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AďƐƚƌĂĐƚ͗ 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 

ƚŚĞ ƋƵĞƐƚŝŽŶƐ ƚŚĞǇ ŬŶŽǁ 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 ŬŶŽǁŶ, bƵƚ ŶŽƚ ŵƵĐŚ ŝƐ ŬŶŽǁŶ ĂďŽƵƚ ŵĂƚĐŚŝŶŐ ƋƵĞƐƚŝŽŶƐ͘ EƐƚŝŵĂƚŝŶŐ ĨŽƌŵƵůĂ ƐĐŽƌĞƐ ĨŽƌ ŵĂƚĐŚŝŶŐ-question tests is 

important for determining the threshold at which students demonsƚƌĂƚĞ ƚŚĞǇ ƉŽƐƐĞƐƐ ƚŚĞ ƌĞƋƵŝƌĞĚ ůĞǀĞů ŽĨ ŬŶŽǁůĞĚŐĞ͘ 
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 

ƚŽŽů ĨŽƌ ƚĞƐƚŝŶŐ ƐŬŝůůƐ͘ HŽǁĞǀĞƌ͕ ƚŚŝƐ ŚŽůĚƐ ŽŶůǇ ŝĨ ƚŚĞ ĂƐƐŝŐŶŵĞŶƚ ŚĂƐ Ăƚ ůĞĂƐƚ ƚǁŽ ĚŝƐƚƌĂĐƚŽƌƐ͘ TŚĞŶ ƚŚĞ ŝŶĨŽƌŵĂƚŝŽŶĂů ǀĂůƵe 

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

ŝŶĚŝĐĂƚĞ ƚŚĂƚ ƚŚĞƐĞ ƚǇƉĞƐ ŽĨ ĂƐƐŝŐŶŵĞŶƚ ĂƌĞ ŶŽƚ ƵƐĞĨƵů ŝĨ ƚŚĞ ŽďũĞĐƚŝǀĞ ŽĨ ƚŚĞ ƚĞƐƚŝŶŐ ŝƐ ƚŽ ƌĂŶŬ ƐƚƵĚĞŶƚƐ Žƌ ƚŽ ĚŝƐƚŝŶŐƵŝƐŚ 
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. 

KĞǇǁŽƌĚƐ͗ ƚesting, random score, test results, matching type, score formula, formula scoring  

1. IŶƚƌŽĚƵĐƚŝŽŶ 

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 theŵ ŝĨ ƚŚĞǇ ŬŶŽǁ ƚŚĞ ĂŶƐǁĞƌƐ ƚŽ Ă ĐĞƌƚĂŝŶ ŶƵŵďĞƌ ŽĨ ƋƵĞƐƚŝŽŶƐ ĂŶĚ ŐƵĞƐƐ ƚŚĞ ĂŶƐǁĞƌƐ ƚŽ 
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 ŽĨ ƚĞƐƚƐ ŽĨ CǌĞĐŚ-ůĂŶŐƵĂŐĞ ŬŶŽǁůĞĚŐĞ ƚŽ ďĞ 
ĂƉƉůŝĞĚ ƚŽ ƚŚĞ ĐŚŝůĚƌĞŶ ŽĨ ŝŵŵŝŐƌĂŶƚƐ ƚŽ ƚŚĞ CǌĞĐŚ RĞƉƵďůŝĐ ;ƐĞĞ KŽƐƚĞůĞĐŬĂ ĂŶĚ JĂŶĐĂƌŝŬ͕ ϮϬϭϰͿ͘ TŚĞ ƚĞƐƚƐ 
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 

ĚŝƐƚŝŶŐƵŝƐŚ ďĞƚǁĞĞŶ ƐƚƵĚĞŶƚƐ ŽŶ ƚŚĞ ďĂƐŝƐ ŽĨ Ă ϲϬй ůĞǀĞů ŽĨ ŬŶŽǁůĞĚŐĞ ŽĨ ƚŚĞ ŵĂƚĞƌŝĂů ƚĞƐƚĞĚ͘  
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2. MƵůƚŝƉůĞ-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). 

 

FŝŐƵƌĞ 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.  

 

FŝŐƵƌĞ Ϯ: Matching-type question in LMS Fronter 

3. CĂůĐƵůĂƚŝŶŐ ƉƌŽďĂďŝůŝƚŝĞƐ 

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 ŬŶŽǁƐ ƚŚĞ ĂŶƐǁĞƌƐ ƚŽ Ă ƉƌĞ-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 

ƌĞƉƌĞƐĞŶƚ ƚŚƌĞĞ ĚŝĨĨĞƌĞŶƚ ĂƉƉƌŽĂĐŚĞƐ ƚŽ ĨŽƌŵƵůĂƚŝŶŐ Ă ƚĞƐƚ ĂƐƐŝŐŶŵĞŶƚ ƚŚĂƚ ĂƐŬƐ Ă ƐƚƵĚĞŶƚ ƚŽ ŵĂƚĐŚ ĨŝǀĞ ŝƚĞŵƐ 
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 

ƚǇƉĞƐ ŽĨ ƚĞƐƚ ƚĂƐŬƐ ĂŶĚ ŽĨ ƚŚĞ 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-ĞůĞŵĞŶƚ ƐĞƚ ƚŚĂƚ ŬĞĞƉs k elements fixed.  

 

3.1 The 5-ϱ ƚǇƉĞ ŽĨ ŵĂƚĐŚŝŶŐ ƋƵĞƐƚŝŽŶ 

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 

ůĞĂƌŶŝŶŐ͕ ĨŽƌ ŝŶƐƚĂŶĐĞ͕ ǁŚĂƚ ƚŚĞ ƉƌŽďĂďŝůŝƚǇ ŝƐ ƚŚĂƚ Ă ƐƚƵĚĞŶƚ ǁŚŽ ŬŶŽǁƐ ƚŚĞ ĂŶƐǁĞƌ ƚŽ ĨĞǁĞƌ ƚŚĂŶ ƚŚƌĞĞ 
questions will ultimately obtain three or more points in total in thŝƐ ŬŝŶĚ ŽĨ ĂƐƐŝŐŶŵĞŶƚ (and will thus obtain a 

passing score of 60% or more). Table 1 shows ƚŚĂƚ ƚŚĞ ƉƌŽďĂďŝůŝƚǇ ŽĨ ƐƚƵĚĞŶƚƐ ǁŚŽ ŬŶŽǁ ƚŚĞ ĂŶƐǁĞƌ ƚŽ ũƵƐƚ 
two questions getting a score of three or more points is greater than 50% in this type of assignment (there is a 

ϱϬй ůŝŬĞůŝŚŽŽĚ ƚŚĂƚ ƚŚĞ ƐƚƵĚĞŶƚ ǁŝůů ŽďƚĂŝŶ ƚŚƌĞĞ ƉŽŝŶƚƐ͕ ĂŶĚ Ă ϭϳй ůŝŬĞůŝŚŽŽĚ ƚŚĂƚ ƚŚĞ ƐƚƵĚĞŶƚ ǁŝůů ŽďƚĂŝŶ ĂƐ 
many as five points for this assignment). 

TĂďůĞ ϭ: The 5-ϱ ƚǇƉĞ ŽĨ ŵĂƚĐŚŝŶŐ ƋƵĞƐƚŝŽŶ͗ ƚŚĞ ŶƵŵďĞƌ ŽĨ ĂŶƐǁĞƌƐ Ă ƐƚƵĚĞŶƚ ŬŶŽǁƐ – 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-ϲ ƚǇƉĞ ŽĨ ŵĂƚĐŚŝŶŐ ƋƵĞƐƚŝŽŶ 

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 distractors͘ HŽǁĞǀĞƌ͕ ƐƚƵĚĞŶƚƐ ǁŚŽ ŬŶŽǁ ƚŚĞ ĂŶƐǁĞƌ ƚŽ ũƵƐƚ ƚǁŽ ƋƵĞƐƚŝŽŶƐ 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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TĂďůĞ Ϯ: 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-ϳ ƚǇƉĞ ŽĨ ŵĂƚĐŚŝŶŐ ƋƵĞƐƚŝŽŶ 

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 oĨ ĂŶƐǁĞƌƐ Ă ƐƚƵĚĞŶƚ ƚƌƵůǇ ŬŶŽǁƐ͘ IŶ ƚŚŝƐ ƚǇƉĞ ŽĨ ĂƐƐŝŐŶŵĞŶƚ͕ ƚŚĞ 
ƉƌŽďĂďŝůŝƚǇ ƚŚĂƚ Ă ƐƚƵĚĞŶƚ ǁŚŽ ŬŶŽǁƐ ƚǁŽ ĐŽƌƌĞĐƚ ĂŶƐǁĞƌƐ ǁŝůů ŽďƚĂŝŶ ƚŚƌĞĞ ƉŽŝŶƚƐ ŝƐ ůĞƐƐ ƚŚĂŶ ϱϬй͘ Among the 

assignments studies here this type will be the one best suited to testing the lanŐƵĂŐĞ ƐŬŝůůƐ ŽĨ ŝŵŵŝŐƌĂŶƚ 
students in the proposed diagnostic test.  

TĂďůĞ ϯ͗ 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 ĐŽŵƉĂƌŝƐŽŶ ŽĨ ƚĞƐƚƐ 

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 ƐƚƵĚĞŶƚ ŬŶŽǁƐ. 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 

ƉƌŽďĂďŝůŝƚǇ ƚŚĂƚ Ă ƐƚƵĚĞŶƚ ǁŚŽ ŬŶŽǁƐ ƚŚĞ ĐŽƌƌĞĐƚ ĂŶƐǁĞƌ ƚŽ ƚǁŽ Žƌ ĨĞǁĞƌ ƋƵĞƐƚŝŽŶƐ ǁŝůů ĂƚƚĂŝŶ ƚŚĞ ƌĞƋƵŝƌĞĚ 
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.   

TĂďůĞ ϰ: 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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TĂďůĞ ϱ: The probability a student can successfully pass the assignment even if she/he has less than the 

ƌĞƋƵŝƌĞĚ ĂŵŽƵŶƚ ŽĨ ŬŶŽǁůĞĚŐĞ ƚŽ ƉĂƐƐ  

 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. CĂůĐƵůĂƚŝŶŐ ƉƌŽďĂďŝůŝƚŝĞƐ ĨŽƌ Ă ĐŽŵďŝŶĂƚŝŽŶ ŽĨ ƋƵĞƐƚŝŽŶƐ 

The calculations show that the score formula for the matching-type /assignment ŝƐ ŶŽƚ ;ƵŶůŝŬĞ ƚŚĞ ĨŽƌŵƵůĂ 
scoring for other types of questions studied) a linear function (cf. Ridel, 2006). As a result, the matching 

question ŝƐ ďĞƚƚĞƌ Ăƚ ĂĐĐƵƌĂƚĞůǇ ŵĞĂƐƵƌŝŶŐ Ă ƐƚƵĚĞŶƚ͛Ɛ ƐŬŝůůƐ ŽŶ ƐŽŵĞ ůĞǀĞůƐ ƚŚĂŶ ŽƚŚĞƌ ƚǇƉĞs of questions are. 

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

ŬŶŽǁůĞĚŐĞ ŝƐ ĚŝƐƚƌŝďƵƚĞĚ ďĞƚǁĞĞŶ ĚŝĨĨĞƌĞŶƚ ƋƵĞƐƚŝŽŶƐ͘ TĂďůĞ ϲ ƐŚŽǁƐ ƚŚĞ ƐŝƚƵĂƚŝŽŶ ǁŚĞƌĞ Ă ƐƚƵĚĞŶƚ ŝƐ 
presented with two matching-ƚǇƉĞ ƋƵĞƐƚŝŽŶƐ ĂŶĚ ŬŶŽǁƐ ƚŚĞ ĂŶƐǁĞƌs to six sub-questions. The average 

attained score is divided according to how the ƐƚƵĚĞŶƚ͛Ɛ ŬŶŽǁůĞĚŐĞ ŽĨ ƚŚĞ ĂŶƐǁĞƌƐ ƚŽ sub-questions is divided.  

TŚĞ ƌĞƐƵůƚƐ ƐŚŽǁ ƚŚĂƚ ƐƚƵĚĞŶƚƐ ǁŚŽƐĞ ŬŶŽǁůĞĚŐĞ ŝƐ ĚŝƐƚƌŝďƵƚĞĚ ĞǀĞŶůǇ ĂŵŽng the questions have a slight 

ĂĚǀĂŶƚĂŐĞ͘ TŚŝƐ ĨĂĐƚ ŶĞĞĚƐ ƚŽ ďĞ ƚĂŬĞŶ ŝŶƚŽ ĂĐĐŽƵŶƚ ŝŶ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ƚĞƐƚƐ͘   

TĂďůĞ ϲ: 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. SĐŽƌĞ ĨŽƌŵƵůĂ ĂŶĚ ĨŽƌŵƵůĂ ƐĐŽƌŝŶŐ ĨŽƌ MƵůƚŝƉůĞ-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 ƐƚƌĂƚĞŐǇ ǁŝůů ďĞ ƚŽ ĂŶƐǁĞƌ ƚŚŽƐĞ ƋƵĞƐƚŝŽŶƐ ƚŚĞǇ ŬŶŽǁ ƚŚĞ ĂŶƐǁĞƌ ƚŽ ĂŶĚ ƚŚĞŶ ŐƵĞƐƐ ƚŚĞ ĂŶƐǁĞƌƐ ƚŽ 
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 ŵĂŬĞ ƚǁŽ ƚĞƐƚƐ ǁith the goal of comparing ƉƵƉŝůƐ͛ ŬŶŽǁůĞĚŐĞ͕ ǁŚĞƌĞ ŽŶĞ 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. EĂĐŚ ŵĞƚŚŽĚ ŚĂƐ ŝƚƐ ĂĚǀĂŶƚĂŐĞƐ ĂŶĚ ĚƌĂǁďĂĐŬƐ ĂŶĚ 
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: 

ͻ to minimise wherever possible the number of questions in which students can ŵĂŬĞ ƌĂŶĚŽŵ ŐƵĞƐƐĞƐ  

ͻ to minimise the differences (in scores/results) of ƐƚƵĚĞŶƚƐ ǁŚŽ ŬŶŽǁ ƚŚĞ ƐĂŵĞ ŶƵŵďĞƌ ŽĨ ĐŽƌƌĞĐƚ   
 answers  

ͻ to ensure the comparability of results attained using ĚŝĨĨĞƌĞŶƚ ŬŝŶĚƐ ŽĨ ƚĞƐƚƐ  

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 

ǁŚŝĐŚ Ă ƐƚƵĚĞŶƚ ĚŝĚ ŶŽƚ ŬŶŽǁ ƚŚĞ ĂŶƐǁĞƌ ŝŶ Ă ŵƵůƚŝƉůĞ-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). 

TĂďůĞ ϳ͗ 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 ǁŚĞŶ ƐͬŚĞ ŬŶŽǁƐ ݅ 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. 

TĂďůĞ ϴ͗ 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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TĂďůĞ ϵ͗ 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 results͘ UŶůŝŬĞ ƚŚĞ ĂďŽǀĞ-

described method usually used͕ ƚŚŝƐ ŵĞƚŚŽĚ ŬĞĞƉƐ the minimum value but also decreases the maximum value 

ďĞĐĂƵƐĞ ƚŚĞ ŵĂǆŝŵƵŵ ŶƵŵďĞƌ ŽĨ ƉŽŝŶƚƐ ĐĂŶ ďĞ ĂƚƚĂŝŶĞĚ ŶŽƚ ŽŶůǇ ƚŚĂŶŬƐ ƚŽ ŬŶŽǁůĞĚŐĞ͕ ďƵƚ ĂůƐŽ to random 

ŐƵĞƐƐŝŶŐ͘ TŚĞ ƉƌĞƐĞŶƚĞĚ ĨƵŶĐƚŝŽŶ ŝƐ ŶŽƚ͕ ƵŶůŝŬĞ ƚŚĞ ƉƌĞǀŝŽƵƐ Žne, a linear function. 

5.1 EǆĂŵƉůĞ ŽĨ ƵƐĞ  

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

ƌĞƐƵůƚƐ ŝŶ Ă ƚĞƐƚ ŽĨ ůĂŶŐƵĂŐĞ ƐŬŝůůƐ ŽĨ ŵŝŐƌĂŶƚ ĐŚŝůĚƌĞŶ at the B2 level in writing and listening (see KosteůĞĐŬĂ ĂŶĚ 
JĂŶĐĂƌŝŬ͕ ϮϬϭϰͿ͘ IŶ ƚŚĞ ǁƌŝƚƚĞŶ ƚĞƐƚ͕ ƉƵƉŝůƐ ƉƌŽĚƵĐĞĚ ǁƌŝƚƚĞŶ ĂŶƐǁĞƌƐ ƚŽ ŽƉĞŶ ƋƵĞƐƚŝŽŶƐ͕ ŝŶ ƚŚĞ ůŝƐƚĞŶŝŶŐ 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, 

ƚŚĞ ƉƵƉŝůƐ͛ ƐŬŝůůƐ ŝŶ ďŽƚŚ ƐƚƵĚŝĞĚ ĂƌĞĂƐ ǁĞƌĞ ǀĞƌǇ ƐŝŵŝůĂƌ͘ 

TĂďůĞ ϭϬ͗ 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 

TĂďůĞ ϭϭ͗ 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 ƐŬŝůů ĂƌĞĂƐ studied. The table clearly shows that the 
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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. DĞƚĞƌŵŝŶŝŶŐ ƚŚĞ ƐĐŽƌĞ ĨŽƌŵƵůĂ ĨŽƌ ŵĂƚĐŚŝŶŐ-ƚǇƉĞ ƚĞƐƚƐ 

TĂďůĞ ϭϮ͗ 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 ƚĞƐƚƐ ƚŚĂƚ ƐĞĞŬ ƚŽ ĂƐƐĞƐƐ ƚŚĞ level of ŬŶŽǁůĞĚŐĞ Ă 
student has attained. For example, the matching-type test with two distractors is very good at distinguishing 

ŬŶŽǁůĞĚŐĞ ůĞǀĞůƐ ŵĞĂƐƵƌĞĚ ĂŐĂŝŶƐƚ Ă ϲϬй ƉĂƐƐŝŶŐ ƐĐŽƌĞ͘   

The results currently indicate that these types of assignment are not usĞĨƵů ŝĨ ƚŚĞ ŽďũĞĐƚŝǀĞ ŝƐ ƚŽ ƌĂŶŬ ƐƚƵĚĞŶƚƐ 
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 ŵĂŬĞ ŝƚ ƉŽƐƐŝďůĞ ƚŽ ĐŽŵƉĂƌĞ ƐĐŽƌĞƐ ĂƚƚĂŝŶĞĚ ŝŶ ĚŝĨĨĞƌĞŶƚ ƚǇƉĞƐ ŽĨ ƚĞƐƚ 
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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