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Abstract

Acquisition of effective and innovative assessment knowledge and techniques among 21st century
teachers are paramount to the attainment of educational goals of any nation. This underscores the
need to educate and equip teachers at all levels of education on the crucial innovative assessment
practices expected for the production of accurate and reliable feedback information during and
after classroom instruction. The paper explored and discussed tests and some key psychometrie
properties that teachers should be conversant with in order to improve the quality of teacher-made

tests which could generally result in the enhanced classroom assessment and evaluation. The
ble practical steps in item construction for school teachers and

and reliability of the conventional teacher-made tests

using effective and modern techniques in educational testing which <.-(lml;l ('th”{;’t: l(w m'hh'\:vm.cruf
of t':ill;:(lll'Uiltll objectives. The author recommended ('mmu..q c'u{zw.\. l m{ teac f‘,“ .“m,{, I.t'c (ur crt\
should be having consistent refresher virtual c_md pl‘rysu‘ul I{mn_m"x:.up/.nul'umm.? lm to be abreast
-of innovative 41\'}0.\'51111’11! practices and techniques in learning institutions across the world as to

foster best practices in educational testing.

paper juritiet cnmerated adopta
lecturers capable of improving the validity

T Validity Reliability, ltem analysis, Item difficulty, Item discrimination,
Keywords: Test, Valldiy \
[tem distractor indices, Testing Software
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l Itraduetion

Fdueation has played significant roles

s in the transformation of dynamic world in to foree for
personal developme P societies in 1o digjy
m societies, Teaching
enin place for time
developments i all 1

ntand massive

transformation of ou
with the evolving pe

al world to meet up
eds of the mode

and learning

activities across all levels
ol education have be

immemorial across the

world with records of tremendous
acets of human Jjfe, Educ

ation tncompasses the systematic process of

tacilitating learning, » Values, beliefs and habits that influence the

acquiring knowledge, skills
development of society,

Curricula are planned, developed and implemented to achieve the
focused on the n

predetermined national
educational goals which are ational development of any given society. Teaching

are learing activities are the most significant activities in curriculum implementation which can

never be successful without effective assessment and evaluation. Thus, the

achievement of

i isti i os the
teaching and learning objectives can only be realistic through assessment. This underscores

i i iviti ective and
need to give much attention on the quality of assessment activities as to ensure the eff;

i i i > nati velopment
suecesstul achievement of the set goals in education and by extension, the national develop

goals,
Yignificance of Testing

Educational assessment is seen as a systematic process of gathering, interpreting, and Using
rduee SSCS! -
il:l‘:ntnmtinn about students learning outcomes. It is an ﬂggfe-g“te Of‘““c process of testing anld
recording students cognitive, psychomotor and affective domains cmplr'lcal data. (?ne ;)ithe::i:
for assessment is test, which can be defined as a set of problems d-e?ngned . a-e-c-t £
s )(;IIWCQ in an individual. It is also explained as a tool for appraising ‘!e"’el ohf “Cqu‘s'"o';:d
;t. ]) wledge and skills. In another words, testing is the process of dete.rml.mn;:, the ?rejer‘xcte. )
| ; | of acquisition of certain traits in an individual. Considering the sxgmﬁcance. of e u:\ 1(::;
wWe b " i 1 a ¢
IL\ILinP it becomes necessary for the teachers and other stakeholders in education to be n
(S N

> ini ing objectives.
I with the effective testing as a tool for attaining learning obj
concerned w
1L Types Of Test

‘ i1 v 4 i 5 ;lllribll(L‘S as h “( Wi
S l l CASSesSsMm nilare ()f(ll“cl’cnl lyp‘-s dlp Ildl 12 0N som
I ¢stoas a tool lor asse! & (& C | S ¢ WO
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L. Based on Purpose

Fhe first type we have under the purpose it serves s the

lormitive ey, Fhis is ey
8510 monitor student

the instructional proce .
al Proce ] |uulllillu il ]lltlvMu ““i‘““lu h-“-‘”i-ll‘l

ltead iaring
to identify are e gl

15 Where students are struggling and 1o illlpmvu (eaehing w leaiming iy

ORI . | Lieal Hie
Examples include quizzes, ¢lass diseussions

i assignments.

Sul, "' l“ 1‘1\ Y '- y la . ] H
econd is the stmmative test, this is mllnitllhlwud al the engd of un j”bm,‘,[“,“,” Periond, sl s (e

end of it, semester
Lol'a unit, semester, hat students have e, Fxinmple

areourse; 1o evaluate w

s dnelide final
exams, standardized tests, and e

nd-of-term projects, Summative tests we often se

(A or grading
ational goals have been mel,

and to determine if edue

Fhe third one is the diagnostic Test, This Is any test designed to identity students' atreniptha aid
weaknesses in specific areas before instruetion beging, They help educators understiund studeniy'
pre-existing knowledge and skills, allowing for tailored instrue

tHon, Aneximple s w pre-test given
at the start of a course.

The forth type is the placement test: This is used to place students in the appropriate level of i
course or program based on their current abilities, Common examples inelude lnnguage

proficiency tests for non-native speakers or math placement tests for ecollege students,

The fifth is the proficiency test: This is used to assess a student’s competence in a partieular aren,
regardless of where or how the knowledge or skills were acquired, They are often used for

certification or to meet professional standards, such as TOEFL for English language proficiency,
2. Based on Format

i. From the format used in the test construction we have Objective Tests, These tests consist of
i
ti ith specific correct answers, They are often multiple-cholee, true/fulse, or matehing
questions with . ‘
‘ . lasilve fag © effective for wasossing knowledge and
. KEragp— core. Objective tests are effective K ,
Citems, and are easy (o s¢ _ |
; srehension, Examples include standardized tests like the NECO, WAEC and CIVT texts In the
- comprehension, ;
~ tertiary institutions,

| R o

tude onstiuet thelr res s, wlich ax
! is its, These require students to construet their responses,
lhe second type is the essay tes

i

i ’.‘.
|
i

or short answers, Scoring can be more complex because it often requires judgment on the
essays answers, |
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‘ . | l l‘,kl “‘ “ 5 "l“l l' ' ‘
e F F

as analysis, synthesis, and evaluation,

The third one is the § or T 1
1 is the Short Answer Testy, ‘T hese comprise all test In which specific Fesponses are
elicited to be filled in the spaces or |
0 be filled in the spaces o paps in the test ftems, 1t objective to some extent us responses

are restricted unlike in the essay type,
3. Based on Scope

Based on the scope of the measurement, we have achievement tests: ‘These are tests that measure
" . '0 5 a . . '0 e H "

students” knowledge and skills in specific subjects or areas afler Instruction. They are commonly
used to determine how well students have met learning objectives, Examples include end-of-year

assessments and unit tests in subjects like mathematics or seience,

The second type is the aptitude test: This is any (est that assess a student's potential to learn or
succeed ina specific area in the future, They are designed to prediet future performance rather than

assess what has already been learned, Examples include the SAT, UTME, POST-JAMB, Aptitude
Battery ete
4. Based on Standardization

Under this we have standardized tests. These are tests administered and scored in a consistent

manner across all test=takers, They are often used for large-scale assessments, such as state or
national exams, to ensure comparability of results, Examples include the WAEC, NECO,

NABTEB and UTME examinations.

We also have non-standardized tests, otherwise known as teacher-made tests: These tests are
designed by individual teachers in schools and can vary in administration and scoring, They are
often used in classrooms to assess student learning in a specilic context. Examples include teacher-

made quizzes or unit tests.

5. Based on Mode of Delivery
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On the basis of lest are give

traditional test where students respond to : -and-Pencil Tests(PPT)which is the
questions on pa
: . er. . .
particularly in the classroom settings. Paper. These are still widely used,

The second one is the Computer-

Based i 3
i ; - Tests (CBTs). This include tests administered via
computers or other digital devices. It is

a

onlly Th . also referred to e-assessment and the current trend
giol Y. eV are increasi .

: creasingly common due to the ease of administration, scoring, and the ability

to include i ia ale - .
clude multimedia elements. Examples include online quizzes and standardized tests like the
GRE.

The third one is the oral test: This involves verbal questioning and answering, often used in

language assessments or viva voce in academic defenses.

6. Based on the Nature of Items

We have Performance-Based Tests, which are tests that require students to perform a task or create
a product that demonstrates their knowledge or skills. Examples include science experiments, art

projects, or presentations.

In the class. the second type is the Portfolio-Based Tests: These involve the collection of a
student’s work over time to show progress and achievement in a particular area. Portfolios are

often used in art, writing, and other creative disciplines.

I11. Basic Psychometric Properties of Test

In educational testing, there crucial properties of test that are given much concern as to ensure
quality in assessment They include validity, reliability, item difficulty, discrimination and

distractor indices. These will be discussed in detail as follow:

I. Test Validity

Validity of a test is simple the extent to whicha test assesses what is purported to assess (Adekunle,
et al.. 2018). In a broader definition by Messick (2020), it is the extent to which theories and
empirical evidences support the inference made on test scores. Thus, a valid test is to be a true
representation of students’ responses in a given task without any interference of unexpected or

uncontrolled variables during the test construction and administration,
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There are several types of test validity in ¢ i
Y Ineducationg] measurement

which include: » as highlighted in Idris, (2023),

1. Face validity: This is simply the extent to which

a test superficially appears [
o ally appears to be r
accurate. It is expected to be free of technical N Pai

akers (0 aive and grammatical errors which can mislead the test
. slVe a wrong response capable of undermining the validity of test

2. Content validity:

- This i X | :
s the extent to which a test instrument adequately covered topics and

sub-topics from which the items are generated. This could be achieved by the use of logically

constructed table of specification.
3. Criterion Related validity: This is a validity check based on certain predetermined criterion.
There are two types of validity under this which are:

a. Predictive Validity: This entails validating a test based on future performance scores of a
testees. For example, a student’s aptitude scores can be correlated with performance in a given
programme or course of study to establish the predictive validity of the aptitude performance.

Example is UTME and CGPA scores.

b. Concurrent validity: In this type of validity, student’s performance scores are correlated with
a closely related scores at the same time to confirm the validity of the target test. Example is

version A genetics Test and Version B Genetics Test etc

4. Construet Validity: This is the extent to which a test measures a target trait or construct among

test takers. A good test should be testing precise construct it was constructed for, for example,

motivation test should be able to assess level of motivation in an individual. Genetics test should

“ only be testing genetics dimension not otherwise. There two types of construct validity

Convergent: In this type of validity, a test is expected to corelate with the related test, for
a. Conver H i

i ih correlate with interest scale. Likewise, mathematics
example, motivation scale should be able to

test should be able to correlate with statistics test or any other related mathematics test.

b. Divergent: In the case of divergent validity, a test is expected no to correlate with unrelated
. Divergent:

constructs or dimensions. For example, biologist test should not correlate with Mathematics test;
onstructs or dim : '
a Motivation test should not relate with aggression test. The more a test differs with unrelated test,

the more it assumes divergent or discriminant validity.

CamScanner
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I1. Test Reliability

Test reliability is simply :
e ply the extent to which a test produces a consistent or stabl It aft
several administration(T;: S SR
on(T ahcrdoosl,2016,T3b8,2018). In other words, it is the degree of
: gree of accuracy

of a test. There are several ways in whi
. ¢ ys in which a tester can e i i a
s e .
0, tablish test reliability as captured by Idris

1. Test retest reliability: : y o o
y cliability: In this type of reliability, a test is administered two times, for instance
with two weeks interve
ceks interval on the same students or test takers. The results are eventually correlated
|‘ ’ ar ~ , .
using Pearson Product Moment Correlation (PPMC) formula to get the coefficient. 0.00 to 0.50 is

a poor reliability index. 0.51 to 0.70 is a moderate reliability index. But 0.71 to 0.99 is high
reliability index. The perfect index is 1.00 which is rear.

Doy yee » $ erslte 214 a b . aye .

2. Parallel Form reliability: In this method of reliability, two sets of test instruments are
administered to a testees at the same time, especially using sandwich method if they are many.
That is, giving version A to first group and version B to the second group. Later the two versions

are swapped to the groups. The scores are finally correlated using PPMC for the indices.

3. Split-Half reliability: This another method of reliability in which a test is administered once.
The tester split all individual scores in to two sets for each student. For example, a student with 10
score, can be 6 and 4, or 5 and 5. The two sets of score are eventually correlated using Spearman

Brown Formula to obtain the indices. Same rules also apply.
3. Internal consistency: [nternal consistency is another method of reliability check in which
response in lest items are observed on how they are correlated.

a. Kuder Richardson 20 (KR20): KR20 is another method of internal consistency in which test
is administered once and scores generated are correlated using the formula. The coefficient

obtained determines the level of reliability using the rule of thumb early explained.

b. Kuder Richardson 21(KR21): This an upgrade of KR21 method with little difference in

considering item difficulty as in the case of the KR20. The coefficient stands as the others.

One important note to be taken is that all the previously discussed reliability types are only

applicable to test instruments that are dichotomously scored (1 or 0) as in achievement and aptitude

tests that are in ratio or interval scales.
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¢. Cronbach Alpha: This
one of the most used method especiall
Yy on test instrume
S nts that have

multiple scoring parameters lik " )
p ters like questionnaire with Likert scale. T}
. The formula is i
a 1s applied to the

<cores and produce intern: i 1
al consistency coefficient that determines the |
¢ level of reliability
ity of an

instrument.

[n educational testing s
. much attention is always paid to the procedures of i £t
to enhance the achievement of testi tact] tiuem pomsthition o oede
esting objectives. One of the statistical techniques applied b
learning instituti : & y
= tutions. testing organizations and examination bodies is item analysis. This i
analysis. sa

administrati { ey
ninistration of the tests to select or reject items (Rezigalla,2022). It is rigorous exercise that can

be done manually and with some statistical packages such excel, Test Analysis Programme (TAP)

and latest Artificial Intelligence applications. The procedure results to the identification of qualities

s difficulty, discrimination and distraction. The

procedures tend to become more valid and reliable that foster the

tests that undergo these

of test items such a
attainment of educational

objectives across the nation.

The following is the discourse on some of the aforementioned concepls:

culty and ease of test item in a test instrument

111 Item Difficulty: This refers to the level of diffi

(Rezigalla,2022, scribd.com, 2025). It is determined by obser
em right compared to those who got it wrong and is sy

ving the proportion of learners or

mbolized as P.

students who got an it

her or tester should do the following:

computation, the teac

In a manual
. for instance from the

res in to @ descending order

1ge the students’ sCO
3, 60, 50, 45,40, 35, 33,

0, 80, 75. 70, 6 32.30, 28, 25.22, 20,

i. The first step is to arral
est. E.g. 100, 95, 9

highest to the low
udents.

10. These are scores of 20 st
nted as

1e upper Scores and 25% of the lower SCOIes. These will be represe
ctively. In this example, students with scores 100, 95,90, 80, 75
ation all computation will be done using the responses

ii. Then take 25% of tl

upper 25% and Lower 25% respe

= Uas, while 30,28,25,22,20= L2s. By implic

of these sets of students throughout.
of the students, in this case, 13 students arc involved.

iii. Determine the total number
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iv. You now begin to check item by item using these groups' responses (o detenmine how easy and
difficult is each item.

Example:

a. Find the difficulty of an item in a test whose response is 6 students got it right, while 4 students

got it wrong: Uxs=4, Las =2,N=10

P=Total number of students that got it right

Total no of students attempted the item

P=Uss + Los = 4 +2 =0,60( Moderately difficult)

—_—

N 10

b. Find the difficulty of an item in a test whose response is 3 students got it right, while 7 students

got it wrong- Uzs =2 Las= 1, N=10

P= Total number of students that got it right

Total no of students attempted the item

P=Us+Ly - 2+1 =030(30% got it right, very difficult)

N 10

Table 4: Interpretation of Iem Difficulty
SN Difficulty Value(P) — Interpretation Remark
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[ 100 Porl
”I ! / '
leetly iy Wem,  Diseay

wll stndents pot |y

Hht, revise

2 K1-00

1 6180 wa vhny ftem Discard
4 4160 uaay ltom Huvise
¢ ot Maoderately diffieuls Accel
6 00-0,20 oI Mault e [evise
) Iy Very difficalt item Disennd

Source; seribd,.com (2025)

IV, lem Diseriminntion

ltem discrimi (s the exte .
dnation is (e extent to which mn ftem differentintes between high allow performing
students in o test (Rezigalln, 2022, seribd.com, 2025)

), It is signified by Diserimination Index (DI), A good ftem should be able to show disparity

between higher ability and lower ability students, (herefore, should always have positive figures,

Whenever, DI figure are found in negative notution, 1t shows Indleates that such Ttem is favouring

the low achievers, in other words, more of low nehleving student or testees seored it right compared

to the high achievers,

Table 5: Htem Diserimination Tuble

SIN Diseriminntion Index Ilm'rprvlulltm IRemirk
(DI)
1. 000 ero diserimination Discard

2, -1,00 10 0,60 Questionable ftem iwcard

3, 20,59 10 -0,20
4,  -0,19100,20

Not diset fminating Diseard

Moderately
diseriminating

lliuhlyclinwhninulllm Retnin
muel Retadn

Revise nid Improve

A 0,21 10 0,60

6 0.61101.00 Very
climlnll||ullmf_

Source; seribd,com (2025)
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V. [tem Distractor indey (IDI)

[tem distractor index is the process of dete

rmining the ¢
respondents from lower achieving e

Xtent to whie ;
ch options iy an :
stees(Lag volors , > Han item distracys
( 25) (Rezigalla, 2022, seribd.com, 2025) Focus i
- FOCUs is on the

engths of

/ ieving Nts . -
lower achieving students as to get mycpy Information aboyt (he str

options provided in an item, altraction of the Wrong
Examples

Table 6: Item Distractor Indices

OPTION A B C =
Las (10) 3/10 4/10 6/10 2/10
IDI 0.30 0.40 0.60 0.20

To calculate the IDI, the lower 25% is usually used. The frequency of the lower achievers selecting an
option is divided by the number of the lower achievers e.g. L25

N
In table 6 above, option A has IDI = 0.30, indicating that about 30% of the students were attracted
to the option. Option B was better in IDI which has about 40% attracted to. Option C the highest
distractor which has 60% respondents choosing it. The right option has the least percentage which

was 0.20 which is a good IDI as 20% were attracted to the option. When an option records zero
. o the
IDI, it seems it is a terribly bad distractor and quickly be eliminated and replaced. The more

wrong options distract, the more the IDI of such item

IV. Construction of Test Blueprint (Table of Specification)

! tavi alid test items
There are lots of procedures and steps to follow before achieving valid

jecti instruction (lesson plan)
Step iz Assemble all evaluation questions of your objectives of instru (

; ; . assess?)
Step ii: Delineate the purpose of the test (what are you 10

covered

i 3 . aoross the periods
Step iii: Write down the topics and sub-topics acros |

0 - % 4 J . lvcl() )‘,‘(i
Step iy, Decide on the no of questions 10 be develo]
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qrop Vi Get the proportion of "
Stej ! F'questions by dividing th l
¢ number of pep

Periods b
S by the

co\'g‘l‘t‘d
t .
otal ng time

Step Vi Multiply the percentages by the dec:
£CS by the desired ng of questions to et
4 No of quest;
SHON per topic

Step vii: Construct your table of specification
‘

qt.'l) ‘ Ill- .\]l("ttl[‘. ll (l L\l\ DL N fol ) ¢ ]( (’ ]k (12'(, (,(’“ I" (Y e

.’1pp]lLa[!0]]. rl[lal\.blb\ \L\. : { L

nsion,
revised taxonomy

tests

Table 2: Weightage and Number of Items Table

SN TOPICS PERIOD PERCENTAGE NO OF QUESTION (40)
1 Reproduction in human 2 2/15x100=13.3 5.33
2 Fertilization 2 2/15x 100 = 5.33
13.3
3 Sex determination 4 4/15x100=26.6 10.64
4 Variation 4 4/15x 100=26.6 10,64

3/15x100=20 8

wh
(O8]

Genetic mutation

Total 15 100 39.94 appx. 40

ey - i P 2 B, >arnt.
Gk describes the percentage and number of test items t0 be drafted based on the content learr
periods, weeks, hours they are taught. Next 1$

iing by the total pe

taught in Vo'l
13.3% of

In - .
the first place, topics are listed according to the
riod spenton all

to lr‘ ' ; 1 s . ¥
ake each topic or subtopic, divide its period or taken in teacl -
W 3y
able, reproduction In humat

5x 100 = 13.3. whichm

lopics. I i
S. F 2 : $ H A wee
For example, in the item 1 in the t od
eans wWe neee

- ;Uu W j” b‘:

and the 1. £ -
the tota] periods is 15. Hence, 2 divided by | Rp—
hlﬂhﬂ' I e

the {e . iee [ we move
1est questions o be developed from the concept of geneties: i

11
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S LT O

unll“l"““"l by the larget number o questions, in 1
‘ W thi

et ol questions, By dimpleation, only iy
1] 4 ‘\‘

NeNmple, o
ERLLU T
' N ‘\"“ l'.\ﬂ‘ )
Hhse foy

. questions w
procedure will be tollowed up 1 WHE D ey
I 4] 'l“‘ |“.‘| '“l\lt‘ I“ - ' Ul '1" ll' I l”“
' Wy of

I\Ul"

& 4 4 ‘h‘,
1 et

ant figure (1=, they ' dectmnls m

\ ) ( lll\_\ nre ‘l‘.l“'l\‘\l, bt .8 and b s aned fin e Jos

" ove can be .

|

Same
s than

\i_\,‘,l\“-h'
ity ounded-off 1o pet o

e ey
[able 32 Table of Specification on Geneties
SN TOPICS RI
B ' ‘ lc“l llNl, I\I'l'li I\Nf\lls lll\”\l (. —
1. Reproduction | ) i NAL - CREAT TOTAL

" |
: - 5

in human

, A FFertilization | | |
| |
3 N S
3, Sex 2 d | 2 2 |
determination |
4. Variation 2 2 3 ) )
- 4 . 2 2 I
3 Genetie 2 | ) 2 | 8
mutation
12 k! 7 4 40

TOTAL 1 17

emr—— e

| on Anderson and Krathwohl (2001) taxonomy. It is

Fable 3 describes table of specification basec
1 of items planned is strictly used

an extension of the previous computation beeause the proportior

is table is to divide
Id be distributed to reme

sach number of items across the desired level of

mbering, understanding and

| creating. In

here. The main event in th
For the LOTS, items shou
| be distributed across
¢ levels and the tot

cognitive domain.
applying. For the HOTS, items shoul¢
distributed across th
nt validity after ¢

analyzing, evaluating anc

”‘L' "l‘U\'c “ll‘lt.‘. ““ i{clns were I Ul‘ 40 iems as pl;mncd
\istration,

a test i rich conte onstruetion and admit

were achieved. This gives

especially (i ' 14l
pecially following the other writing procedure.

Hints :
lints for Writing Objective Test

- . . ——
Use the table of specification

12
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Concentrate on the major concepls
Consider the difficulty, discrimination and distractor indices
Clearly write the items without ambiguity
Use simple English, considering the learners® level
Never give clues, e.g. a, an, bolding, underlining
Hints for Writing Essay Test
» ltems should ask about the target constructs
» Use simple sentences for easy understanding
» Avoid confusing test takers in the items, i.e. no ambiguity
» Don’t give too much and too lengthy questions
» Don’task out of context

» Indicate the marks per item

» Give instructions
Score with strict adherence to marking guide

V. Effective Techniques for Test Administration

.. there is every to pay much attention on how to

After rigorous activities in item constructios
as foul play at

administer the test. Administration of test is as vital as the test construction itsell

this stage. conld render the whole activity worthless.

The following are some of the guidelines for effective test administration:

‘ g . ' [} ' » " " » ( . l\'
1. Date, time and venue of the test should be clearly explained. This will give the students or testee

¢ | i " ' (8 fenues that not casily
ample time and direction 1o mentally and physically get ready for the test. Venues tha

accessible should be avoided at all cost as ensure hitch-free testing

13
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SoAN e i the principles of testing, the stadents should be aware of the Tormat to be used in

the teste This s o enable them pet prepared for the expected task in the test. Hiding format of o

testis never aseeurity teehnigque tor the process but a destructive measure to the testing itself,

Lo The eovironment should be conducive for the testing. There should be enough and comtortable

seats, deshs, spacious cubieles in CRIT, enough lighting, fresh air, tilet facilities, water facilities.

Fhe covitonment should be fiee of any noise pollution, the examiners should avoid making

unnecessary shouts and chatting among them in the hall as doing so distract the thinking of the
testees. Any discomtort during testing could negatively affeet student’s performance which is often
called Construet Teeelevant varianee (C1V) in educational testing,

4. There should be explicit instruetion on the timing of the test which should never be manipulated
i the process, as timing of test can also afleet students' performance. Also instruetion on how to

write, how many questions to answer should be clearly stated without any alteration,

3. There should be enough staff' to invigilate the testees. Sometimes students could be dubious and

cheating onee let unguarded. In the e we are, there should be enough CCTV and technologists

o monitor the security of testing, 1t is also important to motivate the invigilators with token and

food as to make them have full concentration in securing the testing exercise throughout.

6. There should be proper documentation of examination seripts, number of the issued and returned

seripts should be known, Examiners should make sure that seripts are duly signed to avoid loss.

legal replacement and insertions during or afler testing,
VL The Use of Software in Lducational Testing

The coming of Information and Communication technology (ICTs) in to educational testing has
been yielding positive results over the time. This is more evident with the invention of Artificial
Intellipence (Al) which simplified the whole lesting activities, This sepment of the paper is to
provide a hint on some of' the Al and non-Al packages that are inteprated in to educational
assessment to-enrich the 21" century teachers with current and innovative practices expected to
improve the quality of educational ussessment,

14
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oAl lneeligenceg A iy ity ¢ ALY

the tvalnton o wrtiticial Wetlipence |y st Becoming
e
Al percepts o Buaman ey

mtertation of Al in o eaching and e

CVidon T
LTI
sy and has I‘\‘Ih‘ll.ll\‘\l o :""')

Apant from

lt'il\ulll hl\lthlmy vilin whon

A AL e

hecome INOVAtVe 100
cllectine oy

‘ 1Or assesan el 1n
foarnmy s iinions o enhanee

aAluation aetiy es i chools

here e several AR Rased sofiware that Aecnrrently inouse i the ficld

of educational testing
whnehomelnde Prep Ay Simallpdg

AL Question Gencrator,

Quizbot,
uenvrator, ungle Al and Sudv by

Ehlivvya, Revisels iz
among others,

L TN i \ * 3 -4 by | | I | |
Lo Prep AR This one of the trending Al apphication that is used in educational testing. It is wsed in
senering objective test ranging from multiple choice items, matching

Uy pe items and statement-
dasadems Ttoperates with teats, PDE

» VIdeos 10 some extent youtube links in item construction,
One significant tole it plays is that it enhances penerating items assessing Higher Thinking Order
Shtls I addition, PrepAl enables instant scoring of tests and examinations 1o facilitae quick

reports and placements without delay. PrepAl is suitable for assessment in secondary school and

tertiany institutions that sy labus based, The only drawback of this application is the need for

consistent subseription tor full access.

2. Smallpdf Al Question Generator: This another innovative Al application that is free for basie
use and has the ability to converts PDFs, Word files, or images into multiple choice items, true or
false and open-ended within a fraction of time. Users can get aceess to it without any signup as it
s many of the available Als and so flexible for teachers and students that needs to construct

quick quizzes in the classes.

Gk . Iak 1o ilingual support, in
X Quizbot: This is another astonishing testing application which is has multilingual supy
. : spoatee ltems fi audio, video,
other words, it can generate items in $3 languages. Quizbot creates items from audio, vide
2 e H » . 2 » w i\ |“\L‘ I\-‘\\II "‘“J
images, and web links. It also supports difterentiated assessments based on cogn |
‘ ' | institutivns
faaatlos B cotiahle i val teams, language tutors, am
leaming style. The application is suitable for global tea Bl P
& & . " s of C ILAOT COIern . '
requiring large pool of item banking in different formats, One of the may

QUiZbot is that its based on subscription not free.

1 dem

: . i !uh-l‘-“‘“' "

L1 . 3 isticated testing application that is la !

| l.kl.l\ "‘“: IIH\ s “n“‘hcr ,\U]‘l"-\“h‘ (9 . sy [ Latvis I h RS
. R Ies OF proporteon . 7

ECneration and enables ln-il‘l’i"!' questions [TURY AN Hic topics or | |
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astonishing and interesting feature of this application is that it enh: i

g i ' s that it enhances adaptive testing, which is
treating an individual based on his or her ability, It has high level of iten ity b

o - ¢m securily by preventi
P ik g ! H R J 5 ng
item leaks. Its highly recommendable for tertiary institutions and testing organizati h )
. "y ’ : > anization such as

NECO and WAEC that conduct high stake examinations. It is also accessible based on
:.llh)stl'i})iiul].
5, Revisely Quiz Generator: This application is another robust type Al which converts notes and

Lorams in o well-constructed test ite ‘ .
diagran (0 well-constructed test items for assessment. It a user-friendly application that works
on mobile phones (Androids), laptops and desktops. Learners can generate self-assessment from
(heir notes for daily classroom exercise using free basic version.

cational testing is iJungle which produce real world

6. iJungle Al: Another interesting Al for edu
r disciplines that deal with

assessment in medicine, law and othe

assessments. It is appropriate for
st for professional certification assessments but can

physical and practical situations. iJungle is be

also be adopted in general assessments among learning institutions.

hat is accessible by students for general preparation

7, StudyPDF: This also a robust application t
d UTME in Nigeria. It helps in

s such as WAEC, NECO, NAPTEB an
nations so that students could enhance future

fying knowledge gaps

for high stake examination
rating test items similar to the target exami
ure of the application is that it helps in identi
a which helps in mitigating poor performance

gene
performance. One unique feat

or weaknesses among students using performance dat

in the future examinations.

item difficulty, discrimination and distractor index.

ii. Software That can be Used for Item Analysis
ome of the software that are used in conducting item analysis and other

ning, banks and testing organizations:
oft ward. It very user friendly

The following are s

psychometric analysis in institutions of lear

I.Microsoft Excel: This the common excel package used in Micros
and perform a lot os statistical and graphic tasks. Basic item analysis and inferential statistics can

be conducted with excel.
This another

PSS) with the "AMOS' Module:

and more accessible than R
anced L

2. Statistical Package for Social Sciences (S
package. It

ducation and commerce
wtor

widely used package in ¢

- . . " v . . b g ‘ \-
sometimes integrated with AMOS Module, a rful add-on for conducting ad

powe
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analysis and-Slruclurul Equation Modeling (SEM) visually, using path diagrams. The package is
used for basic analysis such as descriptive statistics, inferential statistics, item-total correlation,
difficulty, discrimination and reliability analysis, such as Cronbach's Alpha.

3. Stata: This is a statistical software that perform analyses ranging from statistical analysis, data
management and visualization to automated reporting. It is widely used in academic rescarches in
learning institutions, banks, and statistics departments in government agencies.

4. Test Analysis Programme (TAP): This another simple tool used in item analysis. Its easily
accessible and less complex. It analyses item difficulty, discrimination using point biserial

correlation and other necessary item information. It used by teacher and lecturers, and students

usually adopt it for exercises. It is downloaded free.

s. ITEMAN: This is a software designed for conducting Classical Test Theory (CTT) item

sis. Though seem obsolete, but it remains relevant as its functions
hich are good for IRT analyses.

analy are now integrated in to
more sophisticated software such Winstep and Flexmirt w

6. ExamSoft: ExamSoft: A cloud-based and comprehensive platform common in health science

education (medical, nursing, law schools) and high-stakes certification. Its "ExamSoft Strength

Report" is a standout feature. It automatically tags every item to learning objectives and provides

detailed reports at the student, course, and institutional level, showing where learning gaps exist.

" gsoftware downloads the exam to a

For effective security of examinations, the "Examplify

nd locks it down, preventing cheating among students. ExamSoft is good for

student's computer a
15. Programs with a strong outcomes-based assessment focus,

metadata and categorization for iten
where linking every test question to a specific competency or objective is critical.

7. Mplus: This is analysis package that involves advanced analyses of latent variables. It unifies

several statistics such as structural Equation modelling, factor analysis, Bayesian analysis,

complex survey data analyses €tc.

8. Python: This is one of the widely and general purpose software for web development, data

science and analytics machine learning and many more. It is an excellent software for the novice

analysts but also suitable highly learned.

9, QuestionMark: This a software produced by QuestionMark Computing company. It is a robust,

enterprise-level platform for high-stakes certification, compliance, and academic assessments.

QuestionMark enables multiple authors to collaborate on items with version control and worktlow

management (draft, review, approved) which improves the test security. It also supports standard
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apes (MOQ, e False) as well as complex, interactive questions like hotspots, drag-and-drop,
Lad simulations. 10 complies with the accessibility standards and usually patronized by
organizations, universities, and professional certification bodies that need security, scalability, and
A wide variety of item pypes

10 Respondus: This another type of anthoring software very popular in the higher education
market, often integrated with Learning Management Systems (LMS) like Canvas, Blackboard, and
Voodle, 1t is a powertul Windows-based authoring tool that can ereate exams offline and then
publish them diveetly to an LMS, Its "Test Bank Network" allows the user to import publisher test
hanks. Respondus supports the ereation of learning activities such as flashcards and games from

the same item bank. Recommendable for teachers and lecturers.

11. TAO (Testing Assisté par Ordinateur): This an open-source assessinent platform designed for
next-gencration, technology-enhanced items. It is also free to use and modify, which is a major
advantage for organizations with technical teams. Deals with Interactive Items such as interactive
graphs, ordering tasks, and complex problem-solving scenarios. Developed onopen web standards

HTMI S, TavaSeript), making it highly flexible

12. R "LTM. "LAVAAN', ‘PSYCII: This is a software recommendable for statisticians,
psychometricians, and graduate students that possess the basic technical skills and need the
sophisticated customizable tools for analysis. It is free but requires programming knowledge in the
users. These can perform virtually any psychometric analysis, including, Classical Test Theory

(CTT). Item Response Theory (IRT), Factor Analysis and Structural Equation Modeling (SEM).
V1L Conclusion

From the previous discussion, it is apparent that psychometric properties ol test are indispensable
in educational testing and are logical and systematic. The current technologies, Al inclusive, if
well integrated in to the testing process and analysis will make it faster and easier to enhance the
achievement of effective and quality assessment in learning institutions, provided the basic

knowledge and skills are obtained
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