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AHゲデヴ;Iデぎ Electronic testing has become a regular part of online courses. Most learning management systems offer a wide 

range of tools that can be used in electronic tests. With respect to time demands, the most efficient tools are those that 

allow automatic assessment. The presented paper focuses on one of these tools: matching questions in which one 

question can be paired with multiple response terms. The aim of the paper is to identify how the types of questions used in 

a test can affect student results on such tests expressed as test scores. The authors focus mainly on the issue of the 

possible increase in scores that can occur with the use of closed questions, when students, after selecting the answers to 

デｴW ケ┌Wゲデｷﾗﾐゲ デｴW┞ ﾆﾐﾗ┘ the correct answers to, then guess the answers to the remaining questions (see Diamond and 

Evans, 1973, Ebel and Frisbie, 1986, Albanese, 1986). The authors show how the number of distractors (unused answers) 

included in a question influences the overall test score. The data on multiple-choice and alternative- response tests are 

well ﾆﾐﾗ┘ﾐ, b┌デ ﾐﾗデ ﾏ┌Iｴ ｷゲ ﾆﾐﾗ┘ﾐ ;Hﾗ┌デ ﾏ;デIｴｷﾐｪ ケ┌Wゲデｷﾗﾐゲく Eゲデｷﾏ;デｷﾐｪ aﾗヴﾏ┌ﾉ; ゲIﾗヴWゲ aﾗヴ ﾏ;デIｴｷﾐｪ-question tests is 

important for determining the threshold at which students demonsデヴ;デW デｴW┞ ヮﾗゲゲWゲゲ デｴW ヴWケ┌ｷヴWS ﾉW┗Wﾉ ﾗa ﾆﾐﾗ┘ﾉWSｪWく 
Here the authors will compare the scores obtained for three types of closed questions: multiple choice, alternative 

response and matching questions. The analysis of matching assignments in this paper demonstrates that they are a useful 

デﾗﾗﾉ aﾗヴ デWゲデｷﾐｪ ゲﾆｷﾉﾉゲく Hﾗ┘W┗Wヴが デｴｷゲ ｴﾗﾉSゲ ﾗﾐﾉ┞ ｷa デｴW ;ゲゲｷｪﾐﾏWﾐデ ｴ;ゲ ;デ ﾉW;ゲデ デ┘ﾗ Sｷゲデヴ;Iデﾗヴゲく TｴWﾐ デｴW ｷﾐaﾗヴﾏ;デｷﾗﾐ;ﾉ ┗;ﾉ┌e 

of this type of assignment is higher than that of multiple-choice assignments with three distractors. The results currently 

ｷﾐSｷI;デW デｴ;デ デｴWゲW デ┞ヮWゲ ﾗa ;ゲゲｷｪﾐﾏWﾐデ ;ヴW ﾐﾗデ ┌ゲWa┌ﾉ ｷa デｴW ﾗHﾃWIデｷ┗W ﾗa デｴW デWゲデｷﾐｪ ｷゲ デﾗ ヴ;ﾐﾆ ゲデ┌SWﾐデゲ ﾗヴ デﾗ Sｷゲデｷﾐｪ┌ｷゲｴ 
between very good students – and this applies even if two distractors are used. In the case of such an objective, it is better 

to use multiple-choice assignments. 

KW┞┘ﾗヴSゲぎ デesting, random score, test results, matching type, score formula, formula scoring  

1. IﾐデヴﾗS┌Iデｷﾗﾐ 

A general objective of this paper is to determine how the use of closed test assignments and questions may 

influence student test scores, and from an analysis determine which types of test assignments are best and 

have the greatest discriminating power. We will estimate the scores students would attain and the probability 

of their attaining theﾏ ｷa デｴW┞ ﾆﾐﾗ┘ デｴW ;ﾐゲ┘Wヴゲ デﾗ ; IWヴデ;ｷﾐ ﾐ┌ﾏHWヴ ﾗa ケ┌Wゲデｷﾗﾐゲ ;ﾐS ｪ┌Wゲゲ デｴW ;ﾐゲ┘Wヴゲ デﾗ 
the rest (see Diamond and Evans, 1973, Ebel and Frisbie, 1986, Abu-Sayf, 1979 and Albanese, 1986). We will 

compare the obtainable scores for three types of closed questions - multiple choice, alternative response and 

matching questions - and for combinations of them within individual tests. The results of the calculations will 

be demonstrated on examples that show how the choice or use of a particular test influences a student’s test 

score. 

This study was motivated by the preparation and assessment ﾗa デWゲデゲ ﾗa C┣WIｴ-ﾉ;ﾐｪ┌;ｪW ﾆﾐﾗ┘ﾉWSｪW デﾗ HW 
;ヮヮﾉｷWS デﾗ デｴW IｴｷﾉSヴWﾐ ﾗa ｷﾏﾏｷｪヴ;ﾐデゲ デﾗ デｴW C┣WIｴ RWヮ┌HﾉｷI ふゲWW KﾗゲデWﾉWIﾆ; ;ﾐS J;ﾐI;ヴｷﾆが ヲヰヱヴぶく TｴW デWゲデゲ 
examined in the course of our research contained the various types of questions mentioned above. In subject 

areas studied in the research we combined various types of tests. In order to compare the results in individual 

subject areas it was necessary to distinguish the random score(s) in relation to the type of test used. We found 

that the issue of formula scoring in the case of multiple-choice and alternative-response (true/false) types of 

questions has been extensively discussed in the literature; however we were unable to find in the literature an 

analysis of formula scoring calculations for the matching type of question. Our calculations, which are 

presented below, show that matching questions have different attributes from the other two question types. 

Most notably, the score formula for this type of question is not a linear function, which means that it is 

possible to change the properties of a test using matching questions, particularly the area in which the test 

possesses a best discriminating power. We will demonstrate this aspect of matching questions using the 

example of the situation that motivated this research, namely, the need to create language tests that 

Sｷゲデｷﾐｪ┌ｷゲｴ HWデ┘WWﾐ ゲデ┌SWﾐデゲ ﾗﾐ デｴW H;ゲｷゲ ﾗa ; ヶヰХ ﾉW┗Wﾉ ﾗa ﾆﾐﾗ┘ﾉWSｪW ﾗa デｴW ﾏ;デWヴｷ;ﾉ デWゲデWSく  
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Aﾐデﾗﾐｹﾐ J;ﾐL;ギｹﾆ ;ﾐS Y┗ﾗﾐ; KﾗゲデWﾉWIﾆ= 

2. M┌ﾉデｷヮﾉW-choice questions 

There is currently a wide range of programmes that can be used to create matching-type questions and enable 

their use both on websites and in almost every type of e-learning system. One frequently used programme for 

creating this type of test is Hot PotatoesTM (see Figure 1), for which there also exists a plugin for integration 

with the Moodle Language Management System (LMS). 

 

Fｷｪ┌ヴW 1: Hot Potatoes
TM 

Individual programs differ, of course, in terms of the number of options they offer and their visual 

presentation (see Figure 2). Usually, however, they offer the user the option to choose the number of 

questions and possible answers.  

 

Fｷｪ┌ヴW ヲ: Matching-type question in LMS Fronter 

3. C;ﾉI┌ﾉ;デｷﾐｪ ヮヴﾗH;HｷﾉｷデｷWゲ 

To calculate the possible scores that students can obtain and the probability of students obtaining those scores 

we used classic probability and combinatorial methods (see Charter, 2000). We shall assume in reference to all 

the calculations made in this paper that the student always ﾆﾐﾗ┘ゲ デｴW ;ﾐゲ┘Wヴゲ デﾗ ; ヮヴW-determined number of 

questions and that he or she guesses the answers to the remaining questions by using each of the other 

responses just once. Programs automatically ensure that one answer cannot be applied to more than one 

question.  The number of questions and the number of response options that are included in a test have an 

effect on the total random score that a student can attain. In this analysis we are focusing on tests in which 

each question comprises five sub-questions. This is the same number that was used in the test studied in our 

previous research. Moreover, it is easy to fix the total number of points awardable using this number of sub-

questions and to create combinations of questions for tests of different length.  
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For each question and sub-question we examined the use of between five and seven response options. These 

ヴWヮヴWゲWﾐデ デｴヴWW SｷaaWヴWﾐデ ;ヮヮヴﾗ;IｴWゲ デﾗ aﾗヴﾏ┌ﾉ;デｷﾐｪ ; デWゲデ ;ゲゲｷｪﾐﾏWﾐデ デｴ;デ ;ゲﾆゲ ; ゲデ┌SWﾐデ デﾗ ﾏ;デIｴ aｷ┗W ｷデWﾏゲ 
and to do by choosing among: 

• five response options (the 5-5 type),  

• six response options (the 5-6 type) and  

• seven response options (the 5-7 type).  

The results we compare here are of the scores students would probably obtain using the above-mentioned 

デ┞ヮWゲ ﾗa デWゲデ デ;ゲﾆゲ ;ﾐS ﾗa デｴW scores they would obtain if we used multiple-choice or alternative-response 

questions.  

To calculate the probability of students obtaining a certain score (see Arratia and Tavare, 1992, Pitman, 1997) 

we used rencontres numbers F(k,n) as described, for instance, by Riedel (2006), where F(k,n)  is the number 

of permutations of an n-WﾉWﾏWﾐデ ゲWデ デｴ;デ ﾆWWヮs k elements fixed.  

 

3.1 The 5-ヵ デ┞ヮW ﾗa ﾏ;デIｴｷﾐｪ ケ┌Wゲデｷﾗﾐ 

In the case of the 5-5 type of matching question, the student is presented with five response options (without 

using distractors) and has to correctly match them to five lexical items. Table 1 presents the calculated 

probabilities of obtaining individual scores. The rows give the number of questions the student would answer 

correctly, while the columns give the probability of the given score being attained. We are interested in 

ﾉW;ヴﾐｷﾐｪが aﾗヴ ｷﾐゲデ;ﾐIWが ┘ｴ;デ デｴW ヮヴﾗH;Hｷﾉｷデ┞ ｷゲ デｴ;デ ; ゲデ┌SWﾐデ ┘ｴﾗ ﾆﾐﾗ┘ゲ デｴW ;ﾐゲ┘Wヴ デﾗ aW┘Wヴ デｴ;ﾐ デｴヴWW 
questions will ultimately obtain three or more points in total in thｷゲ ﾆｷﾐS ﾗa ;ゲゲｷｪﾐﾏWﾐデ (and will thus obtain a 

passing score of 60% or more). Table 1 shows デｴ;デ デｴW ヮヴﾗH;Hｷﾉｷデ┞ ﾗa ゲデ┌SWﾐデゲ ┘ｴﾗ ﾆﾐﾗ┘ デｴW ;ﾐゲ┘Wヴ デﾗ ﾃ┌ゲデ 
two questions getting a score of three or more points is greater than 50% in this type of assignment (there is a 

ヵヰХ ﾉｷﾆWﾉｷｴﾗﾗS デｴ;デ デｴW ゲデ┌SWﾐデ ┘ｷﾉﾉ ﾗHデ;ｷﾐ デｴヴWW ヮﾗｷﾐデゲが ;ﾐS ; ヱΑХ ﾉｷﾆWﾉｷｴﾗﾗS デｴ;デ デｴW ゲデ┌SWﾐデ ┘ｷﾉﾉ ﾗHデ;ｷﾐ ;ゲ 
many as five points for this assignment). 

T;HﾉW ヱ: The 5-ヵ デ┞ヮW ﾗa ﾏ;デIｴｷﾐｪ ケ┌Wゲデｷﾗﾐぎ デｴW ﾐ┌ﾏHWヴ ﾗa ;ﾐゲ┘Wヴゲ ; ゲデ┌SWﾐデ ﾆﾐﾗ┘ゲ – the total score 

 0 1 2 3 4 5 

0 37% 38% 17% 8% 0% 1% 

1  38% 33% 25% 0% 4% 

2   33% 50% 0% 17% 

3    50% 0% 50% 

4     0% 100% 

5      100% 

3.2 The 5-ヶ デ┞ヮW ﾗa ﾏ;デIｴｷﾐｪ ケ┌Wゲデｷﾗﾐ 

Table 2 presents the score and probability calculations for a matching question that uses one distractor (the 5-

6 type). This type of of assignment is of more informational value than than a multiple-choice question with 

three distractorsく Hﾗ┘W┗Wヴが ゲデ┌SWﾐデゲ ┘ｴﾗ ﾆﾐﾗ┘ デｴW ;ﾐゲ┘Wヴ デﾗ ﾃ┌ゲデ デ┘ﾗ ケ┌Wゲデｷﾗﾐゲ here still have more than a 

50% probability of obtaining at least the required score of 3 points and and thereby passing this assignment. 
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T;HﾉW ヲ: The 5-6 type of matching assignment: 5 questions and 6 matching options (1 distractor) 

 0 1 2 3 4 5 

0 43% 37% 15% 4% 1% 0% 

1  44% 37% 15% 3% 1% 

2   46% 38% 13% 4% 

3    50% 33% 17% 

4     50% 50% 

5      100% 

3.3 The 5-Α デ┞ヮW ﾗa ﾏ;デIｴｷﾐｪ ケ┌Wゲデｷﾗﾐ 

Table 3 shows the probabilities of different scores being obtained in a matching question with two distractors 

(the 5-7 type) in relation to the number oa ;ﾐゲ┘Wヴゲ ; ゲデ┌SWﾐデ デヴ┌ﾉ┞ ﾆﾐﾗ┘ゲく Iﾐ デｴｷゲ デ┞ヮW ﾗa ;ゲゲｷｪﾐﾏWﾐデが デｴW 
ヮヴﾗH;Hｷﾉｷデ┞ デｴ;デ ; ゲデ┌SWﾐデ ┘ｴﾗ ﾆﾐﾗ┘ゲ デ┘ﾗ IﾗヴヴWIデ ;ﾐゲ┘Wヴゲ ┘ｷﾉﾉ ﾗHデ;ｷﾐ デｴヴWW ヮﾗｷﾐデゲ ｷゲ ﾉWゲゲ デｴ;ﾐ ヵヰХく Among the 

assignments studies here this type will be the one best suited to testing the lanｪ┌;ｪW ゲﾆｷﾉﾉゲ ﾗa ｷﾏﾏｷｪヴ;ﾐデ 
students in the proposed diagnostic test.  

T;HﾉW ンぎ The 5-7 type of matching assignment: 5 questions and 7 matching options (2 distractors) 

 0 1 2 3 4 5 

0 48% 36% 13% 3% 0% 0% 

1  50% 36% 12% 2% 0% 

2   51% 38% 10% 2% 

3    58% 33% 8% 

4     67% 33% 

5      100% 

3.4 A Iﾗﾏヮ;ヴｷゲﾗﾐ ﾗa デWゲデゲ 

Tables 4 and 5 present comparisons of all the above-mentioned test assignments. The results for the tests that 

use multiple-choice (M-C) and alternative-response (T-F) questions are also included in these tables for 

comparison. Table 4 calculates average test scores for each type of test in relation to the number of correct 

answers a ゲデ┌SWﾐデ ﾆﾐﾗ┘ゲ. The results presented in the figures indicate that the most informative type of 

assignment for diagnostic testing is the matching question test with two distractors.  Table 5 shows the 

ヮヴﾗH;Hｷﾉｷデ┞ デｴ;デ ; ゲデ┌SWﾐデ ┘ｴﾗ ﾆﾐﾗ┘ゲ デｴW IﾗヴヴWIデ ;ﾐゲ┘Wヴ デﾗ デ┘ﾗ ﾗヴ aW┘Wヴ ケ┌Wゲデｷﾗﾐゲ ┘ｷﾉﾉ ;デデ;ｷﾐ デｴW ヴWケ┌ｷヴWS 
minimum of three points to pass the assignment. This threshold corresponds to the requirements of the 

language test that the initial calculations were prepared for. The results indicate that the alternative-response 

type of assignment (true/false) is not appropriate because it is of little informational value. The best and most 

informative type of assignment is the matching question with two distractors. Pre-testing moreover showed 

that this type of test assignment appeals to students and is easy to understand.   

T;HﾉW ヴ: Average scores for the different types of test assignment  

 T-F M-C 5-5 5-6 5-7 

0 2.5 1.25 1.0 0.8 0.7 

1 3.0 2.00 2.0 1.8 1.7 

2 3.5 2.75 3.0 2.8 2.6 

3 4.0 3.50 4.0 3.7 3.5 

4 4.5 4.25 5.0 4.5 4.3 

5 5.0 5.00 5.0 5.0 5.0 
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T;HﾉW ヵ: The probability a student can successfully pass the assignment even if she/he has less than the 

ヴWケ┌ｷヴWS ;ﾏﾗ┌ﾐデ ﾗa ﾆﾐﾗ┘ﾉWSｪW デﾗ ヮ;ゲゲ  

 T-F M-C 5-5 5-6 5-7 

0 50% 10% 9% 5% 3% 

1 69% 26% 29% 19% 14% 

2 88% 58% 67% 54% 49% 

4. C;ﾉI┌ﾉ;デｷﾐｪ ヮヴﾗH;HｷﾉｷデｷWゲ aﾗヴ ; IﾗﾏHｷﾐ;デｷﾗﾐ ﾗa ケ┌Wゲデｷﾗﾐゲ 

The calculations show that the score formula for the matching-type /assignment ｷゲ ﾐﾗデ ふ┌ﾐﾉｷﾆW デｴW aﾗヴﾏ┌ﾉ; 
scoring for other types of questions studied) a linear function (cf. Ridel, 2006). As a result, the matching 

question ｷゲ HWデデWヴ ;デ ;II┌ヴ;デWﾉ┞ ﾏW;ゲ┌ヴｷﾐｪ ; ゲデ┌SWﾐデげゲ ゲﾆｷﾉﾉゲ ﾗﾐ ゲﾗﾏW ﾉW┗Wﾉゲ デｴ;ﾐ ﾗデｴWヴ デ┞ヮWs of questions are. 

On the other hand, when multiple questions are used the overall resulted is influenced by how the student’s 

ﾆﾐﾗ┘ﾉWSｪW ｷゲ SｷゲデヴｷH┌デWS HWデ┘WWﾐ SｷaaWヴWﾐデ ケ┌Wゲデｷﾗﾐゲく T;HﾉW ヶ ゲｴﾗ┘ゲ デｴW ゲｷデ┌;デｷﾗﾐ ┘ｴWヴW ; ゲデ┌SWﾐデ ｷゲ 
presented with two matching-デ┞ヮW ケ┌Wゲデｷﾗﾐゲ ;ﾐS ﾆﾐﾗ┘ゲ デｴW ;ﾐゲ┘Wヴs to six sub-questions. The average 

attained score is divided according to how the ゲデ┌SWﾐデげゲ ﾆﾐﾗ┘ﾉWSｪW ﾗa デｴW ;ﾐゲ┘Wヴゲ デﾗ sub-questions is divided.  

TｴW ヴWゲ┌ﾉデゲ ゲｴﾗ┘ デｴ;デ ゲデ┌SWﾐデゲ ┘ｴﾗゲW ﾆﾐﾗ┘ﾉWSｪW ｷゲ SｷゲデヴｷH┌デWS W┗Wﾐﾉ┞ ;ﾏﾗng the questions have a slight 

;S┗;ﾐデ;ｪWく Tｴｷゲ a;Iデ ﾐWWSゲ デﾗ HW デ;ﾆWﾐ ｷﾐデﾗ ;IIﾗ┌ﾐデ ｷﾐ デｴW SW┗WﾉﾗヮﾏWﾐデ ;ﾐS ;ゲゲWゲゲﾏWﾐデ ﾗa デWゲデゲく   

T;HﾉW ヶ: Average score for two questions of the same type based on a distribution of six correct answers 

 5-5 5-6 5-7 

5-1 7 6.8 6.7 

4-2 8 7.3 6.9 

3-3 8 7.4 7 

5. SIﾗヴW aﾗヴﾏ┌ﾉ; ;ﾐS aﾗヴﾏ┌ﾉ; ゲIﾗヴｷﾐｪ aﾗヴ M┌ﾉデｷヮﾉW-Choice test 

The basic objection to the use of tests with closed questions is that students often get part of their score by 

just guessing the answers to questions they cannot answer. If a test contains multiple-choice items, the typical 

student’s ゲデヴ;デWｪ┞ ┘ｷﾉﾉ HW デﾗ ;ﾐゲ┘Wヴ デｴﾗゲW ケ┌Wゲデｷﾗﾐゲ デｴW┞ ﾆﾐﾗ┘ デｴW ;ﾐゲ┘Wヴ デﾗ ;ﾐS デｴWﾐ ｪ┌Wゲゲ デｴW ;ﾐゲ┘Wヴゲ デﾗ 
the rest of the questions. The results that we get are distorted and cannot be compared to the results of other 

tests. If, for example, we ﾏ;ﾆW デ┘ﾗ デWゲデゲ ┘ith the goal of comparing ヮ┌ヮｷﾉゲげ ﾆﾐﾗ┘ﾉWSｪWが ┘ｴWヴW ﾗﾐW test 

consists of open questions and the other is multiple choice with just two items per question, the score on the 

second test will naturally be much higher because most of the answers will have been guessed with a fifty 

percent probability of guessing the right answer.   

There are several ways to rectification of the gained data. E;Iｴ ﾏWデｴﾗS ｴ;ゲ ｷデゲ ;S┗;ﾐデ;ｪWゲ ;ﾐS Sヴ;┘H;Iﾆゲ ;ﾐS 
which one is used will depend on the particular test assignment and the goal we want to achieve. There are 

three basic goals in all testing: 

ひ to minimise wherever possible the number of questions in which students can ﾏ;ﾆW ヴ;ﾐSﾗﾏ ｪ┌WゲゲWゲ  

ひ to minimise the differences (in scores/results) of ゲデ┌SWﾐデゲ ┘ｴﾗ ﾆﾐﾗ┘ デｴW ゲ;ﾏW ﾐ┌ﾏHWヴ ﾗa IﾗヴヴWIデ   
 answers  

ひ to ensure the comparability of results attained using SｷaaWヴWﾐデ ﾆｷﾐSゲ ﾗa デWゲデゲ  

The literature describes in detail some tools that can be used to minimise the number of answers a student 

can just guess with respect to one of the above stated goals (cf. Budescu and Bo, 2014, Farrell and Farrell, 

2014). These tools include advice on how to select distractors, how to pose questions, and may recommend 

deducting points for incorrect answers, or they may give advice on how to estimate the number of guessed 

responses on the basis of the number of wrong answers. However, none of these options solves the problem 

entirely. For example, a pupil could rule out some of the response options to a multiple-choice question, 

thereby reducing the actual number of options from which to attempt to guess the right answer; the chances 
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of the student’s success are thereby increased.  The usual approach to estimating the number of questions to 

┘ｴｷIｴ ; ゲデ┌SWﾐデ SｷS ﾐﾗデ ﾆﾐﾗ┘ デｴW ;ﾐゲ┘Wヴ ｷﾐ ; ﾏ┌ﾉデｷヮﾉW-choice test is based on the number of incorrect 

answers the student chose. This calculation is based on the idea that a student scores by chance in about one 

nth of the number of guessed answers (where n is the number of items to choose from). Thus, if a student 

answered 3 questions incorrectly on a test in which question was accompanied by four response items to 

choose from, we presume the student had been guessing four times and one of the guessed answers was 

correct. Thus the following formula could be used: 

 

where (ܥ)ܵܨ is the formula scoring, ܥ the number of correct answers and ܹ the number of wrong answers. 

The table 7 presents the converted values for a test with five questions offering different numbers of response 

items to choose from (two, three, four and five items). 

T;HﾉW Αぎ Standard formula scoring for a multiple-choice test made up of five questions with different numbers 

of response items (from 2 to 5) to choose from 

C/n 2 3 4 5 

0 -5.00 -2.50 -1.67 -1.25 

1 -3.00 -1.00 -0.33 0.00 

2 -1.00 0.50 1.00 1.25 

3 1.00 2.00 2.33 2.50 

4 3.00 3.50 3.67 3.75 

5 5.00 5.00 5.00 5.00 

However, this method of conversion is not suitable for comparing results from different types of tests as it 

introduces negative values to the test results and in some cases significantly changes the range of possible test 

values. Moreover, the formula scoring presented above cannot easily be extended for use with matching-type 

tests. 

For this reason the authors of this paper introduce a new approach based on the formula 

 

where C stands for the number of correct answers and ܲ(ܥ,݅) stands for the probability that a student will 

attain C correct answers ┘ｴWﾐ ゲっｴW ﾆﾐﾗ┘ゲ ݅ correct answers and guesses the remaining answers. This formula 

is based on [the idea ofthe mean value of a random variable and calculates the value from which the required 

number of points is attained if the student is guessing randomly. 

T;HﾉW Βぎ Score formula for a multiple-choice test made up of five questions with different numbers of response 

items (from 2 to 5) to choose from 

C/n 2 3 4 5 

0 0.00 0.00 0.00 0.00 

1 0.29 0.38 0.44 0.50 

2 0.73 0.97 1.14 1.27 

3 1.43 1.87 2.14 2.31 

4 2.53 3.08 3.36 3.51 

5 4.10 4.51 4.67 4.75 
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T;HﾉW Γぎ Score formula for a multiple-choice test made up of ten questions with different numbers of response 

items (from 2 to 5) to choose from 

C/n 2 3 4 5 

0 0.00 0.00 0.00 0.00 

1 0.17 0.23 0.29 0.33 

2 0.39 0.56 0.70 0.83 

3 0.69 1.02 1.30 1.53 

4 1.11 1.67 2.12 2.45 

5 1.71 2.57 3.17 3.56 

6 2.55 3.72 4.38 4.76 

7 3.73 5.06 5.68 6.00 

8 5.25 6.51 7.00 7.25 

9 7.05 8.00 8.33 8.50 

10 9.01 9.50 9.67 9.75 

Tables 8 and 9 show how the converted test results change depending on the number of response items. We 

can see that the range of results is close to the range of results on the original tests resultsく UﾐﾉｷﾆW デｴW ;Hﾗ┗W-

described method usually usedが デｴｷゲ ﾏWデｴﾗS ﾆWWヮゲ the minimum value but also decreases the maximum value 

HWI;┌ゲW デｴW ﾏ;┝ｷﾏ┌ﾏ ﾐ┌ﾏHWヴ ﾗa ヮﾗｷﾐデゲ I;ﾐ HW ;デデ;ｷﾐWS ﾐﾗデ ﾗﾐﾉ┞ デｴ;ﾐﾆゲ デﾗ ﾆﾐﾗ┘ﾉWSｪWが H┌デ ;ﾉゲﾗ to random 

ｪ┌Wゲゲｷﾐｪく TｴW ヮヴWゲWﾐデWS a┌ﾐIデｷﾗﾐ ｷゲ ﾐﾗデが ┌ﾐﾉｷﾆW デｴW ヮヴW┗ｷﾗ┌ゲ ﾗne, a linear function. 

5.1 E┝;ﾏヮﾉW ﾗa ┌ゲW  

The differences between both functions after the correction of test results can be demonstrated by comparing 

ヴWゲ┌ﾉデゲ ｷﾐ ; デWゲデ ﾗa ﾉ;ﾐｪ┌;ｪW ゲﾆｷﾉﾉゲ ﾗa ﾏｷｪヴ;ﾐデ IｴｷﾉSヴWﾐ at the B2 level in writing and listening (see KosteﾉWIﾆ; ;ﾐS 
J;ﾐI;ヴｷﾆが ヲヰヱヴぶく Iﾐ デｴW ┘ヴｷデデWﾐ デWゲデが ヮ┌ヮｷﾉゲ ヮヴﾗS┌IWS ┘ヴｷデデWﾐ ;ﾐゲ┘Wヴゲ デﾗ ﾗヮWﾐ ケ┌Wゲデｷﾗﾐゲが ｷﾐ デｴW ﾉｷゲデWﾐｷﾐｪ test 

true-false question were used. Therefore we compared a test with open questions to a test highly prone to 

random error. The results of this comparison are presented in Table 10. The comparison was carried out both 

for a complete set of data and for data from which we excluded tests on which pupils scored either the 

minimum or the maximum number of points (the biggest difference between the conversion functions is at 

these two extremes). The comparison shows that despite the significant initial difference in the point values, 

デｴW ヮ┌ヮｷﾉゲげ ゲﾆｷﾉﾉゲ ｷﾐ Hﾗデｴ ゲデ┌SｷWS ;ヴW;ゲ ┘WヴW ┗Wヴ┞ ゲｷﾏｷﾉ;ヴく 

T;HﾉW ヱヰぎ A comparison of calculations before and after subtracting randomly attained calculations using both 

methods described above 

  Ø Writing Ø Listening Ø Listening SF Ø Listening FS 

Full sets of data  3.46 6.98 4.12 3.72 

Data without extremes 4.80 7.26 4.41 4.30 

T;HﾉW ヱヱぎ A comparison of calculations before and after subtracting randomly attained calculations using both 

methods described above  

  Ø |Writing - Listening| Ø |Writing - Listening SF| Ø |Writing - Listening FS| 

Full sets of data 3.73 2.48 3.08 

Data without extremes 2.70 2.29 2.95 

This means that the conversion functions approximated the data of both groups. What is very interesting is to 

compare the values before and after conversion for individual students. In Table 11 you will find the ‘average 

distance’ between the results of individual students in both ゲﾆｷﾉﾉ ;ヴW;ゲ studied. The table clearly shows that the 

www.ejel.org  274 ISSN 1479-4403 

http://www.ejel.org/


Aﾐデﾗﾐｹﾐ J;ﾐL;ギｹﾆ ;ﾐS Y┗ﾗﾐ; KﾗゲデWﾉWIﾆ= 

method we propose reflects the overall shift and approximation of results even at the level of the individual 

student, which is not true in the case of the standard FS method, where this approximation (in lesser degree) 

can only be observed for the full data set.  

6. DWデWヴﾏｷﾐｷﾐｪ デｴW ゲIﾗヴW aﾗヴﾏ┌ﾉ; aﾗヴ ﾏ;デIｴｷﾐｪ-デ┞ヮW デWゲデゲ 

T;HﾉW ヱヲぎ Score formula for each type of test and the attained score  

 0 1 2 3 4 5 

5-7 0.00 0.58 1.38 2.36 3.47 4.62 

5-6 0.00 0.54 1.32 2.25 3.28 4.42 

5-5 0.00 0.50 1.19 2.07  4.00 

T-F 0.00 0.29 0.73 1.43 2.53 4.10 

MC 3 0.00 0.38 0.97 1.87 3.08 4.51 

MC 4 0.00 0.44 1.14 2.14 3.36 4.67 

MC 5 0.00 0.50 1.27 2.31 3.51 4.75 

The method of determining score formula presented above, based on probability of the different resultscan be 

modified for matching-type tests. The following table (Table 12) presents the corresponding values of the 

function for all the three types of tests studied here. For easy comparison it also contains data on multiple-

choice tests.  

7. Conclusion 

The goal of this paper was to describe the basic properties of a matching-type test. The matching-type test has 

significant potential and is a tool particularly well suited to デWゲデゲ デｴ;デ ゲWWﾆ デﾗ ;ゲゲWゲゲ デｴW level of ﾆﾐﾗ┘ﾉWSｪW ; 
student has attained. For example, the matching-type test with two distractors is very good at distinguishing 

ﾆﾐﾗ┘ﾉWSｪW ﾉW┗Wﾉゲ ﾏW;ゲ┌ヴWS ;ｪ;ｷﾐゲデ ; ヶヰХ ヮ;ゲゲｷﾐｪ ゲIﾗヴWく   

The results currently indicate that these types of assignment are not usWa┌ﾉ ｷa デｴW ﾗHﾃWIデｷ┗W ｷゲ デﾗ ヴ;ﾐﾆ ゲデ┌SWﾐデゲ 
or to distinguish between very good students – and this applies even if two distractors are used.  

The paper introduces two methods of rectification of data that are obtained from tests made up of closed 

questions. The rectification calculations ﾏ;ﾆW ｷデ ヮﾗゲゲｷHﾉW デﾗ Iﾗﾏヮ;ヴW ゲIﾗヴWゲ ;デデ;ｷﾐWS ｷﾐ SｷaaWヴWﾐデ デ┞ヮWゲ ﾗa デWゲデ 
because they allow the score values to be ‘purged’ of random score increases that can occur in relation to the 

type of test used. The paper compares two methods used for multiple-choice tests and introduces how one of 

the methods can be modified to be used with matching-type tests. This paper presents the score values of this 

scoring formula for the 5-5, 5-6 and 5-7 types of test and introduce a method that can be used to calculate 

these values also for other types of test.  
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