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Abstract:

Evaluation is an essential facet of education and plays a significant role in giving
feedbacks to stakeholders. Pedagogy is not complete without learners’” assessment and.
Objective tests are used extensively as test format in primary school. However,
conception and making remains a challenge to most teachers. This cast doubts over the
quality. To mitigate the issues about its quality, each test format should undergo item
analysis or task analysis. This study sets out to evaluate item and test quality of a national
achievement test of English language using difficulty index (DIF), and discrimination
indices (DI); to identify which task were appropriate for the respective levels. The study
made use of data collected by the ministry of basic education aimed at measuring the true
score of their learners in order to plan new pedagogic tools for improving the quality of
reading and mathematics amongst primary school pupils. The Classical Test Theory
(CTT) that utilizes two main statistics: the item difficulty index and the discrimination
index were employed. Through an ex-post factor analysis results obtained showed that
the national achievement test was easy, thus depicting the good performance of pupils’
whereas in reality it is the reverse. About 90% of the pupils got Items that were virtually
correct consequently useless for discriminating among pupils. Task like Measurement
and size for class three, addition and subtraction and familiar word identification for class
tive should be completely discarded as their DIF stood at 1.00. Given that, quality control
is important for test development. Teachers are recommended to perform item analysis
and to synchronize classroom instruction with test items to achieve instructional validity.

Keywords: test analysis/ task analyses, difficulty/ facility index, discriminatory indices,
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1. Background and Justification

In May 2019, the Ministry of Basic Education carried out a survey through a data
collection mission to determine the real level of performance of pupils in some
foundational skills: reading and mathematics aimed at improving on their general
performance. These studies revealed that pupils’ achievement in Mathematics and
English language were good. Yet the knowledge, skills and attitudes acquired in Reading
and Mathematics are very instrumental in enhancing the acquisition of knowledge, skills
and attitudes in other subjects of the curriculum. It is on the bases of this that the current
study seeks to find out if the exams measured what it was supposed to measure and the
quality of the items and their resulting performances.

From the face value of the exams, it was evidently clear that the objective test
format (True/ False, selecting, matching, fill- in, multiple choice) was used which are the
most widely used to assess learners” competences (Wirngo Tani, 2019). Even though they
are easy to score/ mark and grade particularly on large number of pupils, they are often
technically difficult to conceive and time consuming (Mannion et al., 2018; Odukoya,
Adekeye, Igbinoba, & Afolabi, 2017). Teachers are expected to be competent in
constructing them and also be able to analyze whether items are valid and reliable in
measuring pupil’s learning achievements. According to D'Sa & Visbal Dionaldo (2017)
concerns regarding the quality of tests used for assessment is now increasing.
Unfortunately, only a few teachers have been trained specifically to develop quality
objective test items and the skill in performing item analysis (Mannion et al., 2018).
Odukoya et al. (2017), Rehman, Aslam, Hassan (2018) opines that poorly constructed
items without item analysis could endanger the integrity of the entire test. Further,
inaccurate evaluation could impact the grade of the pupils and create irreversible
impeding consequences on the career pathway of learner (Reichert, 2011). In the study
carried out by Nedeau-Cato, Laughlin, and Rus (2013), it was found that 85% of items
have at least one flaw. In another related study done by Hijji (2017) examinations that did
not undergo items analysis resulted to 91.8% of the items having one or more items that
are flawed. It could therefore mean that conducting item analysis is essential for every
exam to mitigate errors and improve integrity of each exam Item analysis is done by
analyzing four components namely: Difficulty Index (DIF), Discrimination Index (DI),
Distractor Efficiency (DE), and reliability test using the Kuder-Richardson Formula 20
(KR20). But this study evaluated item and test quality using difficulty index (DIF) and
discrimination indices (DI).

The specific aim of this study is to find out the impact of the task analysis through
its respective items on the quality of the tests and students” performances.

2. Literature Review and Theoretical Framework

Item analysis is used to ascertain the quality of an examination or a test. It enables a
teacher to improve his/her competences in creating good test items. Item analysis can be
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used to evaluate if the item is difficult or easy (Tracy, 2012). According to Polit and Yang
(2015), item analysis is done to evaluate which items to discard, to retain, and or needs
revision. Thus, an exams or test needs item analysis to measure its performance.

In an objective evaluation of pupils” performances, the item analysis is a process
in which both learners” answers and test questions are examined in order to assess the
quality and quantity of the items and the test as a whole. The crucial object of preparing
objective tests is to construct good questions and this requires an understanding of the
objectives, having good skills in writing the items and an excellent mastery of content
both as a substance and as a process. Guidelines supported by experimental or quasi-
experimental designs are available, but unfortunately are usually not adhered to,
consequently the preparation and administration of faulty tests (Walsh, 2008; Haladyna,
2004). Item analysis is an examination of a test after its administration. The quality of a
test depends upon each item of a test (Shrama, 2000). Item analysis allows us to observe
the item characteristics, and to improve the quality of the test Gronlund (1993) cited in
Wirngo (2018). Lange (1967) opines that, item revision allows the identification of items
too difficult or too easy, items not able to differentiate between students who have
mastered the content and those who have not, or questions that do not have plausible
distracters. This gives teachers the opportunity to remove them from the test/ task or
change the items or even modify instruction that are ambiguous, confusing and can
possibly lead to misunderstanding about the content or adjust the way they are teaching.
Test analysis improves skills and save time and energy of teachers and test engineers.

The theoretical approach adopted for this study is the Classical Test Theory (CTT)
that utilizes two main statistics: the item difficulty index (A measure of whether an item
was too easy or too hard). The range of DIF is from 0-1 and when multiplied by 100 the
p-value is converted to a percentage. When the calculated value is high, it denotes that
the question / item / task is easy. According to Mahjabeen et al. (2018), if the p value is
between 20-90%, the question is regarded as good and acceptable and items with p-value
between 40-60% are seen as excellent, items with a p - value of less than 20% is considered
too difficult and more than 90% is too easy, extreme outliers which are not acceptable and
need to be revise or discarded. While to Mukherjee & Lahiri (2015), items with DIF of
>70% is too easy, between 30-70% is average, and between 50-60% is good. The
Discrimination index (DI) (A measure of whether an item discriminated between
students who knew the content well and students who did not.). The DI is used to
estimate the effectiveness of an item in discriminating high achieving students from low
achieving ones. In calculating the DI, the test takers are divided into quartiles. The upper
quartile or students who have the highest scores, lower quartile, those who have the
lowest scores, and the students who has average scores or the middle quartile. The value
ranges from -1 to +1. The item is considered to be effective and is discriminating if it has
a higher value (Musa, Shaheen, Elmardi, & Ahmed, 2018). Mukherjee and Lahiri (2015)
explained that if all the test takers in the upper quartile and not in the lower quartile
answer the item correctly, the DI value is 1.00. On the other hand, if the lower group
answer it correctly and none from the upper group, the DI value would be -1.00 (D'Sa &
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Visbal-Dionaldo, 2017; Mukherjee & Lahiri, 2015) maybe due to item flaws or inefficient
distractors (D'Sa & Visbal-Dionaldo, 2017). According to Musa et al., (2018) these “items
should be carefully reviewed for the presence of common causes of poor discrimination such as
ambiguous wording, inappropriate instructions, wrong keys and areas of controversy”. Musa et
al. (2018) concord that if the DI value is 1.00, it indicates a perfect discrimination between
high and low performing students and if the value is near or less than zero, the item
should be removed from the exam. This implies that, items with DI value greater than
0.40 are considered as excellent, 0.30-0.39 as reasonably good but probably needs
improvement, 0.20 to 0.29 are marginal items and should be reviewed, while items with
a value below 0.19 are considered poor and must be removed (Mukherjee & Lahiri, 2015).
Mahjabeen et al. (2018) categorized DI as items with a value of >0.36, excellent, between
0.25 to 0.35 as good, between 0.21 to 0.24 as acceptable, and items that are <0.20 are poor.

3. Methodology

The ex-post factor design was applied in the study that allows the researchers to analyze
already existing data (Wirngo, 2019) and examine whether the instrument used was
consistent and measured what it purports to measure (Houser, 2018; Polit & Yang, 2015).
An after- the- fact study of marked scripts in Mathematics and Reading that was
administered in twenty five government primary schools of each of the ten regions. The
test items of the English language were on letter sound knowledge, familiar word
reading, phonemic awareness, vocabulary, fluency and comprehension. In Mathematics
the items focused on number identification, ordering, geometry, addition, subtraction,
matching, ranking and tallying.

The study analyzes a national achievement exam on English language with a
focused on the objective format. Each item in a task was analyzed and then the general
task difficulty and discriminatory indices were computed. This population consisted of
primary school pupils over the national territory for the three levels- level 1 (classes 1 &
2), level 2 (classes 3 & 4) and level 3 (classes 5 & 6).

Each item was encoded into SPSS version 20 and was analyzed using item
statistics: Difficulty Index (DIF), and Discrimination Index (DI).

Table 1: Data Analyses and Interpretation

Class Subject Ne of pupils N° passes Ne failed % passed
1 English 180 177 03 98.3%
Mathematics 120 120 00 100%
2 English 180 124 56 68.9%
Mathematics 120 82 38 68.3%
3 English 179 150 29 83.8%
Mathematics 179 129 50 72.1%
4 English 180 170 10 94.4%
Mathematics 180 150 30 83.3%
5 English 180 175 05 97.2%
Mathematics 180 160 20 88.9%
6 English 180 154 26 85.6%
Mathematics 180 176 04 97.8%
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This table indicates the performance of pupils nationwide that took the test and
constituted the base for item analysis.

3.1 Test Analysis per Task (Task performance)

Table 2: Class one --- Mathematics

Marks Task-1 Task-2 Task-3 Task-4 Task-5 Task-6 Total
N°recognition | Ordering | Addition Subtraction | Matching | Ranking
Tasks 10 marks 7 marks 3 marks 3 marks 5 marks 2 marks
0 0 3 35 28 2 18 86
1 1 13 41 28 2 9 94
2 3 10 52 56 1 153 275
3 5 20 52 57 4 0 138
4 13 14 0 08 4 0 38
5 11 22 0 0 167 0 200
6 17 33 0 03 O 0 53
7 12 65 0 0 0 0 77
8 40 0 0 0 0 0 40
9 30 0 0 0 0 0 30
10 48 0 0 0 0 0 48
Total 180 180 180 180 180 180
' 0.88 = 88% 0.74=74% | 0.57=57% | 067=67% | 000 o0 | oo gcor
Observation Easy Right Right Right Easy Easy
Difficulty | Difficulty Difficulty

The calculated item discrimination index was negative (-1) for some randomly selected
items. This could be as a result of ineffective distracters as many of the lower group turn
to get the items correct. Number recognition, matching and ranking tasks are found to be
too easy and hence need to be revised or discarded.

Table 3: English

Marks Letter name Letter sound Familiar words Grammar Total
identification identification identification 5 mks
Tasks 5 mks 5 mks 5 mks
0 3 0 0 1 4
1 14 0 0 8 22
2 29 5 14 19 67
3 34 29 50 39 152
4 24 48 65 34 171
5 76 98 51 79 304
Total 180 180 180 180
Observation 0.74 = 74% 0.97 =97% 0.92 =92% 0.84 = 84%
Right difficulty Easy Easy Easy

The calculated item discrimination index was negative (-1) for some randomly selected
items. This could be as a result of ineffective distracters as many of the lower group turn
to get the items correct. Letter sound identification, familiar word identification and
grammar tasks are found to be too easy and hence need to be revised or discarded.
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Table 4: Class Two --- Mathematics

Marks Task-1 Task-2 Task-3 Task-4 Task-5 Task-6
N° recognition Ordering Seriation Addition Substruction Tallying
Tasks 10 marks 7 marks 3 marks 3 marks 5 marks 2 marks
0 15 20 13 05 23 82
1 01 10 104 09 11 49
2 04 17 03 24 30 49
3 05 06 03 24 30
4 11 50 15 74 64
5 16 77 42
6 07
7 09
8 10
9 15
10 87
Total 180 180 180 180 180
. 0.80 = 80% 074=74% | 033=33% | o) op0, | og7=g7e | 054=54%
Observation Easy Right Right Easy Easy Right
difficulty difficulty difficulty

The calculations in the table above indicate that the item discrimination index was
negative (-1) for some randomly selected items. This could be as a result of ineffective
distracters as many of the lower group turn to get the items correct. Number recognition,
addition and subtraction tasks are found to be too easy and hence need to be revised or

discarded.
Table 5: English
Marks Letter name Letter sound Familiar words Grammar Listening
identification identification identification 5 mks Comp.
Tasks 5 mks 5 mks 5 mks 5 mks
0 00 12 28 05 31
1 16 05 06 11 12
2 22 08 13 19 14
3 06 10 14 27 36
4 09 17 17 78 47
5 67 128 102 40 40
Total 120 180 180 180 180
0.68 = 68% 0.74 = 74% 0.68 = 68%
Observation Right 0'82:536% Right 0'8;:5371% Right
difficulty difficulty difficulty

Looking at the table above, it can be observed that the calculated item discrimination
index was negative (-1) for some randomly selected items. This could be as a result of
ineffective distracters as many of the lower group turn to get the items correct. Letter

sound identification and grammar tasks are found to be too easy and hence need to be
revised or discarded.
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Table 6: Class Three --- Maths

Marks Task-1 Task-2 Task-3 Task-4 Task-5 Task-6
Addition Subtraction Geometry M/S (time) | M/S (length) Gr/Stat
Tasks 4 marks 4 marks 4 marks 4 marks 4 marks 4 marks
0 4 21 24 109 165 15
1 18 38 23 70 14 24
2 55 38 19 / / 57
3 38 40 9 / / 77
4 64 42 104 / / 6
Total 179 179 179 179 179 179
, 0.87 = 0.66 = 0.66 = 1.00 1.00 = 0.78 =
Observations Easy Right Right Easy Easy Easy
difficulty difficulty

Based on the calculations above, the calculated item discrimination index was negative (-
1) for some randomly selected items. This could be as a result of ineffective distracters as
many of the lower group turn to get the items correct. Addition, measurement and size
(time), measurement and size (length) and graphs and statistic tasks are found to be too
easy and hence need to be revised or discarded.

Table 7: English

Marks Letter name Letter sound Familiar Reading Active Grammar/
identification identification words Comprehension | Listening/ 5 mks
5 mks 5 mks identification 5 mks 5 mks
Tasks 5 mks
0 47 11 0 15 21 1
1 80 19 14 16 11 7
2 27 20 12 16 34 13
3 11 45 30 42 33 20
4 06 42 40 59 51 50
5 08 42 83 31 29 88
Total 179 179 179 179 179 179
. 0.13= 072> 0.85 = 073> 0.69 = 0.88 =
Observation . Right Right Right
Difficult \ppe Easy e ppe \ppe Easy
difficulty difficulty difficulty

Analysis from the tests above indicates the calculated item discrimination index was
negative (-1) for some randomly selected items. This could be as a result of ineffective
distracters as many of the lower group turn to get the items correct. Letter name
identification task is too difficult while familiar word identification and grammar tasks
are found to be too easy and hence all tasks need to be revised or discarded.
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Table 8: Class Four --- Mathematics

Marks Task-1 Task-2 Task-3 Task-4 M/S Task-5 Task-6
Ranking | Addition | Subtraction Time Operations Geometry
Tasks 5 marks 4 marks 4 marks 1 mark 3 marks 2 marks
0 12 02 00 157 43 175
1 04 06 19 23 47 05
2 07 11 25 40
3 21 38 53
4 47 123 83
5 89 01 00
Total 180 180 180 180 180 180
Calculated DIF 0.88 0.96 0.89 0.13 0.55 0.03
Observation Easy Easy Easy Difficult dilf{f‘igcﬂity Difficult

Looking at the table above, it can be observed that the calculated item discrimination
index was negative (-1) for some randomly selected items. This could be as a result of
ineffective distracters as many of the lower group turn to get the items correct. Ranking,
addition and subtraction tasks are found to be too easy while measurement and size
(time) and geometry task are found to be too difficult and hence these tasks need to be

revised or discarded.

Table 9: English

Marks | Letter sound Familiar Reading Active Vocabulary | Grammar
identification words comprehension | Listening 5 marks 10 marks
Tasks 5 marks identification 5 marks 5 marks
0 00 00 08 08 17 03
1 02 09 10 09 11 04
2 03 09 29 26 13 14
3 09 16 39 36 29 15
4 51 52 54 42 68 31
5 115 94 40 34 42 113
Total 180 180 180 155 180 180
Calculated DIF 0.97 0.90 0.74 0.72 0.77 0.88
Observation Easy Easy di?fli%}l:;ty di?fliifll;ty Easy Easy

Looking at the table above, it can be observed from the analysis that the calculated item
discrimination index was negative (-1) for some randomly selected items. This could be
as a result of ineffective distracters as many of the lower group turn to get the items
correct. Letter sound identification, familiar word identification, vocabulary and
grammar tasks are found to be too easy and hence need to be revised or discarded.
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Table 10: Class Five --- Mathematics

Marks Task-1 Task-2 Task-3 Task-4 Task-5 Task-6
Sets/L Add./Subtr | Operation Geometry | M/Slength | M/S Time
Tasks 5marks 5 marks 3 marks 3 marks 1 mark 3marks
0 16 0 6 6 40 69
1 34 0 31 33 140 72
2 53 0 48 84 0 15
3 50 14 95 57 0 24
4 01 56 0 0 0 /
5 22 110 / / 0 /
Total 180 180 180 180 180 180
Calculated DIF 0.40 1.00 0.79 0.78 0.77 0.21
Observation Right difficulty Easy Easy Easy Easy Difficult

From the table above, it can be observed that the calculated item discrimination index
was negative (-1) for some randomly selected items. This could be as a result of ineffective
distracters as many of the lower group turn to get the items correct. Addition &
subtraction, operations, geometry, measurement and size (length) tasks are found to be
too easy while measurement & size (time) is found to be a very difficult task and hence,
all these tasks need to be revised or discarded.

Table 11: English

Marks | Familiar words Reading Active Grammar Vocabulary | Directed
identification comprehension Listening 5 marks 5 marks Writing
Tasks 5 marks 5 marks 5 marks 10 marks
0 0 0 02 0 01 05
1 0 04 11 01 03 05
2 0 5 13 01 01 33
3 04 25 23 11 07 05
4 15 66 42 36 02 20
5 161 80 89 131 146 0
6 0 0 0 0 0 38
7 0 0 0 0 0 0
8 0 0 0 0 0 36
9 0 0 0 0 0 0
10 0 0 0 0 0 38
Total 180 180 180 180 180 180
Calculated DIF 1.00 0.95 0.85 0.98 0.86 0.76
Observation Easy Easy Easy Easy Easy Easy

From the above analysis, it is observed that English language was generally easy for class
tive pupils. With the aid of the taxono-metric levels and the curriculum, test constructors
are advised to review the different items of the various tasks to include higher levels of
achievement. In this way item discrimination can be improved upon.
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Table 12: Class Six --- Maths

Marks Task-1 Task-2 Task-3 Task—4 Task -5 Task -6
Statistics/ Operations/ Geometry/ M/S Gr/Stat/ Ordering/
Task 5mks 4mks 4mks time/1mk 3mks 2mks
0 02 06 25 22 28 47
1 03 26 09 120 40 27
2 09 15 20 05 35 106
3 40 50 33 33 77 00
4 90 75 93 00 00 00
5 36 08 00 00 00 00
Total 180 180 180 180 180 180
Calculated DIF 0.92 0.82 0.81 0.62 0.73
Observations Easy Easy Easy di{f{fligczity di?fliizity

From the analysis in the table above, it can be observed that the calculated item
discrimination index was negative (-1) for some randomly selected items. This could be
as a result of ineffective distracters as many of the lower group turn to get the items
correct. Statistics, operations and geometry tasks are found to be too easy and hence need
to be revised or discarded.

Table 13: Class Six --- English

Marks Reading Comp./ Vocabulary/ Grammar Active Composition
5mks 5 mks 5 mks Listening/ Writing/
Tasks 5mks 20mks
0 01 0 0 01
1 02 01 01 03
2 04 02 02 18
3 65 08 07 23
4 107 29 39 50
5 140 131 85 03
6 03
7 04
8 07
9 0
10 08
11-13 79
14-16 50
17-20 18
Total 180 180 180 180 180
Calculated DIF 0.95 0.98 0.98 0.87 0.86
Observation Easy Easy Easy Easy Easy

From the above analysis it is observed that the test as a whole was very easy for class six.
The entire test should be reviewed and some challenging exercises of the three higher
levels of cognition included.
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4. Discussion

From the analysis, it is evident that exams lacked the right difficulty level and had a poor
high discrimination power. About 80% of the items DIF were easy with poor
discrimination indices; the findings of this study contrast with some related research in
which the item difficulty is considered an acceptable level with a high discrimination
level (Mahjabeen et al. 2017; Mukherjee & Lahiri, 2015). Consequently, teacher should
also rethink measuring the efficiency of the distractors of each item. Miller et al (as cited
in Oermann and Gaberson, 2014), opine that, educators should be careful in deleting
items with poor results in DIF and DI because it could negatively impact the validity of
the exam due to fewer sample content. From all indications, a complete review is
necessary for class three measurement and size (time & length), class five additional and
subtraction and familiar word identification because their calculated P value stood at 1.00.
Even though the average DI and DIF results are not desirable, this achievement test
entirety is considered “not good” with reservation because the Distracter analysis was
not done, meaning that items should be moderated carefully when deciding whether an
item should be included or not in the post exams even if the DIF and DIF are not “ideal”.
Item analysis will not be complete without the analysis of the distractors because the
presence of distractors itself enhances the measurement properties of each item. Burud,
Nagandla, and Agarwal (2019), opined that, one important feature of quality assurance
of an examination is through the implementation of test analysis.

5. Conclusion

This study set out to ascertain quality assurance of examination, through a task analysis
of national English and mathematics achievement exams administered in 240
Governments schools. From the findings it is recommended that teachers should improve
upon their test construction practices and be trained on test analysis procedures in order
to ascertain quality assurance of examinations for non-standardized and standardized
purposes.
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