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Abstract

This study investigated the effects of Grepsom and Mepsom problem-solving
models on senior secondary school students’ achievement in STEM in Abuja.
Quasi-experimental, pre-test, posttest, non-randomized control group design was
adopted for the study. The population consists of 2,178 senior secondary two (SS2)
students. The sample was 241 students which were purposively selected to
participate in the study. Two research questions and corresponding hypotheses
guided the study. STEM Problem-solving Achievement Test (STEMPAT) was the
instrument used to collect data for the study. The STEMMPAT was validated and
have a reliability index of 0.83 using the test-retest technique and Kuder-
Rickardson formula 20(K-R20). The collected data was analysed using mean and
standard deviation for the research questions and T-test for the research
hypotheses at 0.05 level of significance. The findings of the study show that
Grepsom and Mepsom problem-solving models enhance students’ achievement in
STEM significantly without any bias on gender. Hence it was recommended that
mathematics teachers should use Grepsom and Mepsom problem-solving models
in teaching mathematics for ensuring global security and sustainable development
in Nigeria.
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Introduction.

STEM is the study of quantity, structure, space and change. It is the basic tool in
the development of any nation. The applications of STEM is found in every rating
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in the military which begins from simple skills to complex computing and
engineering (Ejakpovi & Uveruveh, 2016). STEM plays a significant role in the
development of any society. It also occupies a central place in the Nigerian
educational system. The position of STEM makes it necessary for the use of
innovative pedagogical strategy that will enable teachers meet the challenges of
teaching and learning of the subject especially in this information age. The
development of Mathematics is without question, one of the supreme achievements
of man due to its utilitarian role in the natural and social sciences, among others.

The study of STEM fosters logical thinking, emphasizes precision in language and
notation, improves pattern recognition, encourages multiple ways of looking at a
particular problem, increases one's ability to understand the complex world in
which we live and helps us to make sense of our world and appeals to our senses of
beauty and reason (Sunday, 2018). Isa (2017) pointed out that Mathematics is the
gate and key to science. The importance of Mathematics to nation building has led
the Federal Government of Nigeria to make STEM specifically Mathematics a core
subject to be offered by students at all levels of education in Nigeria (FRN, 2014).
Korau (2006) noted that Mathematics is a compulsory subject required for
admission into university especially for science related courses.

STEM has continued to witness consistent poor performance of students as many
students regarded it as the most difficult concepts in secondary school mathematics.
(Hasheem, Mohammed & Moni, 2014; Sunday, 2018) Despite the key roles
mathematics play in the society, students’ achievement in the subject has become a
source of serious concerns among stakeholders at the secondary school level
(Samuel, 2020). This disheartening achievement in STEM at the senior secondary
school level has been attributed to series of factors majorly centered on instructional
delivery strategies by the STEM teachers (Anaduaka & Hassan, 2017). STEM is
mainly concerned with solving problems. Most of the secondary schools students
are not adequately equipped with problem solving skills which could have aided
their STEM skills and hence their achievement in STEM (Nwaodo & Ogbonna,
2019).

According to Nwaodo and Ogbonna (2019) problem solving in STEM can be
described as uninterrupted and related STEM tasks that have the potential of
providing intellectual challenges for enhancing students’ understanding and
development. We have different kinds of problem solving models in STEM which
include: Polya, Heuriustic, Greeno, Metes, among others. This study utilized the
combination of the Greeno and Metes model in teaching and learning of STEM.

Greeno (1973) and Metes, Pilot, Roosnick and Krarnrners-Pals (1980) developed
four-steps in problem-solving models respectively. Greeno (1973) established a
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four- step problem-solving model called “GREPSOM?” The steps known as RRCC
are.

1. Reading test, interpreting concepts. 2. Reading relevant information 3.
Constructing solution 4. Carrying out calculation or other operations.

Metes, Pilot, Roosnick and Krammers-pals (1980) on the other hand established
also a four- step model known as “MEPSOM”. These steps known as APEC are:

1. Analyzing the problem 2. Planning the process 3. Executing the process 4.
Checking and interpreting of solutions.

GREPSOM and MEPSOM have been found to be very potent in enhancing
students’ achievement in Biology, Agric Science, Blocklaying, Basic Technology
and Algebra (Nwaodo & Ariyo, 2020; Daluba & Mama, 2012, Ogwuche &
Kurumeh, 2011). The way the four steps-RRCC and APEC are systematically and
logically arranged help students to internalize problem-solving techniques easily.
Hence, it was used in this study to teach geometry.

Statement of the Problem

Government, teachers, parents, students and other stakeholders in education are
seriously concerned about the declining achievements of students in mathematics
and problem solving skills of students in secondary schools. Specifically, parents
are anxiously waiting to see the problem solving skills of their children when they
have completed secondary schools. But many get frustrated because these skills are
not there. These skills which could have helped in solving the security challenge of
the country and the globe at large should be inculcated in the students’ because:
firstly, it will enhance their achievements in STEM; and secondly prepare them to
confront the security challenges ravaging the world.

Just imagine that these over 1,700 students who might be idle are being recruited
into any of the criminal groups in the society? Hence this study investigated the
impacts of Grepsom and Mepsom problem-solving models on senior secondary
schools students’ achievement in mathematics: precursor for security tips and
sustainable development in Abuja, Nigeria.

Some psychological theories seem to have direct bearing on the problem solving
phases. Among them are Constructivism and Gestalt. Constructivism theory, in
which a notable psychologists and philosophers such as Gagne, Ausubel, and Piaget
among others serves as the foundation of constructivist learning theory.
Constructivism that all learners have the ability to construct knowledge in their own
minds through a process of discovery and problem solving (Chowdlury, 2006). This
indicates that students have the ability to solve security problems for sustainable
development when given the proper guidance by the mathematics teachers.
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Gestalt theory is also known as the ‘Laws of Simplicity’ or the ‘Law of Pragnanz’
which states that every stimulus is perceived in its most simple form by following
the basic principle that the whole is greater than the sum of its part. In other words,
the whole (a picture, a car) carried a different and altogether greater meaning than
its individual components (paint, brush; or tire, paint, metal respectively). The
gestalt theorist on the other hand hold the view that when a learner is placed in a
problem situation, he perceives the problem, begins to establish relations between
the various parts of the problem and formulate rules and hypothesis that enable him
solve the problem. He then tests the applicability of the most relevant rules until he
solves the problem Ogwuche and krurumeh(2011). This study uses two problem
solving model to facilitates students understanding of geometry, then enable them
to develop security tips for sustainable development.

In a study Vareba and Igweagbara(2021) discovered that Greeno problem solving
model enhances students retention in blocklaying and concreting significantly
better than the conventional methods. Also, Nwaodo and Ariyo(2020) discovered
that Greeno problem solving methods enhances students’ achievement and interest
in Basic Technology. In separate studies Ogwuche and krurumeh(2011) and Pekene
(2002) results showed that Grepsom and Mepsom problem solving models
significantly increases students achievement in Algebra and Physics respectively

Research Questions
The following research questions guided the study:
1. What is the difference in the achievement of students taught STEM
using Grepsom and Mepsom problem-solving models and those taught
with conventional methods?

2. To what extent does differences exist in the achievement of male and
female students when taught STEM using Grepsom and Mepsom
problem solving model?

Research Hypotheses

The following null hypotheses were formulated for the study:
HOa1: There is no significant difference in the achievement of students taught
STEM using Grepsom and Mepsom problem-solving models and those taught with

conventional methods.

HO:2: There is no significant difference in the achievement of male and female
students when taught STEM using Grepsom and Mepsom problem solving model.

October 1, 2023

234



JOURNAL OF SCIENCE, TECHNOLOGY AND MATHEMATICS

PEDAGOGY. VOL. 1, NO. 2, OCTOBER, 2023 (SPECIAL EDITION)

Methodology

A quasi-experimental design was used for this study. This enabled the researcher
to use intact SS2 classes for the research without disrupting the normal academic
classes for the selected schools. This also involved pretest, posttest for both the
experimental and control groups.

The population of the study comprised of 28,387 senior secondary schools students
in Abuja. The sample of 291 students was purposively selected from the
Government senior secondary schools in the study area. Multistage sampling
technique was used to select senior secondary schools that for teaching and have
boys and girls. Two schools were selected (one as control group and the other as
control group) from which two intact classes each (total of four intact classes) were
selected from the two schools.The instrument used for collection of data is STEM
Achievement Test (STEMGAT) designed by the researchers. The instrument is a
40-item test on problems in Geometry, validated by two senior lecturers of
mathematics education in the university and one from Educational Psychology
whose reliability coefficient is 0.83 using Kuder-Richardson formula 20(K-R20).
The experimental group where taught STEM using Grepsom and Mepsom problem
solving models, while the control group were taught STEM using the conventional
method. Both teaching lasted for six weeks. Pretest was administered before the
treatment and posttest after the treatment. The collected data were analysed using
mean, standard deviation and t-test statistics at 0.05 level of significance.

Results
Research question one: What is the difference in the achievement of students

taught STEM using Grespom and Mepsom problem-solving models and those
taught with conventional methods?

Table 2
Mean and standard deviation of students in the experimental and control group.
Variable Pre-test Post-test
Method of Teaching N Mean SD  Mean SD Mean

gain
Grepsom and 164 14.72 3.09 27.29 412 1257
Mepsom
Conventional 127 15.01 3.11 20.81 3.89 580
Method
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In table 2, the mean achievement scores of the students taught geometry using
Grepsom and Mepsom is 14.72 and 27.29 and standard deviation 3.09 and 4.12 for
the pretest and posttest respectively, and mean gain score is 12.57, while students
taught with the conventional method had a mean achievement score of 15.01 and
20.81and standard deviation 3.11 and 3.89 for pretest and posttest respectively with
a mean gain score 5.80. This implies that students taught STEM using Grepsom
and Mepsom achieved better than their counterparts that were taught with the
conventional method.

Research question two: Does differences exist in the achievement of male and
female students when taught STEM using Grepsom and Mepsom problem
solving model?

Table 3
Mean and standard deviation of male and female students in the experimental
group.

Variable Pre-test Post-test

Gender N Mean SD  Mean SD Mean
gain

Male 98 13.31 291 28.16 401 14.85

Female 66 1496 321 2694 411 1198

In table 3, the mean achievement scores of male students taught geometry using
Grepsom and Mepsom is 13.31 and 28.16 and standard deviation 2.91 and 4.01 for
the pretest and posttest respectively, and mean gain score is 14.85, while the mean
achievement scores of female students taught STEM using Grepsom and Mepsom
is 14.96 and 26.94 and standard deviation 3.21 and 4.11 for the pretest and posttest
respectively, and mean gain score is 11.98. This implies that male students achieved
slightly higher than the females taught STEM using Grepsom and Mepsom.

HOz1: There are no significant differences in the achievement of students taught
STEM using Grespom and Mespom problem-solving models and those taught with
conventional methods.
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Table 4

Summary of T-test of the Academic Achievement Mean scores of Experimental and
Control Groups.

Group N Mean SD Df te et P- Decision
value

Experimental 164 27.29 4.12
289 1215 1.94 0.04 Significant
Control 127 20.81 3.98

*significant at p < 0.05

From Table 4, the calculated p value of 0.04 is less than 0.05 significant level at the
degree of freedom of 289. Hence, the null hypothesis of no significant difference
was rejected. Hence there is a significant difference in the achievement of students
taught STEM using Grepsom and Mepsom problem solving model and their
counterpart in the conventional method in favor of Grepsom and Mepsom problem
solving model.

HO:2: There is no significant difference in the achievement of male and female
students when taught STEM using Grepsom and Mepsom problem solving model.

Table 5
Summary of T-test of the Academic Achievement Mean scores of male and female
in the Experimental Group.

Group N Mean SD df te terit p- Decision
value

Male 98 2816 4.12

162 7.18 196 1.12 Not
Significant

Female 66 26.94 3.98

*significant at p < 0.05

From Table 5, the calculated p value of 1.12 is greater than 0.05 significant level at
the degree of freedom of 162. Hence, the null hypothesis of no significant

October 1, 2023

237



JOURNAL OF SCIENCE, TECHNOLOGY AND MATHEMATICS

PEDAGOGY. VOL. 1, NO. 2, OCTOBER, 2023 (SPECIAL EDITION)

difference was not rejected. Hence there is no significant difference in the
achievement of male and female students taught STEM using Grepsom and
Mepsom problem solving models.

Discussion

The results in table 2 and 4 indicated that students taught STEM using Grepsom
and Mepsom problem solving models achieved significantly better than their
counterpart taught with conventional method. This could be as a result of the
Grepsom and Mepsom problem solving models allowing for more students
participation in the learning processes which enhanced their achievement in
geometry. This findings is in line with the findings of Ogwuche and krurumeh
(2011) who discovered that Grepsom and Mepsom problem solving models
enhances students’ performance significantly in Algebra irrespective of gender.
The results of this study is also corroborated by the findings of Pekene (2002)
whose study reveals that male and female students benefited equally when taught
Physics using Grepsom and Mepsom problem solving models.

Conclusion

The findings of this study revealed that students achieved significantly higher when
taught geometry using Grepsom and Mepsom problem solving models. Hence, it
was concluded that Grepsom and Mepsom problem solving models increased
significantly students’ achievement significantly in mathematics.

Recommendations
It was therefore recommended that:

1. Mathematics teachers should endeavor to use Grepsom and Mepsom
problem solving models when teaching STEM.

2. Government should organize workshops for STEM teachers at the senior
secondary school on the effective utilization of Grepsom and Mepsom
problem solving models.

Reference

Anaduaka, U. S. & Hassan, S. (2017). Effect of dart game as an instructional media
on secondary school students’ interest and achievement in algebra. Abuja

Journal of Education, 9(1), 1-18.

Chowdbury, M. S. (2006). Human behavior in the content of training: An over view
of the role of learning theories in applied to training and development.

October 1, 2023

238



JOURNAL OF SCIENCE, TECHNOLOGY AND MATHEMATICS

PEDAGOGY. VOL. 1, NO. 2, OCTOBER, 2023 (SPECIAL EDITION)

Journal of knowledge managementpractice,5(2),45-55Retrievedfrom
www.unliburynairobii.org/PDFSHumanbehaviour.doc.

Daluba, N. E. & Mama, R. O. (2012) A Comparative Analysis of the Effect of
Greeno Problem Solving and Demonstration Teaching Methods on
Students’ Achievement in Agricultural Science. Journal of
Emerging Trends in Educational Research and Policy Studies
(JETERAPS) 3 (2): 179-184.

Daluba, N.E. (2011). Effect of demonstration and Greeno problem solving methods
of teachingon  students’ achievement in Agricultural science. An
unpublished Ph.D thesis, Vocational Teacher Education,
University of Nigeria, Nsukka.

Ejakpovi, U & Uveruh, O. F. (2016). The Effects of Bilingual Mathematics on
Students Mathematics achievements in Delta State. Proceedings of
the Annual National Conference of Mathematical Association of
Nigeria. 702-708.

Federal Government of Nigeria (FGN, 2014) .National Policy on Education. Lagos.
NERDC.

Gardener, H.P. (2007). The unschooled mind. How children think and how School
should teach. New York: Basic Books.

Gladys, C.O. (2014). Impacts of Mathematical Skills on National Security.
European Scientific Journal .Vol.10, No. 33.

Greeno, J.G. (1973). The structure of memory and the process of solving problem:
In Solso R. (Eds) contemporary Issues in Cognitive Psychology. New
York: Willey Publishers.

Hasheem, A. M., Mohammed, I. U. & Moni, R. T. (2014). Identifying mathematics
themes perceived difficult by secondary school students.The
InternationalJournal of Science and Technology, 2 (1), 77-79.

Isa, S.G. (2017). Evaluation of the Mathematics Programme of Kano State
Educational Resources Department. International Organization of
Scientific Research Journal of Mathematics (10SR- JM) Vol. 13, Issue
2, Vol.1 pp. 60-63.

Isa, S. G. & Mamman. M. A. (2020). Mathematics and National Security in
Nigeria. Proceedings of the Annual National Conference of
Mathematical Association of Nigeria. 201-203.

October 1, 2023

239



JOURNAL OF SCIENCE, TECHNOLOGY AND MATHEMATICS

PEDAGOGY. VOL. 1, NO. 2, OCTOBER, 2023 (SPECIAL EDITION)

Korau, Y.K. (2006). A systematic attempt to establish the fear and poor
performance of senior secondary school students in geometry and
trigonometric concepts: A case study of WAEC Candidates. A paper
presented at the 43rd Annual Conference of Mathematical Association of
Nigeria held at ATBU, Bauchi.

Metes et al. (1980). Recurrent difficulties in solving quantitative problems. Journal
of Chemical Education. New York 5 9(6), 509-511.

Nwaodo, S. I. & Ariyo, S. 0. (2020). Effects of Greeno Problem Solving Method
of Teaching on Students’ Academic Achievement and Interest in Basic
Technology in Secondary Schools in Nsukka Education Zone of Enugu
State.  Library  Philosophy and  Practice  (e-journal).3888.
https://digitalcommons.unl.edu/libphilprac/3888.

Ogwuche, J. & Kurumeh, M. S. (2011). Effect of two Problem-solving Models on
Junior Secondary  School Students’ Achievement in Algerba. Journal
of Basic and Applied ScientificResearch  www.textroad.com. 1(5)333-
338.

Pekene, D.J. (2002). Effect of Greeno and mettes et al problem solving models on
students’ achievement in physics. Journal of science teachers Association
of Nigeria (STAN) 37 (1&2) 39-43.

Sunday, Y. (2018). Relevance of Piaget’s theory of Constructivism to Mathematics
Education. Salman, M. F. (Eds) Enhancing Mathematics Education in
Nigeria. 137-146. Unilorin Press.

Vareba, S. S. & Igweagbara, S. N. (2021) Effects of Greeno Problem-

Solving Instructional Approach on Students Retention in
Blocklaying and Concreting in Technical Colleges in Rivers
State. International Journal of Advanced Academy Research 7(12), 177-
183.

October 1, 2023

240


https://digitalcommons.unl.edu/libphilprac/3888

