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Abstract

This study was designed to determine the effect of globe game on students' interest and achievement in longitude
and latitude. Three research questions and three null hypotheses were formulated. Design for the study was a quasi-
experimental non-equivalent control group's pre-test and post-test design. The sample for this study comprised of
Two hundred and eighty four S S11 students. Six secondary schools were drawn through a stratified random
sampling technique. Three schools (one male, one female and one co-educational) were assigned to the treatment
group while the remaining three schools were assigned to the control group. The treatment group was taught
longitude and latitude using the globe game approach while the control group was taught longitude and latitude
using the conventional method. Longitude and Latitude Achievement Test was used to collect data on the
achievement of students, the Longitude and Latitude Interest Scale was also used to collect data on interest of
students in longitude and latitude. Research questions were answered using mean and standard deviation while
hypotheses were tested using the Analysis of co-variance (ANCOVA) at an alpha level of 0.05. The result revealed
that globe game approach is superior to the conventional method in facilitating interest and achievement but no
significant interaction between gender and instructional method. The researchers therefore, recommended that
globe game approach should be used in secondary school system.
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1. Introduction

Poor achievement of students in mathematics in external examination is linked to the use of conventional method
in teaching secondary school mathematics (Obioma, 2014; Galadima, 2015 & Simeon and Francis, 2016). The
conventional teaching methods often used by teachers in teaching Mathematics include the lecture method,
demonstration and direct instruction, among others. These conventional (chalkboard and talk) methods of teaching
stress more on the transmission of knowledge in a manner that emphasizes memorization (Agwagah, 2014 and
Bernard, 2015). They reported that mathematics teaching in our school system today still follow the conventional
method than the activity method. This conventional (chalkboard and talk) method is a method of teaching whereby
the teacher assumes the major role of teaching - learning process while the students only listen and are not actively
involved. Activity method should be embraced by the mathematics teachers to ensure optimum achievement in
mathematics.

The WAEC Chief Examiners Report (2016), suggested that students' performance in mathematics could be
improved through meaningful and proper teaching. According to the report, teachers should help students develop
interest in mathematics by reducing the abstractness of mathematics, and hence remove their apathy and fear of
the subject. By the use of instructional materials for active learning the cognitive, affective and psychomotor
domains of the learners are collectively and simultaneously developed. One of such instructional approach is the
mathematical game approach.

A game is regarded as Mathematical when the players can perceive and/or influence the course of the game
on the basis of Mathematical considerations (Agwagah, 2001). She evaluated the effectiveness of mathematical
games and advanced reasons for the use of games. Among the reasons are that the tools for learning mathematics,
learning mathematics by so doing, reduce tension, minimize boredom and encourage acquisition of knowledge
and skills, practical application and systematic drill that are necessary for acquiring mathematical knowledge and
skills. Games are also valuable for encouraging social skill, for stimulating mathematical discussion, helping the
development of mathematical understanding, for developing strategies, for learning new concepts, reinforcing
skills and concepts as aid to symbolization and logic (Oldfield, 2015).

Akinlade (2014) and WAEC (2011), have confirmed that longitude and latitude is one of the topics among
the abstract and complex aspects of mathematics, which students find difficult to learn, and some teachers find it
difficult to teach without the use of instructional materials. As such it is highly speculated that the use of these
games in teaching longitude and latitude will go a long way in resolving the conflicts students encounter in learning
longitude and latitude. It is argued that since these games are culturally oriented, there is likelihood that the
interactive influence of culture on gender may come into play in course of instruction. As such it is yet not known,
the extent to which male and female response to the game approach in terms of interest and achievement in teaching
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longitude and latitude.

Interest is an important factor needed for a brilliant output of any task (Abonyi and Ebere, 2014). In education,
interest is a state of wanting to learn an academic content or subject. Interest is a major learner characteristic that
plays a key role in students' achievement in a subject. A learner who is interested in a subject would likely enjoy
and feel satisfied in what he or she is expected to do. When lessons do not accommodate students' interest as a tool
with which to achieve, learners lose interest and feel disengaged (Weber, 2015).

Previous studies; Obodo (1990); Agwagah (1993) and Okigbo (2014), consistently show that interest is
significantly correlated with game methods to enhance students' achievement in latitude and longitude.
Achievement is the accomplishment of a goal Wikipedia free encyclopedia (2016). Hence academic achievement
refers to the accomplishment of academic goals, the educational outcomes of students or rather the extent to which
a student, a teacher or an instructor has achieved the stated educational objectives.

A major problem or issue of academic concern at this point is: what would be the effect of globe game on
students' interest and achievement in longitude and latitude?

2.1 Objective of the Study
The main purpose of the study was to find out the effect of Globe Game on students' interest and achievement in
longitude and latitude in Senior Secondary II students' mathematics. The study specifically determined:
. The effect of Globe Game on students' interest in longitude and latitude.
. The effect of Globe Game on students' achievement in longitude and latitude.
o The interaction effect of gender and instructional approach on students’ achievement in longitude and
latitude.

2.2 Scope of the Study

The study was carried out in Nigeria to find effect of globe game on students' interest and achievement in longitude
and latitude. The study is delimited to the content area of longitude and latitude for Senior Secondary II students'
mathematics curriculum content.

2.3 Research Questions
The following research questions guided this study:

I. What is the effect of the Globe Game on students' interest in longitude and latitude?
2. What is the effect of the Globe Game on students' achievement in longitude and latitude?
3. What is the interaction effect of gender and instructional approach on students' achievement in longitude

and latitude?

2.4 Hypotheses

The following null hypotheses were tested at 0.05 significant levels for the study;

Hoi:  There is no statistically significant difference in the mean interest scores of students taught longitude and
latitude using the globe game approach and those taught longitude and latitude using the conventional
approach.

Ho2:  There is no statistically significant difference in the mean achievement score of students taught longitude
and latitude using the globe game approach and those taught longitude and latitude using the conventional
approach.

Hos: There is no statistically significant interaction between gender and method (globe game) on students'
achievement in longitude and latitude.

3.0 Research Method

This study employed a quasi-experimental procedure. The reason is because the researcher, used intact classes and
as such could not achieve random assignment of subjects to Treatment and control groups. The specific design the
researcher, adopted was a pretest -posttest non-equivalent control group design. Intact classes were used to avoid
disruption of normal classes, Ali, 1996. The researchers manipulated the independent variable; that is teaching
strategy and observed the effect on the dependent variables that is interest and achievement. The design can be
represented thus:

Ybx Y2

Yb —x Y?

Where

YP = Measurement taken before treatment
Y? = Measurement taken after treatment
X = Treatment (Globe Game Instruction)
-X = Control (Conventional Approach)
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3.1 Population

The population of the study comprised 1,210 Senior Secondary 11 students in public secondary schools. The choice
of the public schools is because they all have peculiar students' behavior and use the same curriculum. The S. S.
11 students were used for the study because the national curriculum for secondary schools provides that
Mathematics must be offered by all the S. S. 11 students and longitude and latitude is among the topic to be taught
in S.S II Mathematics Federal (Ministry of Education, 2014).

3.2 Sample

The sample size for this study was 284 SS11 students drawn from six secondary schools. The schools were drawn
through a purposive random sampling. Three of the drawn schools was assigned to the treatment group while the
others was assigned to the control group.

3.3 Instrument for Data Collection

Two instruments namely Longitude and Latitude Achievement Test (LLAT) and Longitude and Latitude Interest
Scale (LLIS) were used. Both LLAT and LLIS consisted of 50 five option questions each. The LLAT instrument
was used for both the pretest and posttest. The items in the pretest were reshuffled and the colour of the paper
changed before administering them as posttest. A student was expected to indicate the extent to which the student
agrees or disagrees with the items.

3.4 Validity of Instrument

The Longitude and Latitude Interest Scale (LLIS) was assessed for validity using Factor Analysis. Using the
principal component analysis, five factors were extracted. Out of the five factors, no item was purely loaded on
factor 2. In all, thirty items were loaded on factors 1, 3, 4 and 5. For factor 1, which addressed Academic Interest,
items 5, 6, 9, 10, 15, 21, 31, 32 and 41 were loaded on it. For factor 3 which addressed Vocational Interest, items
23,25,35,36,38,39, and 49 were loaded on it. For factor 4 which addressed Leisure Interest, items 3, 7, 8,11,18,44
and 45 were loaded on it. For factor 5 which addressed on General Interest, items 12, 13, 27,29,30,47 and 50 were
loaded on it. The remaining 20 items of the instrument were dropped because they did not meet the criteria for
accepting an item base on the conditions of Meridith of 1968.

3.5 Reliability of Instrument

Longitude and Latitude Achievement Test (LLAT) was administered to 50 SS II students outside the schools
involved in the study. The data obtained from the study were used to calculate the reliability of LLAT using the
Kudar-Richardson's formula 20 (K-R-20). A reliability co-efficient of 0.91 was obtained. The data was also used
to determine the difficulty and discrimination indices of LLAT.

Reliability was also determined for each of the four (4) sections of the instrument (LLIS) as was extracted
using factor analysis. Cluster A which contains items on Academic interest yield an alpha of 0.65, cluster B which
contains items on vocational interest yield an alpha of 0.63, cluster C which contains items on leisure interest yield
an alpha of 0.68 while cluster D on general interest yield an alpha of 0.77.

3.6 Treatment

Before the onset of the treatment, subjects in both treatment and control groups were given the pre-test. After the
pre-test the regular mathematics teachers started the treatment in their respective schools. They adhered strictly to
the lesson procedure developed from the packages. The treatment group was taught using the Mathematics on the
globe game package. To play the game, a coin is tossed to decide the player that takes the first turn or the players
should throw a die in turn and whoever obtains the highest number starts the game. The throw should be repeated
if there is a tie only for those players involved. A player plays by spinning the disc. When the disc stops rotating
usually the pointer should indicate a pair of letters. The player concerned then writes down the coordinates of the
positions of the letters as seen on the globe and calculates the distance along the longitude or latitude as the case
may be between his initial position and his position on the globe. A maximum of four points should be scored after
a play. That is one point each for correct coordinating of the positions for the letters on the globe, and two points
for correct value of the distance between the two points. Each pair taken should be cancelled on the letter chart.
The game continues in this order until twelve out of thirteen pairs of the letters on the disc have been taken. Then,
at the end of the game a winner results from comparing two points scored by the players. If the pointer stays on
the boundary line after a spin, the player loses his chance and scores no point. Further to this, if the pointer happens
to indicate a pair of letters which has already been taken the player is allowed a second chance, and if after spinning
a second time the pointer either stays on a boundary line or indicates the same or another pair of letters which has
been taken, the player loses his chance, otherwise he is scored accordingly, while the control group was taught
using the conventional package. The treatment was conducted during the normal school periods, following the
normal timetable of the school. At the end of the treatment that lasted for six weeks, the teachers administered the
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post-test. Data from the pre and posttest were used to answer the research questions and test the hypotheses which
guided the study.

l. In constructing a Globe Game, one must first get a spinning plastic board or disc cut to size.

2. Engage the services of designer or artist to produce English Alphabets and mark them in pairs round the
disc or board.

3. Construct a pointer that will be located at the middle or center of the disc to service as an indicator that
will rotate.

4. It will also include a picture of a geographical globe on which each of the letters of the English alphabet

is marked to define a point of intersection of longitude and latitude.

Globe Game

Points | Coordinates of points Distance
Point 1 | Point 2 apart

THE GLOBE GAME

Figure 1: Globe Game
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Table 1: Score sheet
Table 2: Letter Chart

Figure 2: The Globe game

3.7 Control of Extraneous Variables

The researchers employed the following measures to ensure that extraneous variables, which may introduce bias

or error into the study, were checked appropriately.

(a) Teacher Variable: The researchers organized a pre-experimental conference for all the mathematics
teachers that were used for this study. During the conference individual differences of the teachers were
identified and remedied. A uniform lesson note was developed by the researchers for teachers in each
group. The teachers conducted the experiment in their respective schools. The experiment was regularly
monitored by the researchers to ensure that the teachers do not deviate from the agreed pattern of
instructions.

(b) Instructional Situation Variable: The researchers issued out the lesson note to the teachers in each
group. The teaching was conducted in all classes of SSI 1 in the various schools that were used for this
study and not just in the intact classes that were drawn for the study.

(©) Intergroup Variable: Because intact classes were used for this study it is implied that initial equivalence
was not achieved for the research subjects in the two groups. In order to control for this inter group
differences the experiment employed analysis of co-variance during data analysis.

(d) Hawthorne Effect: The researchers did not select treatment and control groups from the same school to
ensure that the students in the treatment and control groups did not mix up at all. This is to reduce the
error arising from interaction and exchange of ideas among research subjects from the two groups.

At the beginning of the experiment, the teacher administered the pre-test (for the achievement) to the students
and the scores recorded. At the end of the experiment, the post-test for the achievement was administered and the
scores of the students recorded.

Research questions were answered using mean and standard deviation while hypotheses were tested using
the Analysis of co-variance (ANCOVA) at an alpha level of 0.05.

4.0 Results

4.1 Research Questions
Research Question 1: What is the effect of the Globe Game on students' interest in longitude and latitude?
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Table 3: Mean longitude and latitude interest scores of students taught longitude and latitude using the
globe game approach and those taught with the conventional method.

Groups N Adjusted Std
mean Dev.

Treatment Group (Group Taught with Mathematics on the Globe Game 169 72.34 6.38

Approach)

Control Group (Group taught with conventional method). 115 52.40 11.02

Summary of the result in Table 3 reveals that globe game approach yielded adjusted mean interest score of
72.34 with a standard deviation of 6.38 while the conventional method yielded adjusted mean of 52.40 and a
standard deviation of 11.02 implying that students taught with the globe game approach obtained higher interest
score than those taught with conventional approach.

Research Question 2: What is the effect of the Globe Game on students' achievement in longitude and latitude?
Table 4: Mean longitude and latitude achievement scores of students taught longitude and latitude using
the globe game approach and those taught with the conventional method.

Groups N Adjusted Std
mean Dev.

Treatment Group (Group Taught with Mathematics on the Globe Game 169 60.92 10.74

Approach)

Control Group (Group taught with conventional method). 115 39.08 7.77

Summary of the results presented in Table 4 reveal that globe game approach yielded adjusted mean
achievement score of 60.93 with a standard deviation of 10.74 while the conventional method yielded adjusted
mean of 39.08 and a standard deviation of 7.77 implying that students taught with the globe game approach
obtained higher achievement score than those taught with conventional approach.

Research Question 3: What is the interaction effect of gender and instructional approach on students' achievement

in longitude and latitude?

Table 5: Summary of interaction effect of gender and teaching method on students' mean achievement
scores in longitude and latitude.

Groups Adjusted means for gender categories

Male students Female students
Male students 63.53 59.00
Female students 37.61 40.17

Summary of result presented in Table 5 reveal clearly that there is no interaction between gender and teaching
method on students' mean achievement scores in longitude and latitude. Result presented in the table indicated that
globe game approach is to the conventional approach at the two level of gender (male and female).

4.2 Hypotheses
Hoi: There is no statistically significant difference in the mean interest score of students taught longitude and
latitude using the game approach and those taught longitude and latitude using the conventional approach.
Table 6: Analysis of Co Variance Results for Students Overall Longitude and Latitude Interest scores by
teaching methods and by gender

Sources of variation Sum of squares DF Mean squares F Sig. of F
Covariate 15017.220 1 15017.220 618.157 .000
Main Effects 25773.345 1 12886.673 530.457 .000
METHODS 25773.017 1 25773.017 1060.900 .000
Explained 41107.765 4 10276.941 423.032 .000
Residual 6777.897 279 24.294

The ANCOVA table shows that the Sig. of F (.000) is less than the alpha level (0.05). The decision rule is to
reject the null hypotheses when the alpha level is greater than the computes significance of F. The researchers,
therefore, rejects the null hypothesis and concludes that there is a significant difference in the mean interest scores
of students taught longitude and latitude using the globe game approach and those taught longitude and latitude
using the conventional approach.

Ho2: There is no statistically significant difference in the mean achievement score of students taught longitude
and latitude using the game approach and those taught longitude and latitude using the conventional
approach.

Hos: There is no statistically significant interaction between gender and Instructional approach on students' means
achievement in longitude and latitude.
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Table 7: Analysis of Co- Variance for Students Overall Longitude and Latitude Achievement scores by
teaching methods and by gender

Sources of variation Sum of squares DF Mean squares F Sig. of F
Covariate 11748.447 1 11748.447 187.917 .000
Main Effects 29295.940 2 14647.970 234.296 .000
METHODS 29006.874 1 29006.874 463.967 .000
GENDER 271.817 1 271.817 4.348 .038
2-Way Interactions 91.978 1 91.978 1.471 .077
Methods & Gender 91.978 1 91.978 1.471 077
Explained 41504.277 4 10376.069 165.966 .000
Residual 17442.860 279 62.519

Total 58947.137 283 208.294

Summary of results in Table 7 reveal that for hypothesis 2, the alpha level (0.05) is greater than the Sig. of F
(-000). Based on the decision rule the researchers rejects the null hypothesis and conclude that there is statistically
significant difference in the mean achievement score of students taught longitude and latitude using the game
approach and those taught longitude and latitude using the conventional approach.

For hypothesis 3, summary of results in Table 7 reveal that the alpha level (0.05) is less than the Sig of F
(-077). The researchers therefore uphold the null hypothesis and concludes that there is no statistically significant
interaction between gender and Instructional approach on students' means achievement in longitude and latitude.

4.3 Summary of Results

The results revealed that:
<> Globe game approach fostered higher interest in longitude and latitude than the conventional approach.
Mathematical game approach is therefore is superior to conventional approach in facilitating higher

interest among students.

> There is statistically significant difference in the mean achievement score of students taught longitude
and latitude using the game approach and those taught longitude and latitude using the conventional
approach.

<> The mean achievement scores of male students are significantly higher than the mean achievement of

female students using the globe game approach. But there is no statistically significant interaction
between gender and Instructional approach on students' means achievement in longitude and latitude.

5.0 Discussion

The results presented in table 3 above shows that the mean interest score of students in experimental group was
higher than the mean interest score for control group. This implies that globe game approach is superior to the
conventional approach in enhancing students' interest in longitude and latitude. Therefore interest of students in
learning with games is encouraged.

The use of game in teaching /learning has been observed to foster and arouse students' interest in longitude
and latitude as both male and female students' enjoyed the globe game approach.

The result on the effect of Globe Game on students' means achievement in longitude and latitude indicated
that students taught longitude and latitude using globe game performed significantly better than student' taught
using the conventional method. In other words, the experimental group produced higher mean achievement score
than the control group taught the same topic using the conventional method.

From this, one could infer that students in the experimental group of this study advanced in level of
understanding as they applied their own understanding of the rules of the game in solving mathematical problems
such as the one of longitude and latitude.

The interaction effect of gender and instructional approach on students' mean achievement in longitude and
latitude reveal that there is no interaction between gender and teaching method on students' mean achievement
scores in longitude and latitude. The summary of the result indicated that globe game approach is superior to the
conventional approach at the two levels of gender in fostering achievement. Treatment interaction generally
implied that different learners with different characteristics may profit more from one type of instructional than
from another and therefore it may be possible to find the best match of learners characteristics and instructional
approach in other to maximize learning outcomes or whichever dependent variable that is involved.

Although the goal of research in treatment interaction is to find significant disordinal interaction between
alternative treatments and personal variables, it must be emphasized here that any approach which yields a superior
no interaction is cost effective and better in all ramification. With this in mind, one may begin to appreciate the
worth of the mathematical game approach both in its superiority over the conventional approach and its ability to
accommodate both males and females in fostering achievement in longitude and latitude.
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5.1 Conclusions
The following conclusions were made.

X The globe game approach as a teaching method is significantly better than the conventional teaching
method in enhancing students' interest and achievement longitude and latitude.
X There is no significant interaction between gender and instructional approach on students' achievement

in longitude and latitude. For both males and females, the globe game approach is superior to the
conventional approach in fostering interest and achievement in longitude and latitude.

The enhancement of teaching and learning promoted by the finding of this study has called for the need for
the mathematics teachers to use mathematical game approach like globe game in teaching student longitude and
latitude. Teachers could use the design in let eloping other packages to be used in teaching the students other
difficult concepts in Mathematics for better understanding.

As the use of globe game has made both male and female students to achieve highly the concept of longitude
and latitude, it is desirable that government should establish and fund educational resource center in each state
where Multimedia Projection/ e-learning software packages like globe game could be developed and made
available to teachers to be used as other games for teaching the students. This would make the teaching and learning
of mathematics very interesting which in turn lead to higher interest and achievement in mathematics. Principals
of schools as representatives of governments in their respective schools could see the need to provide and equip
mathematics laboratory where teachers could practice difficult mathematical concepts for better understanding by
students. This would make for active participation of learners in the classroom, generate interest and enhance
understanding, leading to high performance in Mathematics by both male and female students.

The interaction effect between teaching method and gender with respect to achievement is not statistically
significant. This means that globe game approach is not gender biased in terms of achievement. It should, therefore,
be employed in teaching and learning to enable the students understanding, develop critical and creative thinking
in their minds and eradicate the problem of poor interest and achievement in both internal and external
examinations.

References

Abonyi, O.S. and Ebere 1. (2014). Effects of Exposure to Constructivist Instruction on Interest of Male and Female
Science Students. International Journal of Scientific and Engineering Research, 5(2). 1558 — 1561.

Agwagah, U.N.V. (1993). Instruction in Mathematics Reading as a Factor in Students' Achievement and Interest
in Word problem solving. Unpublished Doctoral Dissertation University of Nigeria, Nsukka. X.

Agwagah, UN.V. (2001). Teaching Number Bases in Junior Secondary School Mathematics. The use of Base
Board. ABACUS Journal of Mathematical Association of Nigeria, 26 (1)1-7.

Agwagah, UN.V. (2014). Effect of Instruction in Mathematics Reading on Pupils' Achievement and Retention in
Mathematics Education. Journal of Quality Education (JOQE) 1, 65-72.

Akinlade, C. R. (2014). Computer in teaching mathematics. Ibadan: University Press Ltd.

Ali, A. (1998). Strategies, issues and trends in science education in Africa. Onitsha: cape Public International Ltd.

Bernard, F.A (2015). Active Learning in the Mathematics Classroom Capacity building workshop for secondary
school teacher in Nigeria. National Mathematical Centre, Abuja.

Galadima, 1. (2015). The effect of mathematical games on academic performance and attitude of senior secondary
school students towards mathematics in selected schools in Sokoto State. Abacus: The Journal of the
Mathematical Association of Nigeria, 37(1), 30-37.

Obioma, G.O. (2014). Emerging Issues in Mathematics Education in Nigeria with emphasis on the strategies for
effective teaching and learning of Word problems and Algebraic expressions. Journal of Issues on
Mathematics, 8(1), 1-8.

Obodo, G.C. (1990). Differential Effect of Three Teaching Modes on Performance of Junior Secondary School
Students in some Algebraic Concepts. Unpublished Ph.D thesis, University of Nigeria. Nsukka.

Okigbo, E.C. (2014). Comparative effectiveness of mathematical game and instructional analogy as advance
organizers on students' achievement and interest in mathematics. Unpublished doctoral dissertation, Nnamdi
Azikiwe University, Awka, Nigeria.

Okoro, O.M. (2016). Measurement and evaluation in Education. Revised edition. Uruowulu-Obosi: Pacific
Publishers

Simeon, U. E & Francis, O. U. (2016). The Role of Mathematical Graph Board in the Teaching and Learning of
Mathematics in Senior Secondary Schools in Delta State. Proceedings of the Annual Natinal Conference of
the Mathematical Association of Nigeria. 222-229.

Weber, E. (2015). Five phases to PBL: Multiple intelligences teaching approach. Retrieved, August, 28th 2007
from http://www.newhorizon.org/strategies/mi/webe r3.htm.

WAEC (2016). Chief Examiner Reports (Nigeria) SSCE, May/June Examination. Lagos: Academic Press Ltd

Webster's Dictionary (2011). The New Websters Dictionary of the English Language. International Edition. New

44



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) DOI: 10.7176/JEP JLLEE |
Vol.10, No.23, 2019 “s E

York: Lexicon Publishers.
West African Examination Council (WAEC, 2011). Mathematics Chief Examiners' Report. Yaba: Lagos.
West African Examinations Council (2016). Chief Examiner's reports (Nigeria) SSCE, May/June examinations.
West African Examinations Council (2011). Chief Examiner's reports (Nigeria) SSCE, May/June examinations.
West African Examinations Council (2016). Chief Examiner's reports (Nigeria) SSCE, May/June examinations.
Wikipedia the free encyclopedia: http: Avww.google.com retrieved on 14th April 2016.

45



