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ABSTRACT

What is not inspected should hardly be expecteaait be argued that it is regular inspection, caostve
feedback and diligent correction that lead to ghowhd development. These statements give credenttee tpower of
regular assessment and evaluation. Assessmerg isnthrella term for all processes used to colleftirmation from a
person, thing or event for interpretative purpo3ests and examinations are amongst the populasssent tools. Item
analysis is an integral tool for enhancing the eonhtvalidity of multiple-choice objective examirats. Teachers and
Students worldwide often dance to the tune of tasts examinations. Consequently, assessments amrfpbtools for
catalyzing the achievement of educational goalse@ally if done rightly. It is the realization tfe significance of rightly
conducting assessment and evaluation to get tié rggults that the need to conduct the item apalyd the unitary
multiple-choice objective semester examinationsuiiversity-wide courses conducted in a Nigeriaivgie university
was conducted. Consequently, the ex-post factadesgas adopted for this project. Two core item ysialindices — item
difficulty index and distractive index - were conted. Based on the findings from this study, paléidy in the light of
best practices in the art of psychometrics, reconttagons were made to expedite the achievemenheflaudable

vision’ of the investigated private universitye-be one of the best ten universitiesin the world by 2022.

KEYWORDS: Item Analysis; Multiple Choice Objective Tests; BExaation; Undergraduate; Nigeria; Private

University.

INTRODUCTION

Background

Multiple choice objective tests items are easydores and analyze but often technical, time consgnaind at
times painstaking in development. To cover a wicleeme of work or syllabus adequately, it is imgeeathat multiple-
choice objective test be used. When assessing@ feopulation of students, the use of multiple-ceajuestion [MCQ)] is
the most logical option. The challenges however terdency to write poor MCQs with ambiguous prasngioor
distractors, multiple answers when question demamdig one correct answer, controversial answeng-givay keys,

higher probability of testees guessing correctlynention but few of the challenges of developind asing MCQs.

There is hardly any subject that cannot use MCQuéd@r, when assessments border on life sensithuesslike
health, air flight [and the like], it should be dipp with caution. The reality, however, is thattually all assessment
purposes are life sensitive. The results of vitjuall assessments are often used to make senditisision that determine
people’s destiny. It is therefore imperative thaC@k be handled rightly at the development, adnmatish, scoring,

grading and interpretation stages. The focus ofdtugly reported here is on the development stag@®s, with
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particular emphasis on item analyses.

The first critical step in developing valid MCQsréexruiting relevant subject experts with requiskél in writing
of MCQ items. The correct handling of this stag# @ a long way in setting the pace for the esshiophent of the content
validity of the test. However, the validity of MCQ@snnot be completely ascertained with skillfuhitevriting alone.
Psychometric requirement demands that such itentsabeested, while the responses and scores gttkare subjected

to statistical item analyses.

There are three popular forms of item analyges difficulty index, distractive index anddiscriminatory index.
“Iltem analysis involves use of statistics that gaavide relevant information for improving the gityland accuracy of
multiple choice question”. (Ary, Jacobs & Razavil02; Boopathiraj & Chellamani, 2013; Boyle & Ragp&987; El-
Uri & Malas, 2013; IAR, 2011; Sabri, 2013)

Item difficulty index indicates the degree of diffity of the MCQ in relation to the cognitive abjliof the
testees. It is calculated by finding the proporiidithe testees that got the item correctly. Amiie adjudged too difficult
when the index is below 0.3. An item is adjudgedl éasy when the index is above 0.7. Depending emptipose of the
test, the cut off points for easy or difficult itencan be adjusted upward or downward. Generally rtite is that life
sensitive or competitive activities require moréficlilt items in screening; while less sensitivetidties or activities
requiring motivation of testees often use lessidiff items. For most summative assessments, ssithase handled by

the West African Examinations Council, moderatéiclifty index ranging around 0.5 are often prefdrre

It is important to note that an item may recordhhitifficulty index if the content of such item waset taught, the
concept was not understood or if the question veaproperly worded. This is actually the essencéesh analysis — to
check for flaws of this nature and find ways of regting them before finally administering the qimss. Item
moderation, therefore, naturally follows item arsidy Where an item cannot be moderated, it is ofienarded and

replaced.

The distractive index determines the power of tiseratctor [i.e. the incorrect options in a MCQ]distracting the
testees. The distractive index is computed in a&lljuthe same way as the difficulty index. It iethroportion of tesstes
who selected a distractor out of all the testees st for the test. When a distractor distractg é& no testee, it is
concluded that such is a poor distractor and shioailceviewed. When a distractor over-distractd, ihalistracts about the
same proportion or higher proportion of the testeas are selecting the key [i.e. right optionjclswption is also due for

review or replacement.

Discriminatory index depicts the power of an itemdiscriminating between high and low performingstees.
Item discrimination determines whether those whtbwidéll on the entire test did well on a particutam. An item should
in fact be able to discriminate between upper awlet scoring groups. One way to determine an #gmower to
discriminate is to compare those who have done wety with those who have done very poorly, knoventiae extreme
group method. First, identify the Testees who stanethe top one-quarter [upper quartile] as weltlzose in the bottom
one-quarter of the class [lowest quartile]. Neslculate the proportion in the upper and lowerrtjea that answered a
particular test item correctly. Finally, subtralee proportion of Testees who got the item righthi@ bottom performing

group from the proportion of Testees in the todgrening group who got the item right to obtain ftean's discrimination
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index (D). Item discriminations of D =.50 or highee considered excellent. D = 0 means the itermbagiscriminatory
power, while D = 1.00 means the item has perfestrahination power. It is therefore expected thmatre of the high
performing Testees should get an item right whies bf the low performing students should get theesatem right.
When more Testees who generally perform poorly iest tend to select the right option for an itend ahose who
performed well are selecting wrong options as ansten something is apparently wrong with suctitam. It calls for

item review or discard. Thus, item analyses adtisitvork to enhance the overall validity of a test.

Kehoe (1995) observed that the basic idea thatanecapitalize on is that the statistical behavidibad" items is
fundamentally different from that of "good" itemEhis fact underscores the point of view that tests be improved by
maintaining and developing a pool of "good" itemsni which future tests can be drawn in part or imole. This is
particularly true for instructors who teach the satourse more than once. Item analysis is a tobktp the item writer

improve an item (Gochyyev & Sabers, 2010)

Over the years, tertiary institutions have comeealize the significance of some life-enhancingoamts that
should be learnt. It is these vital life-enhancimjormation that have been packaged as universitje veourses.
Consequently, some universities have compulsorysesulike General Studies, which covers use ofudaggs and
philosophical issues; Total Man Concept; Entrepuestdp Development Studies; Human DevelopmentSame of these
courses are zero unit compulsory courses. The isutiat knowledge, especially applicable and mh¢knowledge, are
powerful and life transforming. It is therefore ievptive to teach and assess these courses prof@bsitor maximum

impact. It is against the backdrop of these pditsstudy was undertaken.
Statement of Problem

Inadvertent omission of item analysis in the cowdeveloping Multiple Choice Questions [MCQ)] fensitive
university wide courses that predominantly use M&QId be a threat to the destiny of the Testeasortect application
of item analysis could yield the same fate. Theegencases of students having to spend extra omeoypetne ground of
failing some of these university-wide courses assgsvith MCQs. This experience has implicationtfar fulfillment of
affected students’ destiny. The emotional offshaiofailing and having to spend an extra year witle's juniors could
translate to a number of debilitating medical, p®gomatic and psychological challenges. On the rotiand,
unprofessional assessment could lead to wrong awfagdades and certificates. The consequence sfpitEctice is that
graduates from such institutions may be incapalbldaworably competing with students of same levenf other

institutions worldwide. These are problems thak foalurgent attention, hence this study.
Statement of Significance

Professional conduct of item analysis and concorhitam moderation of items comprising the univigrsiide
courses is apt to enhance the overall validityusfhstests. This in turn is apt to significantly wed frustrations for the
individual and the society at large. Correct agssess, with application of essential psychometriagbices like item

analysis is apt to enhance the quality of gradufates our institutions.
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Statement of Objectives [Purpose]
» Find out how appropriate the difficulty indicesth& items comprising the university wide course®ar

» Determine the appropriateness of the distractidéeces of the options making up the items in thevensity-wide

course MCQs?
Research Questions
» How appropriate are the difficulty indices of tienns comprising the university wide courses?

 How appropriate are the distractive indices of tiptions making up the items in the university witmirse
MCQs?

METHOD
The research design adopted for this study isxk@ost facto design. Existing data were collated amalyzed.

The population for this study were undergraduafgwivate universities in Nigeria. They were estigthat about
3,000,000 as at the time of this study.

The responses of over 1500 students that respdodi@ MCQs of the university wide course at vasitimes
were harvested and analyzed. Students respondefowing courses were analyzed: EXX 121 [N = 190&st taken
2015]; GXX 121; N = 1956; Test taken 2015]; HXX 4R = 112; Test taken 2015]; TXX 121 [N = 1905; Téasken

2015]. Note that original course codes have beangéd for anonymity.
The core instruments for this study were the pastMtems for four core university-wide courses.
Secondary data was collected from the computerrtfapat of the private university.

The major statistical analyses conducted werecdify index and distractor index.

RESULTS & DISCUSSION

The following decision rules were applied to deteemitems that are Okay [OK], Fairly Okay [F/OK].eBd
Moderation [NM], and Need Serious Moderation [NSMjhen the difficulty index is over 0.7 [i.e.70%] below 0.2 [i.e.
20%], such item is adjudged not okay and needs ratida. The difficulty index is computed with tipeoportion of
Testees selecting the correct option as indicayethe bold figures in Table 1 below. When the distive index for a
distractor or incorrect option is far above or lf@tow 0.166 [i.e. 16.6 %], there is also need fodaration. The rationale
for this decision is that for a test that operdigghe principle of moderate difficulty of 0.5, themaining 0.5 should be
fairly shared equally between the 3 distractors &fd-option item), which gives 0.166. Any itenllifg short of these two

requirements is apt to require moderation.

Table 1: 2015 EXX 121 N = 1907

Iltems A (%) B (%) C (%) D (%) E (%) Comment
1 1.2 5 5.1 16.6 76.5 | Need Serious Moderation [NSM
2 16.3 5.3 20.8 35.7 21.4 Need Moderation [NM]
3 72.8 1.9 6.7 17.6 .5 NSM
4 90.0 9.4 0.1 0.1 0.1 NSM
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5 37.3 60.8 0.1 0.7 0.2 NSM
6 6.4 9.6 17.2 53.3 12.7 NSM
7 15.7 82.7 0.3 0.7 0.1 NSM
8 30.3 8.4 4.2 34.9 21.6 NSM
9 80.0 18.8 0.3 0.4 NSM
10 64.3 26.4 2.7 5.2 2 NSM
11 94.6 3.0 2.2 0.1 0.1 NSM
12 94.3 4.7 0.4 0.1 NSM
13 4.6 16.9 35.1 42.6 0.2 NSM
14 22.5 1.6 2.8 1.9 71.1 NSM
15 83.6 155 0.1 0.2 0.1 NSM
16 79.1 19.9 0.2 0.2 0.2 NSM
17 15 14 9.0 41.6 46.1 | NM
18 0.4 0.8 21.8 53.8 22.9 | NSM
19 19.0 4.3 6.1 62.7 7.0 NM
20 11.6 48.9 13.6 24.0 0.6 NSM
21 20.5 14.7 47.2 16.7 0.4 OK
22 6.4 20.5 3.3 1.2 67.6 NSM
23 73.6 1.0 24.5 0.5 0.2 NSM
24 0.5 12.8 3.3 81.5 15 NM
25 82.1 16.3 0.3 0.3 NM
26 11.7 49.7 20.1 17.0 OK
27 94.1 5.2 0.2 0.1 NSM
28 115 19.1 18.2 47.4 3.1 NSM
29 92.3 6.6 0.2 0.2 NSM
30 40.5 58.4 0.2 0.4 0.2 F/OK
31 67.1 2.0 2.3 9.1 18.9 NM
32 1.7 6.2 43.1 21.2 27.1 | NSM
33 86.6 12.6 0.3 0.1 0.2 NSM
34 12.0 111 13.6 3.3 59.1 | F/OK
35 8.0 12.7 64.9 13.7 0.4 F/OK
36 23.7 23.6 23.0 28.8 0.1 NSM
37 99.0 0.8 0.1 0.1 NSM
38 42.7 56.7 0.1 0.2 NM
39 88.4 11.2 0.2 0.1 0.1 NSM
40 92.6 6.7 0.2 0.2 NSM
41 9.4 13.7 75.4 0.8 NM
42 78.8 15.6 3.5 1.7 0.1 NSM
43 14.1 80.1 1.0 4.3 0.1 NSM
44 50.1 13.6 3.6 32.2 0.1 OK
45 14.3 22.4 41.6 7.7 13.2 OK
46 12.5 22.5 25.6 19.9 185 | NSM
47 72.1 3.8 5.9 10.5 7.3 NM
48 9.2 5.6 104 15.9 58.5 NSM
49 5.5 21.6 5.3 4.4 62.5 F/OK
50 31.0 38.5 27.7 2.3 0.1 NSM
51 92.8 1.6 0.6 4.7 NSM
52 3.0 94.2 11 15 NSM
53 39.7 15.6 26.1 17.1 0.1 NSM
54 20.5 51.7 15.8 10.5 0.1 NSM
55 80.9 3.7 10.0 4.7 NM
56 42.2 26.0 23.8 6.9 0.2 F/IOK
57 26.7 58.0 3.8 10.5 0.1 NSM
58 12.5 1.6 15 83.5 0.1 NSM
59 1.8 3.0 88.9 5.4 0.2 NSM
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60 70.1 11.5 6.6 10.3 0.3 NSM
61 23.3 49.6 23.6 3.1 F/OK
62 0.8 10.0 5.0 84.0 NSM
63 6.0 0.4 1.2 92.2 0.2 NSM
64 72.8 6.0 6.0 104 0.2 NSM
65 7.7 79.8 4.0 2.4 0.2 NSM
66 30.7 7.9 4.5 35.2 21.1 | NSM
67 14.4 29.7 8.1 11.6 35.6 NSM
68 1.9 9.1 30.8 56.9 0.5 NSM
69 11.9 5.9 56.2 24.3 0.3 NSM
70 3.7 14 3.8 56.3 34.6 | NM

Table 2: Summary for 2015 EXX 121 [1907 Students]

Description Frequency [N=70] %
1. Items that arekay 4 5.7%
2. Items that aréairly okay 6 8.6%

3. Items thaheed
moderation [NM]

4, Items thaheed serious
moderation [NSM]

11 15.7%

49 70%

The item analysis results here show that a sigmfienajority of the items [approximately 86% of fF@ items
fielded] did not meet psychometric standard [of rappate difficulty and distractive index] and cexsiently need
moderation, For a course that is deemed importanugh to make it compulsory for the entire studeatly in a

university, it imperative that it should be proyesissessed. These results therefore call for mttent

Table 3: Summary for 2015 GXX 121 [1956 Students]

Description Frequency [N=70 %
items]
1. Items that arekay 8 11.4%
2. Items that aréairly okay 16 22 9%
3. Items thaheed ;
moderation [NM] 12 17.1%
4. Items thaheed serious ,
moderation [NSM] 34 48.6%

The item analysis results here show that a notatdportion of the items [approximately 66% of the ilems
fielded] did not meet psychometric standard [of rappiate difficulty and distractive index] and cexsiently need
moderation, The result appears better than the B2X result above. However, for an important unitenside
compulsory course of this nature, there is needetdew the assessment procedure for enhancemepsyahometric

standards.

Table 4: Summary for 2015 HXX 421 [112 Students]

Description of ltems [NF:a?%uiTenr?;] %
1. Items that arekay --
2. Items that aréairly okay 2 2.9%
3. Items thaheed moderation[NM] 15 21.4%
4. ltems thaheed serious o
moderation [NSM] 53 75.7%
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The item analysis results here show that a notafnlportion of the items [approximately 97.1% of #f@&items
fielded] did not meet psychometric standard [of rappate difficulty and distractive index] and cexsiently need
moderation. Only 2.9% of the items were fairly ok@ihie operational psychometric standard for thislgis that at least
70% of the items should bekay while the remaining 30% could Hairly okay. It is unacceptable to administer items
having poor distractors and give-away keys as maplvith item analysis results of keys featuring \a@0% and

distractors featuring below 16% selection for gptians MCQ.

For an important university-wide compulsory courdethis nature, there is need to review the assestm

procedure for enhancement of psychometric standards

Table 5: Summary for 2015 TXX 121 [1905 Students]

Description of ltems Frequiteenr;:]);][NﬂO %
1. Items that arekay 2 2.9%
2. ltems that aréairly okay 10 14.3%
3. Items thaheed moderation [NM] 11 15.7%
4. Items thaheed serious o
moderation [NSM] A 67.1%

The item analysis results here show that a sigmfienajority of the items [approximately 83% of fF@ items
fielded] did not meet psychometric standard [of rappiate difficulty and distractive index] and cexsiently need
moderation. For a course, deemed important entugtake it compulsory for the entire student batwiuniversity, it

demands that better psychometric standards sheuldtdined and maintained. These results seriaadllyor attention.
RECOMMENDATIONS AND CONCLUSION

On the strength of the findings made from this gtudrecommended that the development of all thiversity-
wide courses employing the MCQ format should comreenith preparation of test blueprint, items sholddcarefully
written following the rules for writing multiple-alice objective questions [MCQs], all items shoukdthal tested, item
analyzed and subjected to item moderation to erghdime overallcontent and construct validities. This exercise will
require the input of subject and psychometric etgpeFhe exercise should be statutory for qualityueence. Dogged
adoption of this singular recommendation is apsigmificantly enhance quality of certification aotlimately the quality

of graduates from the respective tertiary instiosi
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