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The analysis of multiple-choice tests in a Professional English course at Astana IT
University: difficulty, discrimination and distractor efficiency indexes

The objective of this study is to analyse the quality of multiple-choice questions by applying such evaluative
tools as a difficulty index (DIF), a discrimination index (DI), and a distractor efficiency (DE). Our analysis was
based on the results of quizzes conducted in Trimester I11 of 2020-2021 for the course of Professional English
at Astana IT University. DIF, DI, and DE of midterm quiz results of first year students with different language
levels were analysed using Microsoft Excel and Moodle LMS. This study will examine multiple-choice ques-
tions (MCQs) in terms of their effectiveness with recommendations for improvement.

The main three research questions are:

What is the difficulty index of midterm multiple-choice questions?

What is the discrimination index of midterm MCQ quizzes?

What is the distractor efficiency of midterm MCQ distractors?

As the study showed, the difficulty index of MCQs was below average as only 43 % (n=13) reached an ac-
ceptable level. Therefore, 57 % (n=17) of the questions that fall.under the category of “too easy” should be
revised in the test. The discrimination index evaluation revealed 100 % efficiency. As for the distractor effi-
ciency, the study results equalled 88 %, which was a more than satisfactory level. By applying the DIF, DE and
DI tools on a regular basis MCQ quizzes and distractors might be improved, leading to an annual accumulation
of a better-quality pool of questions for a more effective student assessment.

Keywords: multiple-choice questions, distractor efficiency, discrimination index, difficulty index, Professional
English, functional distractor, non-functional distractor, assessment.

Introduction

Assessment is crucial in higher education since it ensures that the whole teaching and learning process is
reviewed and improved. Variety of assessment tools are used to measure student achievement. According to
Brown and Hudson (1998), these tools are categorized into three groups: selected-response assessments (true-
false questions, matching questions and multiple-choice questions); constructed response assessments (fill-in
the gaps, short-answer questions, performance assessments); and personal-response assessments also known
as alternative assessments (portfolio and self- or peer assessments) [1].

In recent years, with more attention paid to alternative measurement tools in higher education, it has been
observed that multiple-choice tests continue to be widely used as time-saving, covering large numbers of stu-
dents, immediate results availability, etc. Therefore, there is a need to ensure the quality of multiple-choice
guestions.

The most popular type of selected-response assessment is the multiple-choice question test. With the
switch to distance and blended learning modes MCQ format of testing has become even more common due to
the obvious advantages in terms of development, conduction, and further evaluation/assessment. Aspiring va-
lidity and reliability in terms of covering major parts of content, McCoubrie (2004) states that multiple-choice
guestion quizzes can be considered as highly effective assessment methods [2]. Popham (2005) has pointed
out several advantages of MCQs such as versatility, easiness of handling student misunderstandings with par-
ticular items, the possibility of a high cognitive challenge to learners when developed effectively [3]. Accord-
ing to Douglas (2012), the assessment bias could be reduced by the use of MCQs as it provides a more objective
measurement of test results compared to assessment tools [4]. Though testing is an effective assessment and
instrument it regularly undergoes criticism.

MCQ quizzes should be proof-read and analyzed by various methods after they are developed and later
upgraded or improved based on the student test results. One of these methods is the item scores analysis for
each test item. In item score analysis, difficulty index (DIF), discrimination index (DI), and distractor effi-
ciency (DE) values are calculated by D’Sa and Visbal-Dionaldo in 2017 [5]. The difficulty index is the ratio
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of the number of correct answers given to an item by the total number of respondents. If most of the respondents
answered correctly, this item is considered to be too easy. The discrimination index is the value that helps
instructors distinguish high achiever students and low achiever students. To assess how non-functioning dis-
tractors in MCQs perform, the distractor efficiency is calculated through the analysis of all the options included
in quizzes and the number of student option selections. Analyzing each item contributes to increasing the
validity and reliability of the tests by revealing whether the questions work well or not. So, the study is needed
to evaluate the questions and distractors.

In this study, we aim to evaluate the quality of MCQs within Professional English teaching in Astana IT
University. The objectives of our descriptive analysis are to identify the quality of MCQs by calculating:

(1) the difficulty index (DIF);

(2) discriminating index (DI);

(3) the distractor efficiency (DE).

Materials and methods

The descriptive analytical study is conducted at Astana IT University among first year IT students with
language levels B1-C1. The study includes 30 multiple-choice questions developed by university instructors
of English language Program in 2020-2021 for Professional English course. Duringthe-midterm exam in Tri-
mester 3, each student has taken Moodle based online quizzes with non-randomly selected 30 multiple-choice
questions using client-based Safe Exam Browser software. MCQs comprise one stem and several options:
83 % (n=25) of MCQs have one key and three distractors, 10 % (n=3) have one key and 5 distractors, 7 %
(n=2) one key and two distractors. The correct response is scored as one point, and the incorrect answer or
unattempted item is scored as zero, with no penalty.

Microsoft Excel and Moodle have been used to analyze DIF, DI, and DE of midterm quiz results in
Trimester |11 of Professional English course shared by four different language instructors. 126 answer scripts
were retrieved from Moodle database system of four different instructors to analyze the difficulty index (DIF).
DIF has been calculated based on the following formula, where H indicates the number of correct responses
given by high achievers, L is the total number of correct answers given by low achievers, N is the total number
of students in both high and low groups as indicated by Mahjabeen et al. (2017): DIF= [(H+L)/N] x 100 [6].
High and low achievers were chosen based on the “Quartile” concept determined by the internal criterion using
student scores on the quiz being analyzed using Microsoft Excel as it was described by Ding and Beichner’s
study (2009) [7].

A total of 30 MCQs and 120 options.(30 correct answers and 94 distractors) were analyzed individually
on Moodle to identify distractor efficiency (DE). DE is calculated based on the choice frequency of incorrect
options by students. There are two classifications of distractors: functional distractors (FD) and non-functional
distractors (NFD). If a distractor is selected by more than 5 % of the total number of students taking the quiz,
the distractor appears to be/functional. D’Sa and Visbal-Dionaldo (2017) argue that NFD is chosen by less
than 5 % [5].

Results and discussion

The application.of formulas indicated in the materials and methods section of the article the following
results are presented. Regarding the DIF of 126 students, a total 48 are categorized as high performers and low
performers, 31 and 17 respectively. Quiz results of these 48 students are included for analysis. Remaining 78
student results are excluded from the study based on the conclusion that there might be a high chance of a
correlation between high scores (100.0) and cheating due to technical issues with proctoring application the
Safe Exam Browser. According to the analysis of the difficulty index for 30 MCQs, only 43 % (n=13) goes
into an acceptable category. Among these high category MCQs, 5 questions fall under the category of having
good DIF. The rest 57 % (n=17) MCQs appear to be too easy. No items were judged to be difficult (DIF<30)
in the entire quiz. To group items in terms of difficulty index, the criteria of categorization in DIF has been
applied: “too easy” = >70 %, “average” = b/w 30-70 %, “good” = b/w 50-60 %, “too difficult” = <30 % [6].
Mean + SD and range of DIF, DI and DE have been illustrated in Figure 1.
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Parameters Total%
Students (n) 48 (high and low achievers)
MCQs (n) 30
Score Total 30
Score obtained
(Mean + SD) 70.9+16.2
Range (%) 26.67+100
Difficulty index (%)
Mean + SD 68.76+13.72
Range 33-90
Discrimination index
Mean + SD 3.244+13.392
Range 0.46-1.08
Distractor efficiency (%)
Mean + SD 65.32+25.78
Range 0-100

Figure 1. DIF, DI, DE.

Concerning DE, Moodle based quiz comprised of total 30 MCQs and 94 distractors:"Out of total 94 dis-
tractors, 88 % (n=83) are functional and only 12 % (n=11) are non-functional. 76.67 % (n=23) MCQs showed
DE up to 100 % (n=11), 66.66 % (n=11), 60 % (n=1) respectively. The number of MCQs with distractor effi-
ciency of 33.33 % is n=3 and 20 % is n=1. The number of questions with zero efficiency level is n=3. Number
of distractors and categorization of MCQs according to distractor efficiency is shown in Figure 2 and Figure 3.

Parameters Total (n)
MCQs (Total) 30
Distractors (Total) 94
Functional Distractors 83
Non-Functional Distractors 11
MCQs with zero NFDs/ 4 FDs (DE=100 %) 11
MCQs with 1 NFDs / 3 FDs (DE=66.6 %) 11
MCQs with 2 NFDs / 3 FDs (DE=60 %) 1
MCQs with 2 NFD s/ 2 FDs (DE=33:3.%) 3
MCQs with 4 NFDs / 1 FDs (DE=20 %) 1
MCQs with 3 or more NFDs /.1 or 0.FDs (DE=0 %) 3

Figure 2. Number of distractors-and categorization of MCQs according to distractor efficiency.

Q1— 66,66 % (C<5 %)
Q2 -3 options only 100 %

03100 %
Q4 — 33,33 % (B, D<5 %)
Q5 — 100 %

Q6 — 3 options only 100 %
Q7 — 66,6 % (C<5 %)

Q8 — 100 %

Q9 — 66,66 % (D<5 %)
Q10 — 66,66 % (C<5 %)
Q11 — 66,66 % (B<5 %)
Q12 — 100 %

Q13—0%

Q14 — 33,33 % (B, C<5 %)
Q15 — 66,66 % (D<5 %)

Q16 (6 options) 60 %
Q17 (6 options) 20 %
Q18 (6 options) 0 %

Q19 — 66,66 % (A<5 %)

Q20— 0%
Q21— 100 %
Q22 — 100 %
Q23 — 66,66 %
Q24 — 100 %

Q25 — 66,66 % (C<5 %)
Q26 — 66,66 % (A<5 %)
Q27 — 100 %

Q28 — 100 %

Q29 — 33,33 %

Q30 — 66,66 % (D<5 %)

Figure 3. DE analysis of each question by percentage
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Discrimination index to differentiate low and high performer students is 100 %. This means that the test
questions and options can enhance efficiency to categorize students’ by their performance and for the instruc-
tors to reveal the question difficulty range.

Test results judged as easy resulted in high scores. This can be partly resolved if a test is assessed for difficulty
index (DIF), discrimination index (DI) and distractor efficiency (DE). Such approaches provide test item writers feed-
back as to whether their items were acceptably discriminating and as hard or easy as they had supposed in the writing
phase. Therefore, they will take greater efforts to make more challenging items in future tests. If students get high
scores for a test, their ability is not necessarily advanced or highly proficient. Utilizing difficulty index (DIF), discrim-
ination index (DI) and distractor efficiency (DE) potentially influences the quality of test writing and even course
instruction. More challenging items can be assigned more weight and become more rewarding for students who an-
swered them. The students who answer only easy questions will earn lower scores.

The difficulty index (DIF), discrimination index (DI) and distractor efficiency (DE) were used in this
paper to assess the MCQ tests. The goal was to determine if these tools were applicable to language test as-
sessment as they were previously applied in science, technology, engineering, and medical subjects. The eval-
uation took place in an IT university in which MCQ tests are used for online midterm testing in the course of
English for Professional Purposes.

Ideally MCQ level of difficulty should be average with (30-70 %) with high DI (>0.25) and 100 % DE.
11, 14. In present research according to DIF criteria, out of total 30 MCQs, 43:% meet the criteria of an ac-
ceptable MCQ. Regarding the DI and DE, total 100 % and 88 % fall in the categorization of ideal MCQ re-
spectively. In our study, mean and standard deviation for DIF, DI and DE were fallen'in the category of good
MCQs. As for the difficulty index, in our paper out of total 30 MCQs, 0 (0 %) MCQ was too difficult and 17
(57 %) were too easy. Total 8 and 5 MCQs (43 %) were in acceptable and good category respectively.

In our study, concerning the discrimination index, 30 (100 %) MCQs manifested high possibility to dis-
tinguish students gaining low and high marks.

The received data supports the conclusion that the difficulty.index (DIF), discrimination index (DI) and
distractor efficiency (DE) seem to be high for assessment of item difficulty and distractor efficiency.

However, issues were raised concerning 5 MCQs as to how to assess the efficiency of items with 3 dis-
tractors and 6 distractors. Nevertheless, there was sufficient data about 25 MCQs with 4 distractors.

The limitation of this study is that it took place in one university and with only 126 students and which is
more the MCQ test was not randomized and with single correct answer, otherwise it would cause an extra
difficulty in application of the mentioned-test assessment tools. Thus, evaluation of questions through item
analysis is sufficient approach to make the valid‘pool of MCQs.

Conclusion

The difficulty index of the considered items illustrated insufficient difficulty as less than half (43 %)
appeared to be acceptable. So, 57% of items should be substituted in the test. Regarding the discrimination
index and distractor efficiency the results demonstrated high efficiency 100 % and 88 % correspondingly. The
systematic application of the DIF; DE and DI tools might improve MCQ items, distractors and, subsequently,
the production of a good quality test bank for effective assessment of students. Revision of the tests by the
above-mentioned instruments contributes to the growth of test development skills of instructors.
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K.K. Tinemosna, K.A. Tycens6aeBa, A.A. Mmanosa, A.1. Ypazoekora, M.C. XKenncbaea

Astana IT University kacinTik aFplJIINIBIH TiJIi OHI O0MbIHIIA
OipHele TaHAaybl 0ap TeCTTi TaJAay . KYPAEJIUIiri, IMCKPUMHHAIUSA KIHE
AMCTPAKTOP THIMAUIIriHIH KepceTKimTepi

3eprreyin MakcaThl Kypaeninik kepcerkiuin (DIF), nuckpumunanus unnekci (DI) xoHe mucTpakTopiapIsH
trimainiri (DE) cusikThl 6aranay Kypanaapbl apKbUIsl OipHEIle TaHaay CYpaKTapbIHbIH CAIlachiH Tanaay. byl
cunarramanbik Tangay Acrana T University «Kacibu arsutiubia Tinmi» kypcesl 6oiibiama 2020-2021 oKy sxbI-
neib 111 TpuMecTpiHge 0TKEeH apalibIK TeCT HOTHKEIepiHe Heri3JeireH. AFBUIIIBIH TUIIH MEHIepy AeHTeHi
opTypJIi GipiHII KypC CTyACHTTEpiHiH apanbik TecTiHiH HoTHKenepi DIF, DE xone DI oxpicrepimen sxoHe Mi-
crosoft Excel sxone Moodle LMS apkpuibl Tananasl. Byt 3epTreyae oHbIH THIMAUTITIH Garanay yiIiH GipHeiie
TaHJay TECTIiCl TaJIaHFaH >KOHE OHBI XKETUIAIpy OOHbIHIIA YChIHBICTAp OepinreH. Herisri 3epTTey cypakrapsl
MbIHaaail: «bipHele TaHaay TeCT CypaKTapbIHBIH KYPICTIUTIK KepceTKimi Kanaai?y, «bipHelue Tagaay Tecti
YILIiH TUCKPUMHHALIMS HHACKCI KaHaait?», «KapacThIpbUIBII OTBHIPFaH TECTTiH JUCTPAKTOPIAPBIHBIH THIMILITIT
KaHgai?». 3eprrey KepCeTKeHIeW, CypakTapAblH KYPIACTUIIK KOPCEeTKilll OpTamla [eHFeHIeH TeMeH
KYPAENUIIKTI aHbIKTabl, oiTKeHi TeK 43 %-b1 (N=13) Kouaiinsl Gomapl. THiCIHIIE; KTHIM KEHID) CAaHATHIHA XKa-
TaThIH cypakTapabiH 57 %-b1 (N=17) TectTe Kaiita Kapanysl Kepek. JJuckpuMuHaIysa HHACKCiH Garanay 100 %
THIMAUTIKTI KepceTTi. JucTpakropiapAblH THIMIUIITIHE KeJleTiH Ooiicak, 3epTrey HoTikenepi 88 %-mbr
Kypazpl, Oyi sxxorapsl THiMALUTIKTI Kepcereni. DIF, DE sxone DI kypannapbH xyHemai Typae KoiIaHy CTyAeHT-
Tepai THiMIipek Oaranay ymiiH OipHelIe TaHAAy CHIHAKTapbIH, AUCTPAKTOPJIAPABI JKOHE JKOFaphl Camajibl
cypakrap 0a3achH 93ipiey/i JKakcapTa anabl.

Kinm cesoep: OipHemie TaHzmay CypakTapbl, AWUCTPAKTOPIAPIABIH THIMILIIri, IUCKPUMUHALUS HWHICKCI,
KYPZACTLTIK HHAEKC], KOCIOHM aFbIIIIBIH TiMi, QYHKIMOHAIABIK AUCTPAKTOP, (PYHKIHOHAIIBIK EMEC TUCTPAKTOP,
Garanay.

K.K. Tnemona, XK.A. TycennbaeBa, A.A. Nmanosa, A.W. Ypazoekosa, M.C. Kenncbaepa

AHAJIU3 TECTOB €O MHOKeCTBEHHBIM. BLIOOPOM 1O IMCHUILIMHE MPO(eCcCHOHAIBHOTO
aHrmiickoro sisbika B Astana I'T University: moka3aTresiu CJIO3KHOCTH,
AMCKPUMHUHAUMM U 3(PPEeKTHBHOCTH JUCTPAKTOPOB

Lenpro mcce10BaHMS ABISASTCS aHANN3 KA4eCTBA BOIIPOCOB CO MHOYKECTBEHHBIM BHIOOPOM C IMTOMOIIBIO TAKMX
OIIEHOYHBIX MHCTPYMEHTOB, KaK mokazatenb cioxkHoctd (DIF), manexc muckpumunanmu (DI) un sddexrus-
HOCTh ucTpakTopoB (DE). JaHHbI omucaTeNbHbIN aHaIN3 OCHOBAH Ha pe3yJibTaTaX IMPOMEKYTOYHOTO TECTa,
KoTopbIid 061 B Astana IT University, Ha kypce «[IpodeccrnoHanbHBIN aHTIHICKAH A3b1K», TpuMecTp 111, B
2020-202 lryueOHOM rofy. Pe3yabpraThl IPOMEXYTOUHOTO TECTa CTYIEHTOB IIEPBOrO Kypca C pa3HBIM YPOBHEM
BJIAJICHUS aHTJMKCKUM s13bIKOM ObLTH mpoaHanu3upoBanbl Metogamu DIF, DE u DI u mocpenctsom Microsoft
Excel'n Moodle LMS. B HacTtosiiiieM HcCeI0BaHUN MPOBEICH aHAIM3 TECTa MHOXKECTBEHHOTO BBIOOpA IS
OIIEHKH ero 3 PEKTHBHOCTH ¥ MPUBECHBI PEKOMEH/IAINY I10 ero yiy4ieHH0. OCHOBHBIMHU HCCIIEJOBATEb-
CKAMY BOIIPOCaMH SBISIOTCS: «KakoB MoKa3aTelsb CI0KHOCTH TECTOBBIX BOIIPOCOB CO MHOKECTBEHHBIM BBI-
0opom?y», «KakoB HHIIEKC TUCKPIMUHALIMK TECTa MHOKECTBEHHOTO BBIOOpa?», «KakoBa 3(GeKTHUBHOCTH IHC-
TPaKTOPOB paccMaTpuBaeMoro tecta?» Kak BUIHO M3 HMCcIemoBaHMs, OKa3aTelb CI0KHOCTH BOIPOCOB BEI-
SIBUJT CJIOKHOCTB HIDKE CPEIHETO, TaK Kak TONbKOo 43 % (n=13) 6sutn npuemnembiMu. CooTBeTCTBEHHO, 57 %
(n=17) BOpOCOB, MOANAIAIONINX MO KATETOPUIO «CIIUILIKOM JIETKHE», TOJDKHBI ObITh IEPECMOTPEHBI B TECTE.
Ouenka nHIeKCca AUCKpUMUHAIMK nokas3aia 100 %-Hyro sddexTuBHOCTh. UTO Kacaercs 3 dheKTBHOCTH TUC-
TPaKTOPOB, TO PE3yJIBTATHI HCCIIEIOBAHUS COCTABHIN 88 %, UTO CBHICTENLCTBYET O BHICOKO# 3(h(hDeKTUBHOCTH.
[Ipumenenue uncrpymentos DIF, DE u DI Ha perynsapHoii ocHOBE MOXKET yIy4ILIUTh TECThI MHOXKECTBEHHOT'O
BBIOOpA, AUCTPAKTOPHI M Pa3padOTKy BEICOKOKAYECTBEHHON 6a3bl BOIPOCOB JuIst 6osee 3 PEeKTHBHON OIeHKH
CTYJICHTOB.

Kniouesvie cnosa: TecTsl MHOKECTBEHHOTO BEIOOPA, 3p(heKTHBHOCTS UCTPAKTOPOB, HHAEKC ANCKPHMHIHALIUH,
MOKa3aTelb CI0KHOCTH, MPO(ECCHOHANBHBIA aHTTIHICKNUIT A3BIK, QYHKIIMOHAIBHBIN JUCTPAKTOP, HEQYHKIINO-
HaJBHBII IUCTPAKTOP, OIICHUBAHNE.
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