Kertowagiran, 2011). The requirements for a good 

test are: a) reliable; b) valid; c) objective; d) discriminatory; e) comprehensive; f) easy 

to use (Purniasari et al., 2021). One of the requirements for developing a quality test 

instrument that is suitable for use as an evaluation tool for learning outcomes is having 

high reliability (Hanifah, 2014). This is following the thinking of measurement experts, 

who set the main criteria for measurement, one of which is to use the reliability formula 

(Azwar, 2016). Several aspects must be considered before the test instrument is used 

must have several conditions, such as 1) validity, the degree of accuracy of the meas-

uring instrument for what should be measured (Sugiono et al., 2020), 2). reliable, mean-

ing that if the test is tested on the same test takers up to several times, the test with 

different timeframes will give relatively the same results as long as the object being 

measured has not changed (Anastasi. Anne and Urbina, 2017; Farida & Musyarofah, 

2021; Idrus, 2019; Sugiono et al., 2020). 3). objective, meaning that the test results are 

not affected by the subjective factors of the researcher, 4) balanced, meaning that the 

difficulty index of the items must be balanced with the objectives of the test, 5) dis-

criminatory, meaning that the test must be able to distinguish between students who 

have high abilities and those who have low abilities; the test must be able to distinguish 

between high abilities and low abilities test-takers in the group; 6) norm, meaning that 

the test results must be easy according to certain standards or norms (Sulistianingsih, 

2020). The thing that should be considered in a test instrument is whether it meets the 

demands of validity and reliability, namely the accuracy and consistency of the meas-

urement results (Nengsi & Efrina, 2019). The measuring instrument is said to be qual-

ified if it has been tested for validity and reliability (Dewi & Sudaryanto, 2020; Pus-

pasari & Puspita, 2022). The test instrument is said to be good if it has evidence of 

validity and reliability so that it is suitable for use (Alfiatunnisa et al., 2022; Bashooir 

& Supahar, 2018; Budiantoro et al., 2021). This study only discusses reliability. Relia-

bility is used to measure the reliability or constancy of a test instrument. Test instru-

ments that have high reliability are expected to be a guide or reference for measuring 

student abilities (Sarwiningsih, 2017). The reliability of the test can be influenced by 

several factors, such as the characteristics of the test takers, test conditions, variations 

in test administration, errors and differences in scoring, length of the test, homogeneity 

of student abilities, and item difficulty level (D. Putri & Nahadi, 2019). The results of 

the study state that the reliability of the test is closely related to how the test is presented, 

the mood of the test takers, the attitude of the test takers when facing the test, motiva-

tion, the condition of the exam room, and so on (D. Putri & Nahadi, 2019).  The proce-

dures that must be carried out in developing a reliable test instrument are: 1) compiling 

test specifications; 2) writing test items; 3) analyzing the items qualitatively; 4) con-

ducting test trials; 5) analyzing the items quantitatively; 6) revising the test; 7) compos-

ing the test; 8) carrying out the test; and 9) interpreting the test results (Ndiung & Jediut, 

2020). Reliability is needed to determine whether the measuring instrument in the form 

of a test is reliable or consistent from time to time (Bahri, 2019; Erfan et al., 2020; 

Sanaky, 2021; Syahfitri et al., 2018) From the expert's opinion, it can be concluded that 

the concept of reliability refers to the consistency, stability, constancy, and reliability 

of measurement results (Arfah, 2021). 
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Lecturers are required to know how to determine the reliability coefficient of the 

test because the reliability of the test is related to the reliability of the test instrument, 

which is used to determine student learning outcomes. Facts in the field show that: 1) 

most of the lecturers do not understand how to determine the reliability of the test; 2) 

the lecturer has not made maximum use of the reliability coefficient of the test; 3) the 

lecturer has not fully utilized the reliability of the test; 4) the lecturer has not known the 

various reliability formulas that have been developed by the experts. Test instrument 

reliability can be tested with internal consistency (Suwartono et al., 2017). Gunartha 

stated that to estimate the reliability index of a measuring instrument, it can be tested 

through the following approaches: 1) internal consistency; 2) test-retest; and 3) parallel 

forms (Gunartha, 2022). Internal consistency is developed based on classical theory. 

The internal consistency approach aims to see consistency between items or sections in 

the test itself. For this reason, the test is divided into sections, and the number of items 

in each section is balanced. There are several formulas for estimating reliability with 

an internal consistency approach, such as 1) Spearman Brown's formula, 2) Flanagan's 

formula, 3) Rulon's formula, and 4) Hoyt's formula. 5) Kuder Richardson's formula 

(KR-20, KR-21), and 6) Alpha Cronbach formula (Gunartha, 2022; Puspasari & 

Puspita, 2022). 

The urgency of this research is that educators or lecturers must understand how the 

reliability coefficient of a test is determined because accuracy in determining reliability 

is needed to determine the reliability of the test, which will later be used as a tool to 

determine student abilities. This is one of the expected improvements in the quality of 

education because high-reliability tests have a large influence on the analysis of student 

abilities as a reference for improving learning (Sarwiningsih, 2017). Testing the relia-

bility of the device is considered very important because it is used as a measuring tool 

to obtain data and information related to the problem under study  (Ayu & Rosli, 2020). 

Education and lecturers are important to know the reliability test because it determines 

how a measurement can be trusted because of its constancy (Yusup, 2018). Reliability 

is very important in measurement, especially in order to obtain consistent measurement 

results (Khumaedi, 2012). 

Reliability refers to the stability of the measuring instruments used and their con-

sistency from time to time. In other words. Reliability is the ability to measure instru-

ments to provide similar results when applied at different times (Surucu & Maslakci, 

2020). The study conducted by (Surucu & Maslakci, 2020) explains that in quantitative 

research, most of the predictor variables and outcomes are abstract concepts known as 

theoretical structures. Reliability is that the measuring instrument provides consistent 

results under the same circumstances. The validity of a measuring instrument to meas-

ure accurately without confusion with other features is defined as "validity". Validity 

is the level to serve the intended use of the scale. The use of valid and reliable meas-

urement tools to measure these abstract concepts is an important factor in determining 

the quality of research. 

Some relevant previous research examined the comparison of reliability. The re-

search entitled “Quality Reliability Service Toward Student Satisfaction" stated that the 

reliability variable is a variable that has a dominant and significant influence on student 
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satisfaction (Isnaeni et al., 2019). The study entitled “The Comparison Accuracy Esti-

mation of Test Reliability Coefficients for the National Chemistry Examination in 

Jambi Province on Academic Year 2014/2015” concluded that various types of relia-

bility coefficients have almost the same accuracy (Sarwiningsih, 2017). Research by 

(Widhiarso & Mardapi, 2010) on the “Comparison of Reliability Coefficient Estimation 

Among Classical Test Theory” concluded that each reliability coefficient has almost 

the same value. Test the validity and reliability of quantitative research instruments, 

stating that the split half test, KR-20, KR-21, and Cronbach's alpha obtained relatively 

similar results (Yusup, 2018). Those three pieces of research conclude the same result. 

Other research also revealed the relevant results. The study entitled “An Analysis of 

English National Final Examination for Junior High School in Terms of Validity and 

Reliability” calculated the results of the Middle School English National Final Exami-

nation reliability using the Kuder-Richardson Formula (KR-20). The results show that 

the National Middle School English Final Examination has fulfilled the characteristics 

of a good test in terms of reliability, with a reliability coefficient value of 0.89 (Sugi-

anto, 2016). The research entitled “Validity and Reliability of Measurement Instru-

ments of Educative Family Life” used Cronbach's alpha to test the reliability. The 

Cronbach Alpha reliability coefficient of this scale is 0.950 which is included in the 

"very good reliability" category. The results show that the structural dimensions of the 

child measurement instrument (CMI) and the structural dimensions of the mother's 

measurement instrument (MMI) were reliable (Sudiapermana & Setiawan, 2022). 
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Figure 1. Determination of the Reliability of Learning Outcomes Tests 

 

The novelty of this study is that there have been enough previous studies that have 

used various reliability formulas of the split-half method and single test (single trial) 

to measure the estimation of test scores. The update in the context of this study is that 

the reliability coefficient is used to measure the extent to which Semester Final Exam-

ination (UAS) scores in graphic media courses are reliable. Cronbach's Alpha test is 

the most commonly used method for measuring the reliability of measurement instru-

ments that have several items, but each reliability test has its strengths and weak-

nesses, therefore the novelty of this study is that the use of the five reliability tests 

mentioned above, the strengths and weaknesses can complement one another. By 

comparing the magnitude of the reliability coefficient of UAS scores for Graphic Me-

dia Courses using various technical tests, one can determine which reliability tests are 

reliable and can make a new contribution to understanding the reliability of measure-

ment instruments in the context of graphic media courses. 

 This study aims to compare the reliability coefficient estimation accuracy of sev-

eral reliability coefficient test methods for the final semester exams for graphic design 

courses. The hope is that after knowing the results of the comparison of these formu-

las, the researcher can choose the highest reliability coefficient to estimate the results 

Comparison of the Reliability Test of Semester Final Exam Scores             1211



 

 

of the graphic design test. The higher the coefficient, the smaller the measurement er-

ror rate (Khumaedi, 2012). The formulation of the problems in this study is as fol-

lows: 1) determine the reliability coefficient of the Spearman-Brown formula Odd-

Even, 2) Determine the reliability coefficient of the Spearman-Brown First-Last for-

mula, 3) Determine the reliability coefficient of the Flanagan Odd-Even formula. 4) 

Determine the reliability coefficient of the Flanagan first-last formula, 5) determine 

the reliability coefficient of the Rulon Odd-Even formula; 6) determine the reliability 

coefficient of the Rulon first-last formula; 7) determine the reliability coefficient of 

the Kuder Richardson formula (KR) 20. 8) Determine the reliability coefficient of the 

Kuder-Richardson formula (KR) 21. 9) determine the reliability coefficient of the 

Hoyt formula, and 10) determine the reliability coefficient of the Alpha-Cronbach for-

mula. 11) Compare all the reliability coefficients (the reliability coefficient of the 

Spearman-Brown formula). Odd-Even, the reliability coefficient of the Spearman-

Brown First-Last formula, the reliability coefficient of the Flanagan Odd-Even for-

mula, a reliability coefficient of the First-Last Flanagan formula, the reliability coeffi-

cient of the Odd-Even Rulon formula, reliability coefficient of the First-Last Rulon 

formula, reliability coefficient of the Kuder Richardson formula (KR), a reliability co-

efficient of the Kuder Richardson formula (KR), a reliability coefficient of the Hoyt 

formula, reliability coefficient Cronbach Alpha formula) with the UAS in the graphic 

media development course, and 12) determine the correct reliability coefficient value 

for the UAS in the graphic media course. 

 

2 Methods 

 This study examines comparisons by comparing reliability calculations using the 

following formulas: 1) Spearman-Brown Odd-Even; 2) First-Last Spearman-Brown 

formula; 3) Odd-Even Flanagan formula; 4) First-Last Flanagan formula; 5) Rulon 

Odd-Even formula; 6) First-Last Rulon formula; 7) Kuder Richardson (KR) formula 

20; 8) Kuder Richardson (KR) formula 21; 9) Hoyt's formula; and 10) Cronbach's Al-

pha formula. Data analysis using Microsoft Excel The data were obtained from the Se-

mester Final Examination (UAS) test instrument for graphic media development 

courses in the form of responses from students of the Curriculum and Educational Tech-

nology Department. The subjects of this study were 90 students from the 2021–2022 

Education Technology and Curriculum Department. The following will explain the cal-

culation of the reliability coefficient using the split-half method or the halved method, 

KR-20, KR-21, Hoyt, and Alpha Cronbach. 

 To estimate reliability with the split-half method or the halved method, namely 

Spearman-Brown, Flanagan, and Rulon (Retnawati, 2017). Determination of the relia-

bility of learning outcomes tests in the form of objective tests is carried out by "halv-

ing," or the Split-Half Technique, or the Single Test, Single Trial item, namely the item 

number odd-even and the first-last (Jago, 2019).  Calculations using the odd-even tech-

nique are grouping all the odd-numbered items into one group and give the name "odd" 

group, while all even-numbered items are grouped into one group and named the "even" 
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group (Haq, 2022).  The odd group consists of items numbered 1, 3, 5, 7, and so on, 

while the even group consists of items numbered 2, 4, 6, 8, and so on. Calculations with 

the first-last technique involve grouping all the items with the initial number into one 

group and giving it the name "first" group, while all the items with the final number are 

grouped into one group and given the name "last" group. The first group consists of 

items numbered 1, 2, 3, 4, 5, and so on, while the last even group consists of item 

numbers 6, 7, 8, 9, 10, and so on (depending on the number of items). It should be noted 

that the Spearman-Brown odd-even formula and the first-last Spearman-Brown formula 

have the same calculation formula, the odd-even Flanagan formula and the first-last 

Flanagan formula have the same calculation formula, as well as the odd-even Rulon 

formula and the first Rulon formula. The difference in calculations lies in odd-even and 

first-last data. 

2.1 Spearman- Brown’s Formula 

Spearman Brown's reliability test uses the split-half technique. Odd-even groups 

and first-last groups use the same formula, namely the product moment, as follows: 

𝑟𝑥𝑦 =
𝑛.∑𝑋𝑌−∑𝑋.∑𝑌

√[(𝑛.(∑𝑋2)−(∑𝑋)2][(𝑛.(∑𝑌2)−(∑𝑌)2]
                        (1) 

Information 

rxy = correlation coefficient between x and y 

n = Number of test takers 

∑XY= total XY multiplication (Sum of X and Y multiplication results) 

∑X = total score X 

∑Y = sum of Y scores 

∑X2 = sum of the squares of X's score 

∑Y2 = sum of the squares of Y scores 

Source: (Arosyadi & Suyantiningsih, 2020).  

After the correlation value is found, the Spearman-Brown formula is used (Yusup, 

2018). 

𝑟11 =
2(𝑟𝑥𝑦)

(1+𝑟𝑥𝑦)
      (2) 

Information 

r11= reliability test coefficient 

rxy= result of Product Moment 

 

2.2 Flanagan's Formula 

Flanagan's reliability test uses the split-half technique (odd-even groups and first-last 

groups) using the same formula, as follows: 

𝑟11 = 2 (1 −
𝑠1

2+𝑠2
2

𝑠𝑡
2 )   (3) 

Information 

𝑟11 = Test reliability coefficient 
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𝑠1
2= odd item variant 

𝑠2
2= even variant of the item 

𝑠𝑡
2= variant total  

 

2.3 Rulon’s Formula 

Rulon reliability test using the split-half technique odd-even groups and first-last 

groups use the same formula, as follows (Azwar, 2018): 

𝑟11 = 1 −
𝑠𝑑

2

𝑠𝑡
2                                                                                     (4) 

Information 

𝑟11 = coefficient of reliability test 

𝑠𝑑
2  = variance difference between split half I and II 

𝑠𝑡
2  = variance total 

d = difference, the difference between the score split-half  I and II 

2.4 KR-20 Formula 

Kuder Richardson's (KR) reliability test uses single tes – single trial technique. The 

formula of KR that a commonly used are KR-20 and KR-21 (Yusup, 2018). Those two 

KR formulas have specific instrument criteria for using the formula. When the instru-

ment obtained different levels of difficulty or heterogenous for each item the formula 

of KR-20 is preferably used to test the reliability (Fraenkel, Wallen, & Hyun, 2012).  

𝑟11 = [
𝑛

𝑛−1
] [

𝑆1
2−∑𝑝𝑞

𝑆𝑡
2 ]                                                                                        

(5) 

Information 

𝑟11     = test reliability coefficient 

n        = number of items 

𝑆𝑡
2      = total variance 

p        = the proportion of test takers who answered correctly 

q        = proportion of test takers who answered incorrectly (q = 1 - p)  

∑pq   = sum of the multiplication results of p and q 

2.5 KR-21 Formula 

If the instrument has the same level of difficulty or is homogeneous for each item, then 

use the KR-21 formula to test its reliability (Yusup, 2018) The KR-21 formula is not 

suitable for use in tests where the level of difficulty of the items is not homogeneous or 

the variance of the items is unequal (Azwar, 2018). 

𝑟11 = [
𝑛

𝑛−1
] [1 −

𝑀𝑡 (𝑛−𝑀𝑡)

𝑛.𝑆𝑡
2 ] (6) 

Information  

r11 = reliability coefficient 
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n  = number of items 

Mt = mean/average score 

St
2  = total variance  

2.6 Hoyt Formula 

Formula C. Hoyt analyzes the scores of learning achievement test items using the anal-

ysis of variance or ANOVA techniques (Magdalena, Fauziah, et al., 2021; Sudijono, 

2016). The Hyot formula for estimating reliability uses the following formula: 

 𝑟11 = 1 −  
𝑉𝑠

𝑉𝑟
 (7) 

Information 

𝑟11 = test reliability coefficient 

𝑉𝑟 = Respondent variant 

𝑉𝑠 = Residual variance 

2.7 Alfa Cronbach’s Formula 

Cronbach's alpha formula can be used to test essays, questionnaires, or questionnaires 

(Yusup, 2018). Cronbach's Alpha Formula to estimate reliability uses the following 

formula: 

𝑟11 = [
𝑛

𝑛−1
] [1 −

∑ 𝑠𝑖
2

𝑠𝑡
2 ] (Azwar, 2018). (8) 

Information 

𝑟11  = instrument reliability coefficient 

n   = number of items in the test 

1  = constant number 

∑ 𝑠𝑖
2= number of variances in the score of each item 

𝑠𝑡
2= variant total variance 

 

The interpretation of the reliability coefficient of the test (r11) can be done using the 

reliability categorization (Maulida & Hamama, 2021a) as follows: 

Table 1. Reliability Categorization 

Test Reliability Coefficient Categorization 

0.81 < 1.00 Very high reliability 

0.61 < 0.80 High reliability 

0.41 < 0.60 Moderate reliability 

0.21 < 0.40 Low reliability 

-1.00 <0.20 Very low reliability (not reliable 

 

In general, the reliability coefficient of a test is described numerically with a range 

between -1.00 ≤ ρ ≤ +1.00 (Retnawati, 2017). The test reliability coefficient can be said 

to be good (the category is adjusted according to Table 1 above) if it has a coefficient 

above 0.70 (Alfiatunnisa et al., 2022).  A high coefficient has high reliability, and vice 

versa, a low coefficient has low reliability. The higher the coefficient, the smaller the 
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measurement error; otherwise, the lower the coefficient, the greater the measurement 

error (Retnawati, 2017). The explanation above can give the lecturer an idea of the need 

to compare the accuracy of estimates between reliability formulas so that the lecturer 

can determine the right reliability formula to use for measuring a test. The teacher will 

choose a high-reliability coefficient for the test gauge. 

 

3 Findings and Discussion 

3.1 Spearman-Brown Reliability Test of Odd and Even Items 

The computational results using the Spearman-Brown formula for odd-even yield the 

reliability coefficient as follows: 

3.1.1 Spearman-Brown with Product Moment’s Formula 

𝑟𝑥𝑦 =
𝑛. ∑𝑋𝑌 − ∑𝑋. ∑𝑌

√[(𝑁. (∑𝑋2) − (∑𝑋)2][(𝑁. (∑𝑌2) − (∑𝑌)2]
 

Calculation results obtained: odd (∑X) = 784, even (∑Y) = 834, ∑XY = 7631, ∑X2 = 

7208, ∑Y2 = 8302, with N = 90 

𝑟𝑥𝑦 =
90 𝑥 7631 − 784 𝑥 834

√[(90𝑥(7280) − (784)2][(90 𝑥(8302) − (834)2]
 

𝑟𝑥𝑦 = 0,71988 

Spearman Brown’s Formula calculation 

 

𝑟11 =
2(𝑟𝑥𝑦)

(1 + 𝑟𝑥𝑦)
 

 

𝑟11 =
2(0,71988)

(1 + 0,71988)
 

𝑟11 = 0,8371 

 

3.1.2 Fist-Last Spearman-Brown Reliability Test 

Computational results using the first-last Spearman-Brown formula produce the relia-

bility coefficient as follows: 

Calculation results obtained: Awal (∑X) = 884, Akhir (∑Y) = 734, ∑XY = 7551, ∑X2 

= 9090, ∑Y2 = 6580, with N = 90 

𝑟𝑥𝑦 =
90 𝑥 7551 − 884 𝑥 734

√[(90𝑥(9090) − (884)2][(90 𝑥(6580) − (734)2]
 

𝑟𝑥𝑦 = 0,6963 

Spearman Brown’s formula 

𝑟11 =
2(0,6963)

(1 + 0,6963)
 

𝑟11 = 0,8209 
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3.2 Odd-Even Flanagan Reliability Test  

The computational results using the odd-even Flanagan formula produce the following 

reliability coefficients: 

3.2.1 Flanagan’s Formula 

𝑟11 = 2 (1 −
𝑠1

2 + 𝑠2
2

𝑠𝑡
2 )        

Calculation results obtained: odd (∑X) = 784, even (∑Y) = 834, ∑XY = 7631, ∑X2 = 

7208, ∑Y2= 8302, ∑(X + Y) = 1618, ∑(X + Y)2 = 30772 with N = 90 

Determining the Odd Variance 

𝑠1
2 =

∑𝑋2 −
(∑𝑋)2

𝑁
𝑁

 

𝑠1
2 =

7208 −
(784)2

90
90

 

𝑠1
2 = 4,2054 

Determining the Even Variance 

𝑠2
2 =

∑𝑌2 −
(∑𝑌)2

𝑁
𝑁

 

𝑠2
2 =

8302 −
(834)2

90
90

 

𝑠2
2 = 6,3733 

Determining the Total Variance 

𝑠𝑡
2 =

∑(𝑋 + 𝑌)2 −
(∑(𝑋 + 𝑌))2

𝑁
𝑁

 

𝑠𝑡
2 = 18,155 

 

Enter the sum result into Flanagan’s Formula 

𝑟11 = 2(1 −
4,2054 + 6,3733 

18,710
) 

𝑟11 = 0,8692  

 

3.2.2 First-Last Flanagan Reliability Test 

Computational results using the first-last Flanagan formula produce the reliability co-

efficient as follows: 

Calculation results obtained: Ganjil (∑X) = 884, Genap (∑Y) = 734, ∑XY = 7551, ∑X2 

= 9090, ∑Y2 = 6580, ∑(X + Y) = 1618, ∑(X + Y)2 = 30772 with N = 90 

Determine First Variance 

𝑠1
2 =

407,16

90
 

𝑠1
2 = 4,524 

Determining the Last Variance 
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𝑠2
2 =

602,83

90
 

𝑠2
2 = 6,698 

Determine the Total Variance 

𝑠𝑡
2 =

1633,96

90
 

𝑠𝑡
2 = 18,155 

Enter the sum result into Flanagan's formula 

𝑟11 = 2(1 −
4,524 +  6,698

18,155
) 

𝑟11 = 0,7638 

3.3 Odd Even Rulon Reliability Test 

The computational results using the first-last Rulon formula produce the following re-

liability coefficients: 

3.3.1 Rulon’s Formula 

𝑟11 = 1 −
𝑠𝑑

2

𝑠𝑡
2   

Calculation results obtained: odd(∑X) = 784, even (∑Y) = 834, ∑d=-50, ∑d2=248 with 

N = 90 

Determine the Total Variant 

𝑠𝑡
2 =

∑(𝑋 + 𝑌)2 −
(∑(𝑋 + 𝑌))2

𝑁
𝑁

 

𝑠𝑡
2 =

30772 −
(1618)2

90
90

 

𝑠𝑡
2 = 18,155 

The variance of difference between scores 

𝑠𝑑
2 =

∑𝑑2 −
(∑𝑑)2

𝑁
𝑁

 

𝑠𝑑
2 =

248 −
(−50)2

90
90

 

𝑠𝑑
2 = 2,447 

Plug it into the Rulon formula 

𝑟11 = 1 −
2,447

18,155
 

𝑟11 = 0,8653 

3.3.2 Final Rulon Reliability Test 

Computation results using the first-last Rulon formula produce the reliability coeffi-

cient as follows: 

Calculation results obtained: odd (∑X) = 884, even (∑Y) = 734, ∑d=150, ∑d2=568 

with N = 90 

Determine the Total Variant 
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𝑠𝑡
2 =

30772 −
(1618)2

90
90

 

𝑠𝑡
2 = 18,155 

The variance of difference between scores 

𝑠𝑑
2 =

568 −
(150)2

90
90

 

𝑠𝑑
2 = 3,5333 

Plug it into the Rulon formula 

𝑟11 = 1 −
3,5333

18,155
 

𝑟11 = 1 − 0,1946 

𝑟11 = 0,8054 

 

3.4 KR-20 Reliability Test 

The computational results using the KR-20 formula produce the reliability coefficient 

as follows: 

KR-20 formula 

𝑟11 = [
𝑛

𝑛 − 1
] [

𝑆1
2 − ∑𝑝𝑞

𝑆1
2 ] 

Calculation results obtained ∑pq = 3,995, 𝑆𝑡
2 = 18,710 with n =24 

𝑟11 = [
24

24 − 1
] [

18,71062 − 3,99555

18,71062
] 

𝑟11 = 0,82065 

 

3.5 KR-21 Reliability Test 

The computational results using the KR-21 formula produce the reliability coefficient 

as follows: 

KR-21 formula 

𝑟11 = [
𝑛

𝑛−1
] [1 −

𝑀𝑡  (𝑛−𝑀𝑡)

𝑛.𝑆𝑡
2 ]  

Calculation results obtained Mt = 17,9778, ∑𝑋𝑡
2 = 1683,955, 𝑆𝑡

2 = 18,710 with n =24 

𝑟11 = [
24

24 − 1
] [1 −

17,97778 (24 − 17,97778)

24 𝑥 18,710
] 

𝑟11 = 0,79985 ≈ 0,8 

 

3.6 Hoyt Reliability Test 

The computational results using the KR 21 formula produce the reliability coefficient 

as follows: 

Hoyt’s formula 

 𝑟11 = 1 −  
𝑉𝑠

𝑉𝑟
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The calculation results  

Table 2. ANAVA calculation
 

Source of Variance Sum of Squares db Variance 

Respondent 

(JK(r)) 
70,16482 

89 

(90-1) 

70,16482

89
= 0,78837 

Item 

(JK(i)) 
46,39815 

23 

(24-1) 

46,39815 

23
= 2,01731 

Rest 

(JK(s)) 
289,43513 

1934 

(2046 - 89 – 23) 

289,43513

1934
= 0,14966 

Total 

(JK(t)) 
405,9981 

2046 

(2047-1) 

 

 

𝑟11 = 1 − 
0,14966

0,78837
 

𝑟11=  0,8101 

The reliability coefficient of the test is 0.81 > 0.70, so the test instrument has high 

reliability (consistency with Table 1). 

 

3.7 Alpha Cronbach Reliability Test 

The results of processing using the Alpha Cronbach formula produce the reliability co-

efficient as follows: 

Alpha Cronbach’s formula is: 

𝑟11 = [
𝑛

𝑛−1
] [1 −

∑ 𝑠𝑖
2

𝑠𝑡
2 ]  

Calculation of the reliability coefficient using the SPSS application produces 0.821. To 

make it easier for researchers and readers to analyze the comparison (comparison) of 

the reliability coefficient, the researcher needs to make a recapitulation table. Recapit-

ulation is presented in Table 3. 

Table. 3. Reliability Coefficient Result 

Reliability Type Result Note 

Spearman-Brown 
Odd- Even r11 = 0,837 very high 

First - Last r11 = 0,820 very high 

Flanagan  
Odd- Even r11 = 0,869 very high 

First - Last r11 = 0,800 very high 

Rulon 
Odd -Even r11 = 0,865 very high 

First - Last r11 = 0,805 very high 

Kuder Richardson (KR) 
20 r11 = 0,820 very high 

21 r11 = 0,8 very high 

Hoyt   r11 = 0,810 very high 

Alpha Cronbach  r11 = 0,821 very high 

 

The result is consistent with the interpretation based on several results in Table 3.  

The results of the comparison of the reliability coefficient of UAS scores for graphic 

media courses using various reliability test methods, as shown in Table 3, turned out to 

1220             H. S. Setyaedhi et al.



 

 

produce a reliability coefficient with an average above 0.80. This is in accordance with 

Retnawati's view, which states that the reliability coefficient range of a test numerically 

has a range between -1.00 ≤ ρ ≤ +1.00 (Retnawati, 2017). The reliability coefficient of 

the test can be said to be good if it has a coefficient above 0.70 (Alfiatunnisa et al., 

2022; Yusup, 2018). While the reliability coefficient with a value of 0.81 <1.00 can be 

categorized as having very high reliability (Maulida & Hamama, 2021b). 

The Spearman-Brown reliability coefficient odd-even is 0.837, so the test instru-

ment has very high reliability. The first-last reliability coefficient is 0.820, so the test 

instrument has very high reliability. The odd-even Flanagan reliability coefficient is 

0.8692, so the test instrument has a very high reliability. The first-last Flanagan relia-

bility coefficient is 0.80, so the test instrument has very high reliability. The reliability 

coefficient of odd-even Rulon is 0.8653, so the test instrument has very high reliability. 

The first-last Rulon reliability coefficient is 0.8054, so the test instrument has very high 

reliability. The KR-20 reliability coefficient is 0.820, so the test instrument has very 

high reliability. The KR-21 reliability coefficient is 0.80, so the test instrument has very 

high reliability. The results of calculations using the KR-20 and KR-21 reliability for-

mulas produce calculations that are not much different. The formula with KR-21 pro-

duces a slightly lower reliability coefficient than the KR-20 formula (Gunartha, 2022; 

Sarwiningsih, 2017). This is because the value of p or the proportion on KR-20 has a 

very varied (heterogeneous) level of difficulty among the items in the test concerned. 

In the KR-21 formula, the instruments have the same level of difficulty or are homoge-

neous (Gunartha, 2022). Hoyt's reliability coefficient is 0.81, so the test instrument has 

very high reliability. The Hoyt reliability coefficient of 0.810 is included in the very 

high category (Soleh, A, M. Khumaedi, Pramono, 2017). The Cronbach's alpha relia-

bility coefficient is 0.821, so the test instrument has very high reliability. Alpha 

Cronbach is a mathematical formula used to test the level of reliability. An instrument 

can be said to be reliable if it has a coefficient of 0.6 or more (Zahra & Rina, 2018). 

The reliability coefficient of the test is 0.821, so the test instrument has very high reli-

ability. Crobach's alpha value of more than 0.6 means that reliability is very good 

(Aprillia & Magdalena, 2018). 

The results of the reliability test have an average value of 0.7 and above, which is 

classified as good, meaning that the test has high reliability (Yusup, 2018). Theoreti-

cally, the measurement results can be trusted if, in several measurements of the same 

group of subjects, relatively the same results are obtained, as long as the subject being 

measured has not changed (Syamsuddin, 2017).  Test reliability is closely related to 

validity because a valid measuring instrument can be ascertained to be reliable, but a 

reliable measuring instrument is not necessarily valid (Sugiyono, 2019). Arikunto 

menyatakan penting bagi suatu tes memiliki persyaratan validitas dan reliabilitas, 

(Arikunto, 2018). Dalam tes mungkin reliabel, tetapi tidak valid. Sebaliknya suatu tes 

yang valid sudah pasti reliabel (Suci Mitra & Helendra, 2022). The quality of the items 

used to measure the ability of the test takers needs to be considered, including whether 

the items are valid and reliable; besides that, the items are said to be good if they are 

not too easy or too difficult. Items must be able to distinguish between test takers who 
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are clever and who are not clever, and the effectiveness of the distractor must be func-

tioning properly (Friatma & Anhar, 2019).  

 

 

4 Conclusion 

Spearman Brown's odd-even formula yields a reliability coefficient of 0.837, 

first-last Spearman Brown of 0.820. The Odd-Even Flanagan formula is 0.835, 

the first-last Flanagan formula is 0.8. The odd-even Rulon formula is 0.865, the 
first-last Rulon formula is 0.805, Kuder Richardson (KR-20) is 0.820, and KR-

21 is 0.8. Hoyt's formula is 0.810, while Cronbach's Alpha is 0.821. When 

viewed from the average reliability coefficient of all formulas, it shows a figure 
above 0.7, meaning that all reliability coefficients are included in the very good 

category, which is above 0.7. The results of the comparison (comparison) of all 

the reliability results obtained the results of a reliability coefficient above 0.7, 

which means that all reliability meets the requirements and is suitable to be 
used as a measuring tool, but if using reliability with the Rulon odd-even for-

mula, the results are higher, so it would be better to calculate the UAS eye test 

Graphic media development lectures use the Rulon odd-even formula. 
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