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Abstract
This study analyzed levels of thinking required Wegst African Senior School

Certificate in core Mathematics Multiple Choicenite (MCI). The purpose of this
study to investigate whether this claim by the estuisl is correct. Survey design was
adopted for the study and 2013 and 2014 WAEC MadtiesnMCI were adopted.
Purposive sampling technique was used to seleQi8& and 2014 test items. Data
analysis was carried out using frequency and pewmmgm and chi-square test.
Findings revealed that the level of thinking reggdirin 2014 Mathematics WAEC
multiple choice items from the students were diffefrom one level to another.
However, the items that required higher level ofking were 34 (68%) which is
higher than the items requiring lower level of tiimg, 16 (32%). Thinking required
by 2013 Mathematics WAEC multiple choice itemseearand the items required
students to demonstrate both lower and higher lefethinking skills. Thus, the
items that required students to think at lower dmgher levels of thinking were
equal. Also, no significant difference was foundttie thinking level required in
2013 and 2014 Mathematics WAEC Multiple Choice dtent was recommended
that WAEC Mathematics items should be adequatstyilnlited across the cognitive
domain of Bloom’s Taxonomy of educational objestite improve students’
performance in Mathematics.

Keywords: Levels of Thinking, Multiple Choice Itetdsithematics Performance

Introduction

Education is an instrument for national developm&hts is because it is the instrument used in kigieg the
citizens who in turn contribute to the developmehthe nation. According to Afolabi (2010), the tjtyaof a
nation’s education determines the quality of thedpicts of its educational system and by extengiemuality
and quantity, pace and level of its developments T probably why every nation tends to invest enmto
getting their populace educated. However, the hitie@f the entire educational system depends, targe
extent, on the quality of its assessment practices.
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Assessment is a major tool employed in the prockappraising candidates’ achievement; it playsagomrole

in the educational process and development. Itshiglpascertain the extent to which the educatipoéty is

successful and could be a sort of quality contooldhecking the educational policy vis-a-vis thericulum.

Educational assessment is therefore the totalith@processes involved in making valid judgmebisua what
behavioral characteristics and changes a learreeadguired through the process of teaching andilegarOne
of the ways of assessing students is using testhvdan either be essay or objective. In spitdeffact that the
setting of objective test items takes much time ailvantages include wider content coverage, dbiggcand

easy to mark (it can even be electronically marked)

Examination (internal or external) is a frequentised assessment tool, which provides indices afests’
achievement. Gronlund (1971) described evaluattogyatematic processes of determining the extewhtoh
instructional objectives are achieved by studenterefore, the success or failure of an educatipnattice
could be decided, to a large extent, by the degfstudents’ achievements. It therefore become®iatjve for
teachers to make use of best evaluation practicesder to help the students to have better regulitsternal
and external examinations. Imbalance assessmesttidénts’ achievement could arise when test itenmat
spread to cover different levels of learning ohjexs.

Instructional objectives in education are concetééements of the goals toward which instructicesdirected.
The Taxonomy of Educational Objectives are in tluaegories- cognitive (knowledge based), affeciedue,
attitude and feeling based) and psychomotor (&ldked). This paper focuses on the cognitive dorohin
Bloom’'s Taxonomy of Educational objectives. Bloomisxonomy offered a classificatory system for
educational goals that can be used in test conigtnscif assessment is to be balanced. It hasesigld of
thinking process objectives. These are Knowledgem@ehension, Application, Analysis, Synthesis and
Evaluation. Knowledge and Comprehension are Idesst cognitive objectives while application, arsby
synthesis and evaluation are higher-level cognibvjectives. These cognitive objective form a &iehy, with
knowledge being the objective prerequisite to #iko objectives and evaluation being the objedtiverhich all
other cognitive objectives are prerequisite (B2008).

During the 1990s, a new group of cognitive psychisip led by Lorin Anderson, a former student ob@h,
updated the taxonomy reflecting relevance t& 2&ntury work. Bloom’s Revised Taxonomy of Cogreti
Objective is useful in planning curriculum that anporates low to high level of thinking activities
(Limbach&Waugh, 2009). In the update, there isang/e from nouns to verbs to describe the diffdmrels of
taxonomy and the two top levels were interchangée. categories of the revised version are:

 RememberingCan students recall or remember the information@rd& commonly used include
duplicate, define, list, memorise, state etc

* Understanding:Can students explain ideas or concepts? Words ommgrrused include classify,
describe, discuss explain, identify, locate, tratesletc

» Applying: Can students use the information in a new way?d&/oommonly used include demonstrate,
choose, illustrate, interpret, solve, write, use et

* Analysing: Can students distinguish between the differentsaiWords commonly used include
appraise, compare, contrast, criticize, differg¢atiaxamine etc

» Evaluating:Can students justify a stand or decision? Wordsnconly used are appraise, argue, judge,
support, evaluate etc

» Creating: Can students create new product or point of vidM@ds commonly used are create,
construct, design, formulate and write, constrtict e

One of the things that distinguish the new modefrfrthe old is that it clearly laid out componentsbie
considered. Array of knowledge are now factual {(idealge that is basic to specific disciplines), captaal
(knowledge of classifications, principles, generations, theories, models or structures in a padsic
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discipline), procedural (information that help lears to do something specific to a discipline ortipalar
methodologies), metacognitive (awareness of onggmition and particular cognitive processes. ktrategic
or reflective knowledge about how to solve probleowgnitive tasks, to include contextual and caadil
knowledge and knowledge of self) (Anderson & Kraimy 2000).

There is a persistent failure of students in ma#te®m examinations especially the senior schodifioate this
has called for greater concern among the stakelwliofe education (i.e. parents, teachers, goverhmen
curriculum planners, the examiners and the studasiks). This is because mathematics is so impottzat it
touches the everyday life of every individual ie tociety. When mathematics is applied in the dailyvities
and experiences of every member of the societyusiedulness and beauty of the subject are betm@eajated

by all.

The immense contributions of mathematical scieteespid technological advancement in has confirined
assertion that mathematics reflects the spirithef times. Nurses or medical personnel have a laotevith
mixing substances of different strengths. They dfee should know relative sizes, volumes, weigds
capacities of drugs and medicaments. Business mammen also make decisions about fast selling gdod
purchase and decide on placing discount on slowimgatems. They also study increase in sales @&saltrof
advertisement and compare that with the cost otdidement. The bus or truck- driver, carpenteintpg
brick-layer, gardener, farmer etc., all have to ppt with a lot of mathematical processes in theiiyd
operations. The value of mathematics in fieldseafthing such as engineering, architecture, aguieyletc., can
also not be taken for granted. It becomes impezdtnat students excel in mathematics so as totheim in
their work places. Therefore, the poor performarfcgtudents in mathematics must be concern.

The poor performance of students in May /June $e3gbool Certificate Examinations is confirmed bstady
conducted by Bello and Oke (n.d). They specificaildicated that the Core Mathematics results ofishts
was not impressive and gave the following stasstec buttress their point. They indicated thatddiour year
continues period starting from 2006-2009, the ayernaercentage credit passes by Ghanaian stude@tsran
Mathematics were 31.3%, 25.2%, 26.1% and 28.62%endiwely. For Nigeria also the same four year qusi
have the following percentage of passes, 41.92%546, 57.27%, 47.04% respectively, Sierra Leong2%,
4.22%, 3.46%, 3.22% respectively and The Gambi@%,3.31%, 2.64%, 3.19%. Querying this persistewt |
performance in mathematics, Ale (1989) submitteat #tudents’ blame it on teaching problems, negativ
attitude and examination difficulty. This presupp®shat WAEC mathematics test items are seen ligistsi to
be very difficult, perhaps above their thinkingdés: But, Rollin (1990) asserted that a persontskadge and
thinking abilities are crucial for that person tnétion efficiently and successfully in this presege. This
therefore has motivated the researchers to inastifpe nature of WAEC core mathematics multiplgieahtest
items using Bloom’s Taxonomy to see the thinkingels within which the test items are concentrakédding
of this study would be useful to test developetgjants, teachers’ researchers and examinatior$.odi

Resear ch Questions
Answers were sought to the following questionshis study:
1. At what thinking levels are the 2013 Mathematics B@AMultiple choice items?
2. At what thinking levels are the 2014 Mathematics ®AMultiple choice items?
3. Is there difference in the thinking level requitedthe 2013 and 2014 Mathematics WAEC Multiple
choice items?

Research Hypothesis
Ho,: There is no significant difference in the thinkiegel required by 2013 and 2014Mathematics WAEC
Multiple Choice Items

Hi,: There is significant difference in the thinking devequired by 2013 and 2014 Mathematics WAEC
Multiple Choice Items
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M ethodology

The research design adopted for this study wasripése survey. The data were gathered with the afse
multiple-choice tests of WAEC for the 2013 and 208énior Secondary School Certificate Examination
(SSSCE) in mathematics. Purposive sampling teclenigias used to select the 2013 and 2014 testswHss
because they were the most current test items étithe this study was conducted. The unit of anglys
consisted of all the hundred test items for both3®8nd 2014. Data analysis was done by using frexyuand
percentage; and chi-square statistics was usetatgse the hypothesis raised.

Results
Research Question One: At what thinking levelstlee2013 Mathematics WAEC Multiple choice items?

Table 1: Freguency and Percentage of thinking levels of 2013 Mathematics WAEC Multiple Choice Items

Level of Thinking Frequency Percentage
Remembering 9 18.0
Understanding 8 16.0
Applying 8 16.0
Analyzing 13 26.0
Evaluating 9 18.0
Creating 3 6.0

Total 50 100.0

Table 1 shows the frequency and percentage ofitigrievels required in 2013 Mathematics WAEC muitip
choice items. From the table, 9 (18.0%) of the 20A&hematics WAEC multiple choice items required
students to think at remembering level, 8(16%) imegustudents to think at understanding level, 8§16
required students to think at applying level, 13@6required students to think at analyzing level896)
required students to think at evaluating level a(@%6) required students to think at creating level.

Table 2: Order of Thinking Required by 2013 Mathematics WAEC Multiple Choice Items

Order of Thinking Frequency Per centage
Lower Order 25 50

Higher Order 25 50

Total 50 100

The analysis in table 1 and 2 shows that 25 (50@482Vlathematics WEAC multiple choice items required
students to think at lower order while 25 (50%)uieed students to think at higher order.

Research Question Two: At what thinking levelstaee2014 Mathematics WAEC Multiple choice items?

Table 3: Freguency and Percentage of thinking levels of 2014 Mathematics WAEC Multiple Choice Items

Level of Thinking Frequency Per centage
Remembering 7 14.0

Understanding 6 12.0
Applying 3 6.0
Analysing 20 40.0
Evaluating 4 8.0
Creating 10 20.0

Total 50 100.0
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Table 3 shows the frequency and percentage ofitigrikevels required of 2014 Mathematics WAEC mugtip
choice items. From Table 3, 7 (14.0%) of the 201atHdmatics WAEC multiple choice items required stud
to think at remembering level, 6(12%) required stitd to think at understanding level, 3(6%) reqlisidents
to think at applying level, 20(40%) required studeto think at analyzing level, 4(8%) required st to
think at evaluating level and 10(20%) required stid to think at creating level.

Table 4: Order of Thinking Required in 2014 Mathematics WAEC Multiple Choice | tems

Order of Thinking Frequency Per centage
LowerOrder 16 32

Higher Order 34 68

Total 50 100

The analyses in Table 3 and 4 shows that 16 (3294 Mathematics WEAC multiple choice items required
students to think at lower order while 34 (68%)uieed higher order thinking.

Hypothesis OneThere is no significant difference in the thinkiegel required in 2013 and 2014 Mathematics
WAEC Multiple Choice Items

Table 5: Chi- square Analysis of Thinking Levels of 2014 Mathematics WAECM ultiple Choice items

Level of Thinking 2013 2014 Total df X? — value p-value
Remembering Count 9 7 16
Expected 8.0 16.0
Understanding Count 8 6 14
Expected 7.0 14.0
Applying Count 8 3 11
Expected 5.5 11.0
Analysing Count 13 20 33 5 9.986 0.76
Expected 16.5 33.0
Evaluating Count 9 4 13
Expected 6.5 13.0
Creating Count 3 10 13
Expected 6.5 13.0
Total Count 50 50 100
Expected 50.0 100.0

Result in Table 5 shows chi-square calculated vaft$986 with 0.76 p-value at 0.05 alpha level.t@is basis,
the null hypothesis that there is no significarffedence in the thinking level required by 2013 &2fl4
Mathematics WAEC Multiple Choice Items is accepbetause the p-value 9.986 is greater than 0.0%alph
level (9.986 >0.05).

Discussion

Based on findings of the study, it was revealed tiha level of thinking required in 2013 MathematiWAEC
multiple choice items varied. Also, it was observldt, the items required students to demonstratie lower
and higher levels of thinking skills. Analysis dd23 showed equal numbers of items for both the ldexel
and the higher level of thinking. This could besimike balance between upper and lower ability groi
testees, which is not appropriate at senior seegndducation. WAEC must aimed at developing higher
thinking skills of students by setting questionstta higher thinking levels. It was observed thatchn of
today’s classroom learning focuses on activitiesvbych the learners acquire facts, rules and ac@quences
and the majority of lessons require outcomes ohlyha lower level of cognition: knowledge, compeakion
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and application. Freiberg (1999) observed that whenhers-centered approaches are used in theseodms
compliance is valued on initiative and passiveriess over active learners hence it may deprivenézarof
critical thinking opportunities. Thomas (1992) segged that different teaching strategies, alteraati
assessment methods, and new ways of teacher piieparge needed.

In addition, the finding revealed that the levettihking required in 2014 Mathematics WAEC mukihoice
items from the students were different from oneeleto another. However, the percentage of itenas th
required higher level of thinking 34 (68%) was haghhan the items required at lower level of thigkil6
(32%). This finding was supported by Harrow (19¥i&)o observed that unless students can be brougheto
higher levels of thinking which are analyzing, exaing and creating, it is unlikely that transféikoowledge
will take place. Though, encouraging critical #iirg necessitates that more items that requireenitgvel of
thinking should be included in test. A larger prafmm of items that require higher level of thingimould be
expedient at tertiary level of education. This hegrewas of good practice by WAEC in developing stud’
critical thinking skills.

Conclusion

There have been a lot of concerns with regarddgddiv performance of students in examinations cotetlby
WAEC especially in core mathematics. Students’ seehmold the opinion that their failure in this essubject
is due to difficult of items among others. The gs@ of the thinking levels of 2013 and 2014 WAEGQItiple
choice items agreed with the complaints of the estiglas one of the stakeholders. The test itenms sebave
been constructed for brilliant students to passauit taking care of the average and dull studeetaise the
bulk of the questions fall within the higher ordevel of thinking. This shows that the questions drawn in
favour of the high academic achievers and notwoda of low academic achievers i.e. the questiopsrathe
higher cognitive levels for the brilliant students.

To improve students’ critical thinking, WAEC Mathatits items must include higher order items to leinaje
students in our schools.

Recommendations
Based on the findings of this study, the follownegommendations are made to relevant educatiotiabadties
and examination bodies and other stakeholdersunabn.
1. Critical thinking skills should be included intohsml curriculum at all levels
2. Teachers and item writers should be trained toigkhh skilled in item writing and how to include
critical thinking skills in their daily lessons pla
3. Teachers should make use of classroom assessn@mticgiges to enhance and facilitate critical
thinking skills among their students
4. Critical thinking skills should be included intcatgher education programme to improve the quality of
teacher training and enhance the teaching of afitignking in our schools
5. Teachers should make use of classroom assessn@mticiges to enhance and facilitate critical
thinking skills among their student
6. WAEC should review their Mathematics multiple awiitems to take care of higher and lower
achiever students in the school and
7. WAEC Mathematics items should be adequately disteith across the cognitive domain of Bloom’'s
Taxonomy of educational objectives to increaseesttsl performance in Mathematics.
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