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Abstract

The study investigated the effect of Think-Solve-Group-Share (TSGS), differentiated strategy on motivation,
attitude and performance among senior secondary students in bearing in Katsina State, Nigeria. The
population for this study was 8,440 SSII students, out of which a sample of 180 senior secondary students
was used for the study. A simple random sampling technique was used to arrive at the sub-group. Quasi
experimental pretest posttest control group design, involving intact classes, was used. Simple random
sampling method was, also, used to determine the experimental (N = 63) and control (N = 117) groups. The
experimental group (EG) was exposed to Think-Solve-Group-Share while the control group (CG) was
taught using Lecture method. Three instruments, MPT, MAS and MMQ were used to collect data. The
reliability coefficients of MPT, MAS and MMQ were obtained as 0.77, 0.65 and 0.70 respectively. The study
answered three research questions and three hypotheses. Using SPSS (23 version), hypothesis one HO; was

analyzed using T-Test at p = 0.05, while the hypotheses two and three (HO, and HO3) were analyzed
using Mann-Whitney U tests also at p = 0.05. Major findings of the study showed that TSGS

differentiated strategy enhance performance in Mathematics and improve students’ motivation and attitude
toward Mathematics positively. The study therefore, recommended that Mathematics teachers should
implore the use of this strategy especially in differentiated classroom. It also recommended that student’s
readiness level should be identified first when teaching new concepts in Mathematics lesson.

Key Words: Differentiated strategies, performance, attitude, motivation, mathematical
concepts.

Introduction

The universality of Mathematics is an issue that cannot be contended by anyone. This is
because it is as old as man himself, and it is the milestone of any nation’s development.
Moreover, Mathematics underpins every aspect of our life; it has been used almost
everywhere; in carpentry, tailoring, building, cooking, decision making, politics, choosing
insurance or health plan to mention a few (National Council of Teachers of Mathematics
NCTM, 2000: 4 and Hassan, 2013). To keep pace with today’s technological
advancement, we must prepare our younger generation to be mathematically sound,
because Mathematics is a backbone of all science and technology subjects. Ebisine (2013)
buttressed that Mathematics plays important role in social, economic and technological
development, as such without Mathematics there is no science, without science there is no
modern technology and without modern technology there is no modern society. In effect
Mathematics education is therefore sine-qua-non in technological development.

Despite the importance of Mathematics and the government’s recognition of its
importance, students in secondary schools persistently registered poor performance in
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Mathematics in Senior Secondary Certificate Examination (SSCE) (WAEC & NECO
Chief Examiner’s report, 2012-2017 and WAEC, 2020). Some of the causes were
historical (Bassey, Joshua & Asim, 2004); ill-trained teachers (Salman, 2005:27;
Igbokwe, 2003; Odili, 2006:92); poor methodology (lji and Harbor-Peters, 2005;
Kolawole, 2005; Miji and Makgato, 2006) among others.

Studies have shown that the model ofinstruction especially at the secondary school
levelremains overwhelmingly teacher-centered with greateremphasis on the lecture mode
of instruction and the use of textbook than engaging students in critical thinking across
subject area and applying the knowledge acquired to real-world situations (Peter &
Olaoye, 2014). Bichi and Usman as cited in Umar (2015) buttressed that; persistence of
poor performance is directly linked to over use of lecture method. In this regards, scholars
like Okebukola (2005) and Wasagu (2009) observed that there is need for reforms in the
way science technology and mathematic are being taught in Nigeria. This is in order to
cultivate inquiring, knowing and rational mind for the conduct of a good life and
democracy and also to producescientists for national development as outlined in the
National Policy on Education (FME, 2013: 2).

The National Policy on Education in Nigeria (FME, 2013:2) stipulates that every
Nigerian child shall have a right to equal educational opportunities to reach highest
potentials in life. To achieve that Umar (2015) viewed that students require suitable
assistance and guidance in accordance with their individual demand to develop their
potentials optimally. The challenge is to use an appropriate framework that takes care of
the diversity in our classrooms. This is necessary in order to carry every student along by
treating him/her according to his/her readiness level in learning any new concept.

Scholars like Voughn and Baker (2001) and Khamal, Shah and Kaoirala, (2014) believe
that, teachers can address learners’ needs by using a variety of teaching methods so
that learners are exposed to multiple ways of learning there by ultimately giving them
opportunities to excel. Students differ in their readiness level in learning a particular
concept, they also differ in interest and learning profiles (Tomlinson, 2001: 45), hence
their diversity. The type of instruction that accommodates learners’ diversity is the
Differentiated Instruction (DI). Weselby (2017: 5) asserts that; not all students require the
same amount of support from the teacher, students could choose to work in pairs, small
group or individually. While some students benefit from one-on-one interaction with the
teacher, others may be able to progress by themselves. Teachers can enhance student
learning by offering support based on individual needs.

Differentiated instruction strategies are learner centered strategies, like Think-Pair-Share,
demonstrated in a differentiated classroom. Differentiated classroom is a class in which
teacher gives maximum support to low achievers and at the same time engages high
achievers; it is a class which creates spirit of team work among learners (Tomlinson,
2001: 17). Differentiated classroom is also characterized by formative evaluation. Hence
this study investigated the effect of Think-Solve-Group-Share differentiated strategy on
motivation, attitude and performance in Mathematics among senior secondary school
students giving preference to students’ readiness.

Think-Solve-Group-Share is a variation of Think-Pair-Share which is a strategy built
upon three stages developed by Professor Frank Lyman and his colleagues at the
University of Maryland in 1981. The Think-Solve-Group-Share has four stages; (i) Think
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Phase, (ii) Solve Phase, (iii) Group Phase and (iv) Share Phase. The teacher posed a task
to the students, time was given for the students to read the question and think of
appropriate algorithm to apply, then another time was given for each student to solve the
task individually, then students were allowed to discuss their solution in a group of three
and finally, volunteer from a group was allowed to present (share) their solution to the
entire class. Constructive criticism was allowed while the teacher acts as a moderator.

The efficacy of Think-Pair-Share, on performance, was established by many researchers
such as: Hamdan (2017) in his study, “The Effect of Think — Pair — Share Strategy on the
Achievement of Third Grade Student in Sciences in the Educational District of Irbid,
Turkey”; Afthina, Mardiyana and Pramudya (2017) undertook a study titled; “Think-Pair-
Share using Realistic Mathematics Education Approach in Geometry Learning”. They
used 187 students from 3 Junior High Schools in Karanganya province of Indonesia;
Haakachima and Lunjebe (2019) investigated the effect of Think-Pair-Share on learners’
performance in quadratic functions in Luanshya, Zambia; Akanmu (2019) in the study
“effects of Think-Pair- Share on senior school students’ performance in mathematics in
Ilorin, Nigeria”. The current study is different from the aforementioned because the
strategy used in this study is a modified TPS with four stages and the previous studies
were conducted in conventional classrooms while this study was demonstrated in a
differentiated classroom.

Nolan, Beran and Hecker (2012) viewed that, negative attitudes are perceived to be
widespread and likely to decrease students’ academic performance in Mathematics,
prevent them from acquiring mathematical thinking skills, and leave them uncertain about
solving mathematical problems in the ‘real world’. As a result, there has been much
interest in assessing students’ attitudes to predict academic performance in mathematical
concepts and monitor attitudinal changes resulting from educational practices. Hence the
importance of developing positive attitudes in students is fundamental. Research findings
as reported by Odili (2006:104) established that secondary school students have negative
attitude towards Mathematics. This state of art calls for combine efforts of teachers,
parents and the students themselves to change this negative attitude. One way to do that is
to consider the importance of motivation in the teaching and learning process. In the
context of Mathematics, therefore, attitude should be viewed as a predisposition to
respond in a favorable or unfavorable way to Mathematics due to the influence of certain
stimuli-teaching method, environment, pears, instructional materials etc (Davadas & Lay,
2018).

Bude et al., (2007) opined that; motivation influences the scope and the quality of study
behaviour of students. High—quality study behaviour involves active knowledge
construction and active knowledge construction is known to enhance understanding of
mathematical concepts. Therefore, in attempt to improve Mathematics education, it is
important to stimulate students’ motivation in the learning of mathematical concepts. The
form of motivation used by most teachers is that of teacher-imposed external
reinforcement which aimed at to determine what a child thinks, how he answers a
question or attack a problem, this should be discouraged (Odili, 2006:105). Rather,
motivation should be geared towards improving intellectual curiosity of the students.
Curiosity leads him to discover answers to questions. Discovery, in turn, arouses further
curiosity.
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Statement of the Problem

Students’ poor performance in the Mathematics senior school certificate examination is
an issue of great concern to all stakeholders. The study of Musa and Dauda (2015)
revealed a worrisome condition Mathematics education is in. Previous study documented
a trend analysis of May/June WASSCE Mathematics in Nasarawa state from 2004-2013.
The result showed a downward pattern of performance at the credit level and the result
was in agreement with the trend at the national level which is also less than 50% as
confirmed by WAEC and other researchers who have reviewed trends of performance at
national level. The predictor of the trend analysis has indicated that the trend could
continue up to 2020 if the situation is not arrested. The situation in Katsina state is not
different as 2020 WASSCE result showed that only 48.4% passed Mathematics at credit
and above level (Katsina state MOE, 2020).

The aforementioned indicated persistent poor performance in school mathematics, also
the poor performance was attributed to, among others, poor methodology used in teaching
it. Consequently, scholars explored several methods in an attempt to improve the
situation. Nonetheless, WAEC 2020 chief examiner reported, on question 9 which is on
bearing, that “many candidates erred while solving the problem because of lack of
knowledge of bearing ...”. Hence, this study investigated whether differentiated strategy
Think-Solve-Group-Share have effect on attitude, motivation and performance in
mathematical concepts (bearing and sequence and series) among senior secondary school
students in Katsina giving preference to the students’ readiness in demonstrating this
strategy.

Research Questions
The following research questions were formulated to guide the conduct of this study:

I To what extent do the mean scores in academic performance between students
taught mathematical concepts using Think-solve-Group-Shares strategy differ
from those taught by lecture method?

ii. What is the difference in the mean rank attitude responses towards Mathematics
among students taught mathematical concepts using Think-Solve-Group-Share
strategy and those taught by lecture method?

iii. What is the difference in the mean rank motivation responses toward Mathematics
among students taught mathematical concepts using Think-Solve-Group-Share
strategy and those taught by lecture method?

Research Hypotheses
The following hypotheses were tested at 0.05 level of significance:

HOi: There is no significant difference between mean scores of students’ performance
taught mathematical concepts using Think-Solve-Group-Share strategy and those
taught by lecture method.

HO,: There is no significant difference between mean ranks of students’ attitude toward
Mathematics, taught mathematical concepts using Think-Solve-Group-Share
strategy and those taught by lecture method.
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HO;: There is no significant difference between mean ranks of students’ motivation
toward learning Mathematics, taught mathematical concepts using Think-Solve-
Group-Share strategy and those taught by lecture method.

Methodology

The study used a quasi-experimental design involving pretest posttest control group. The
study was carried out in Dutsinma and Daura Education Zones of Katsina state, Nigeria.
The population of the study consists of all SSII students of public senior secondary
schools totaling 8,440. The mathematical concepts used in the study were bearing and
sequence and series as they are identified among others as difficult concepts in school
Mathematics (Adegun & Adegun, 2013; Azuka, Jekayinfa, Durojaiye & Okwuoza, 2013;
Chalse-Ogan & Geoge, 2015; Olubukola, 2015 and WAEC, 2020).

A sample of 180 students from two intact classes, drawn from the two zones, was used for
the study. The sub-group was arrived at by sampling one school from each zone and one
intact class from each sampled school using simple random sampling. One class was
randomly assigned to experimental group while the other was assigned to control group.

Three instruments were used to collect data for the study. They are Mathematics
Performance Test (MPT), Mathematics Attitudinal Scale (MAS) and Mathematics
Motivation Questionnaire (MMQ). MPT was validated by two experts in Mathematics
Education; its reliability coefficient obtained by test retest method was 0.77. Both MAS
and MMQ were validated, also, by two educational psychologists; their reliability
coefficients obtained by split half method, and corrected using Spearman Brown
Prophecy formula, were 0.65 and 0.70 respectively. These values were considered high
enough for the study.

Before the commencement of the treatment, the three instruments were administered as a
pretest. This was followed by the treatment which lasted for six (6) weeks. The
experimental group was taught using Think-Solve-Group-Share (TSGS) as shown in
figure 1 while the control group was taught using lecture method.

The pre-assessment was administered to determine the readiness level of the subjects. In a
situation where the result of the pre-assessment is poor; a preparatory lesson was given to
ensure the subject are ready for the concept to be taught. After the treatment, the same
instruments were administered as posttest. Results obtained were used as data for the
study.

Hypothesis One was analysed using mean and t-test for independent samples while
hypotheses two and three were analysed using sum of mean ranks and Mann-Whitney U
test.
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Figure 1: Flow Chart for Think-Solve-Group-Share
Pre-assessment
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Results

Research Question One: To what extent do the mean scores in academic performance
between students taught mathematical concepts using Think-Solve-Group-Shares strategy
differ from those taught by lecture method?

Table 1: Means and Standard Deviations of Mathematics Performance Posttest
Scores for Think-Solve-Group-Share (TSGS) Strategy and Lecture
Method

Group N Mean Mean Diff. Std. Dev.

TSGS 63 57.63 10.242

24.13
Lecture 117 33.50 5.784
TOTAL 180

Table 1 showed that the mean scores of the EG1 (TSGS) and that of CG (Lecture) were
57.63 and 33.50 respectively with a mean difference of 24.13. Add to find out if the
treatment has effect, the result is further subjected to t-test statistical analysis.
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Analysis of Hypothesis One (HO;): HO; was tested using t-test for independent samples
and the summary of the analysis is shown in Table 2.

Table 2: t-test Result on Performance in Mathematics between Experimental
Group and Control Group
Group N Mean SD Df t — value p —value Remark
EG 63 57.63 10.242
178  20.21° 0.001 Significant
CG 117 3350 5.784
TOTAL 180

“Significant at p < 0.05

Result in Table 2 showed that p-value (observed) = 0.001 is less than p-value of 0.05 at df
= 178. Since the observed p-value = 0.001 < 0.05 then the null hypothesis (HO1) which
states that: “There is no significant difference between mean scores of students’
performance taught mathematical concepts using Think-Solve-Group-Share strategy and
those taught by lecture method” is rejected. This means there exist statistically significant
difference between EG (TSGS) and the CG (Lecture) in favour of TSGS. Hence, the
students taught mathematical concepts using TSGS differentiated strategy performed
better than those taught same content using Lecture Method.

Research Question Two: What is the difference in the mean rank attitude responses
towards Mathematics among students taught mathematical concepts using Think-Solve-
Group-Share strategy and those taught by lecture method?

Table 3: Mean Ranks of Attitude toward Mathematics between the
Experimental Group and Control Group.
Group N Mean Rank Sum of M. R M. R Diff.
EG 63 128.99 8126.50
61.22
CG 117 67.77 8163.50
Total 180

Table 3 showed that there is difference between the mean ranks between the EG (TSGS)
and the CG (Lecture) with mean rank difference of 61.22. Add to find out if the treatment
has effect, the result is further subjected to Mann-Whitney U test.

Testing Hypothesis Two (HO,): HO, was analyzed using Mann-Whitney U test and the
summary of the analysis is shown in Table 4.
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Table 4: Mann-Whitney U Test for Comparison of Mean Ranks of Attitude
toward Mathematics Posttest Scores for Experimental Group and
Control Group.

Group N Mean Sum of MR U p-value Remark
Ranks M.R Diff.
EG 63 128.99 8126.50
61.22 Z=-7.278* 0.001  Sig.
CG 117 67.77 8163.50
Total 180

*Significant at a = 0.05

Result in Table 4 showed that there exists a statistically significant difference in the mean
ranks between the EG and CG with Mann-Whitney U test (Z = -7.278) and mean rank
difference of 61.22. since the p-value = 0.001 < 0.05 significant level, the HO, which
states that: “There is no significant difference between mean ranks of students’ attitude
toward learning Mathematics, taught mathematical concepts using Think-Solve-Group-
Share strategy and those taught by lecture method” is not accepted. Meaning that, Think-
Solve-Group-Share differentiated strategy improved students’ attitude toward
Mathematics more than the lecture method.

Research Question Three: What is the difference in the mean rank motivation responses
toward Mathematics among students taught mathematical concepts using Think-Solve-
Group-Share strategy and those taught by lecture method?

Table 5: Mean Ranks of Motivation toward Mathematics between the
Experimental Group and Control Group.
Group N Mean Rank Sum of M. R M. R Diff.
EG 63 128.83 8116.50
58.97
CG 117 69.86 8173.50
Total 180

Table 5 showed that there is difference between the mean ranks between the EG (TSGS)
and the CG (Lecture) with mean rank difference of 58.97. Add to find out if the treatment
has effect, the result is further subjected to Mann-Whitney U test.

Testing Hypothesis Three (HO3): HO3 was analyzed using Mann-Whitney U test and the
summary of the analysis is shown in Table 6.
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Table 6: Mann-Whitney U Test for Comparison of Mean Ranks of Motivation
toward Mathematics Posttest Scores for Experimental Group and
Control Group.

Group N Mean Sum of MR U p- Remark
Ranks M.R Diff. value
EG 63 128.83 8116.50
58.97 Z=-7.246* 0.001 Sig.
CG 117  69.86 8173.50
Total 180

*Significant at a = 0.05

Result in Table 6 showed that there exists a statistically significant difference in the mean
ranks between the EG and CG with Mann-Whitney U test (Z = -7.246) and mean rank
difference of 58.97. Since the p-value = 0.001 < 0.05 significant level, the HO3 which
states that: “There is no significant difference between mean ranks of students’
motivation toward Mathematics, taught mathematical concepts using Think-Solve-Group-
Share strategy and those taught by lecture method” is rejected. Thus, Think-Solve-Group-
Share differentiated strategy improved students’ attitude toward Mathematics more than
the lecture method.

Discussion

The result of this study established that students taught mathematical concepts (bearing
and sequence and series) using Think-Solve-Group-Share differentiated strategy
performed significantly higher than their counterparts taught using lecture method. This
gave support to the following studies: Hamdan (2017) who reported significant
improvement in the performance of Third Grade Student in Sciences in the Educational
District of Irbid, Turkey, following exposing them to Think-Pair-Share strategy; Afthina,
Mardiyana and Pramudya (2017) investigated the use of Think-Pair-Share on students’
Geometry Learning in Karanganya province of Indonesia and found that TPS learning
model using RME gives better effect in Mathematics achievement; Haakachima and
Lunjebe (2019) investigated the effect of Think-Pair-Share on learners’ performance in
quadratic functions in Luanshya, Zambia and found that a significant difference exist
between the posttest scores of the experimental and control group on performance in
quadratic functions in favour of the experimental group; Akanmu (2019) in his study
“effects of Think-Pair- Share on senior school students’ performance in mathematics in
Ilorin, Nigeria” found that the use of Think-Pair-Share improved students’ performance in
Mathematics, gender of a student does not affect his or her performance in Mathematics,
and the use of think-pair-share improved the retention ability of the students. The
similarity of the current study and the previous studies point to the fact that Think-Solve-
Group-Share, which is a variation of Think-Pair-Share, is effective in promoting students’
performance irrespective of where it is used.
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Conclusion

The findings of this study established that Think-Solve-Group-Share demonstrated in a
differentiated classroom improved, significantly, the performance of senior secondary
students in mathematical concepts.

The findings of the study also indicated that Think-Solve-Group-Share strategy improved,
positively, the attitude and motivation of senior secondary students toward Mathematics.

Recommendations

Based on the findings of the study, the following recommendations were proffered:

1. Mathematics teachers should implore the use of Think-Solve-Group-Share
strategy in Mathematics classes.

2. Mathematics teachers should identify the readiness level of their students at the
beginning of every lesson; most importantly when introducing a new or difficult
concept.

3. Mathematics teachers should implore the use of Think-Solve-Group-Share

strategy in Mathematics classes in order to improve students’ attitude and
motivation toward Mathematics.

4. Katsina state Ministry of Education and relevant authorities should organize a
workshop to educate teachers on the principles and use of differentiated
instruction in mathematics classes
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