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ABSTRACT

The study determined the Effectiveness of problem-solving and Demonstration teaching methods on
academic achievements of secondary school students in Algebra in Nigeria. Five research objectives
were formulated, five null hypotheses were raised and were tested at 0.05 level of significance. The
population of the study was 120 the research design of this study was quasi-experimental design.
There were two experimental groups and one control group. The instrument used for the data
collection was the Mathematics Achievement Test (MAT). Data collected for the study were
statistically analysed using descriptive statistics, t-test and ANOVA. The findings showed among
others that there was a significant mean difference between the mean achievements of students taught
Algebra. using problem solving and those taught using lecture method and demonstration method.
The findings also indicated that in demonstration method, students performed better than when taught
with lecture method, on the basis of these findings some recommendations were made which include
teachers of algebra should use more of demonstration and problem-solving methods as it enhances the
performance among Senior Secondary students. Problem — solving and demonstration methods of
teaching is hereby recommended to be used for both genders, since there is no significant effect in
their performances based on gender.
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INTRODUCTION

Mathematics is a body of knowledge centered on concept such as quantity, structure, space and
change (Onuh, 2011). Oyifioda (2006) defines mathematics as the science of structure, order and
relation that has evolves from elementary practices of counting, measuring and describing the shapes
of objects. It involved the abstraction and logical reasoning for counting, calculating measuring and
study of shapes and motion of physical objects. The word mathematics come from Greek word
,»‘mathema®™, which means learning, studying, subject of instruction, science and additionally turned
out to have a narrower and a more technical meaning Igomu (2009).. It is a unique aspect of human
life and its development and growth has continued from antiquity to the present time. Today
mathematics used throughout the world in many fields including science, technical and Art (Nzeni,
2008). Mathematics as a Subject has been viewed by many as difficult subject (Edeh, 2008). Ibebuike
(2006) has noted that many students, even as far back as their primary school days did not take interest
in mathematics to a meaningful degree; remarking that methods of instruction were not very
favourable to these students. Furthermore, Chima (2002) has hinted that there was no denying fact that
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mathematics as a subject has acquired the infamous status of student’s enemy number one. It has
become such a terrible nightmare and monster to most students that not only fear but also hate it.
Today, all fields of knowledge are dependent on mathematics for solving problems and predicting
outcomes. It is an indispensable tool in creating new knowledge The quality of teaching the subject
cannot therefore be over emphasized. The effectiveness of many educational systems depends on the
type of instructional materials or methods, adopted by the teacher. Obiom (2004) confirms this
statement by saying that education unlocks the door to modernization but the method the teacher
adopts holds the key. In learning process, it is not all teaching methods, strategies and techniques that
lead themselves to the effective teaching of mathematics. Therefore, teachers should use methods that
involve learner’s active participation such as problem solving, problem centred teaching and
mathematical recreation (Games). Academic problems affecting teaching and learning of mathematics
in Nigeria secondary schools include unparallel hatred, indifference and poor attitude toward
mathematics education among others (Adebule, 2004). He stressed further that the academic problem
include student unparalleled hatred, indifference and poor attitude toward mathematics among others.
It is common knowledge however, that performance of students in mathematics at the senior
secondary school level in Nigeria is not encourage despite the importance attached to it both as
academic discipline and as knowledge that everybody need in the society as stipulated by National
Policy on Education (FGN) (2013) in Nigeria though different efforts have been made by researchers,
Educationist, government and non-governmental organization (NGOS), The Federal Government of
Nigeria established National Mathematical Centre Abuja in Nigeria and one of the school
responsibilities of the centre is the improvement of the teaching and learning of the mathematical
sciences at all levels.

Also, non-governmental organizations have been organizing Mathematics competition e.g Cowbell,
Mathematical Olympia, MDGS. The teaching and learning of mathematics at all levels of educational
system can be described to be in a dismal state. Just as students find, it difficult to understand
(Amazigo, 2000). The difficulties to students and the poor teaching usually come to light through the
poor performance of students. students are seen to perform poorly in both internal and external
examination. This every concerned educationist is seeking way out of these problems of poor
performance in mathematics. One way is the improvement of the teaching process by introduction of
problem-solving strategy in our class. Hence, the research “Effect of problem-solving strategy on
Attitude and performance in Algebra among senior secondary school students in North-east Nigeria”.
Algebra

Algebra (from algebra Arabic “al- jabr” meaning “re-union of broken parts) is one of the broad parts
of mathematics, together with number theory, geometry and analysis. In its most general form, algebra
is the study of mathematical symbols and the rules for manipulating these symbols. Historically,
algebra is the study of solution of one or several algebraic equations, involving the polynomial
functions, of one several variables. The case where all the polynomials have degree one (systems of
linear equations) leads to linear algebra. The case of a single equation, in which one studies the roots
of one polynomial, leads to field theory and to the so- called Galois theory. The general case of
several equations of high degree leads to algebraic geometry, so named because the set of solutions of
such systems are often studied by geometric method.

Algebra is a branch of mathematics most people who have gone through secondary school would
have studied at some stage: it introduces symbols (such as x, y, z etc) and a series of mathematical
operation like factorization, expansion etc. it can be studied from a very elementary level (like
addition and simplification of Algebraic fractions, solving simple simultaneous linear equation
involving two unknowns up university levels and be yond where one studies complex linear systems,
determinants, matrices, Eigen values, vector space, etc.

Problem Solving Teaching Strategy

Lester (1990) stated that mathematical problem solving is a set of actions taken to perform a task.
Krulick and Rudrick (1980) posit that mathematics problem solving is ,,“a process ... the means of
which an individual uses previously acquired knowledge, skills and understanding to satisfy the
demands of unfamiliar situation™*. Polya (1957) suggested that mathematical problem solving is to
find way where no way is known offhand, it is to find a way out of difficulty and it is to attain end.
This succinct statement encompasses on two decades of research and a reflection of the entire gamut
of issues that are related to problem solving in mathematics education. Even through, researchers have
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continued to grapple with the issue of problem solving through teaching. Research studies have also
emphasized the role of the teacher in developing students* reasoning skills in problem solving. Weber
(2008) averred that to lead students to develop accurate criteria for what constitutes a good argument,
the teacher must have a solid understanding of such criteria. In the same vein, the National policy on
Education (FRN 2004) stressed the need for basic knowledge and application of mathematics, science
and technology, for purposeful and meaningful economic development, particularly in the modern age
of technological advancement of the nation. The policy also indicated that the teaching of problem
solving in the classroom in very essential in order to prepare the students for problem solving
challenges outside the four walls of the classroom.

Rationale for Problem Solving approach

This method aims at presenting the knowledge to be learnt in the form of a problem. It begins with
problematic situation and consists of continuous meaningful well integrated activity. Choose a
problem that uses the knowledge that student already has i.e you as a teacher should be able to give
them the problem and engage them without spending time going one the things that you think they
should know. After students have struggled with the problem to get solution, have them share their
solution. This method will help them in developing divergent thinking. The ultimate goal of any
problem- solving program is to improve students’* performance at solving problems correctly

To ascertain the effect of problem-solving strategy on attitude and performance in Algebraic among
senior secondary school’s students in Nigeria, the researcher combined the Polya model and the
Scoope’s model to teach. This is as in the suggestion of Musa (2014) - it is important to appreciate the
fact that no one model is sufficient for all topics and for all problem situations and for all Mathematics
lessons.

Demonstration method and performance of students in Algebra

This is a teaching method usually used by the teacher to illustrate, show clearly or give example ‘s to
explain a concept for a procedure to be followed (Leroy, 2005) people can also communicate values
and ideas through demonstration, this is often done in play, movies and pictures, picture without
words can shows or demonstrate various types of actions and consequences (MC Kee 2008).
According to Ndanwu (2008) agreed that for economics, commerce, accounting to be taught properly,
the teaches demonstration by all means in very important. This however shows the student the various
manipulations and use of the figures, concept, symbols and even signs which include what is to be
done and why it is done. Demonstration method according to Aliyu (2008) entails a display,
illustration or exhibition or to show clearly a concept fact, diagram, table procedure or an activity
which is usually carried out by the teacher while the students watch. It is used in showing the students
the meaning of certain diagrams, facts, tables, and concepts of economics, demonstration can be
carried out by a single teacher alone, or by a students or group of students. Atadoga (2009) viewed
demonstration method as student centered focusing on the fact that what students see and participate is
more permanent than what they read or hear. Demonstration method has imparted positively on the
academic performance of students

The overall benefits of this method are that, it leads students to achieve high academically, because
the teacher helps in encouraging other students who would normally not contribute by taking part in
the demonstration process. Atadoga (2009) stated that the nature of demonstration method is such that
it gives the students opportunity to see and participate in what is being illustrated and interact among
themselves and with the teacher, thus making learning more effective. Despite the huge advantage of
this method as revealed by research, the classroom practice is often not put into practice by many
teachers. This could be one of the factors for the poor achievement in economics. It is against this
background that the researcher utilized demonstration and lecture methods to compare their effects on
the academic performance amongst the SS 11 economics student

Lecture method of Teaching Mathematics

The lecture method is just one of several teaching methods. The word lecture comes from the Latin
word Lectus, from form 14th century, which translates roughly into “to read*. The term lecture, then,
in Latin, means “that which is read”. It wasn’t until the 16th century that the word was used to
describe oral instruction given by a teacher in front of an audience of learners Today, lecturing is a
teaching method that involves, primary, an oral presentation given by an instructor to a body of
students. Many lectures are accompanied by some sort of visual aid, such as a slideshow, a word
document, an image, or a film, some teachers may even use a whiteboard or a chalkboard to
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emphasize important points in their lecture, but a lecture doesn’t require any of these things in order to
qualify as a lecture. As long as there is an authoritative figure (in any given context) at the front of a
room, delivering a speech to a crowd of listeners, this is a lecture. The “lecture method* in the Math
classroom is a means by which ,,"the expert™ presents the materials of the course in an organized way
to ,,“the learners™, going from theory to examples and back again. The learners typically take notes
and try to pick up as many ideals and insights as they can from the expert during those class hours
when the method in use. In Math classes extensive use of a blackboard during lecture is common. To
be effective the methods requires that the expert and the learners possess both background and skill
sets. Among other things, the teacher should possess™ mastery of his or her subject way beyond the
details of the course, as well as skills of exposition and delivery —with-style. The learners must come
to the class with a solid foundation in course prerequisite and have the ability to concentrate for many
minutes in a row. They must have the skill of effective note taking and be well organized:

Objectives of the Study

The general objective of this study is to determine the effects of problem-solving and demonstration
methods on performance of secondary school students in Algebra. The specific objectives include to: -
1. determine the effect on the mean academic performance of students taught Algebra using problem-
solving and those taught using lecture method.

2. determine the effect on the mean academic performance of students taught Algebra using
demonstration method and those taught using lecture method.

3. determine the effect on the mean academic performance of male and female students taught
Algebra using demonstration method.

4. determine the effect on the mean academic performance of male and female students taught
Algebra using problem — solving method.

5. determine the effect on the mean academic performance of students taught Algebra using
demonstration, problem-solving and lecture methods.

Research Questions

1.What is the effect on the mean academic performance of students taught Algebra using problem-
solving and those taught using lecture method.

2. What is the effect on the mean academic performance of students taught Algebra using
demonstration method and those taught using lecture method.

3. What is the effect on the mean academic performance of male and female students taught Algebra
using. problem — solving method.

4. What is the effect on the mean academic performance of male and female students taught Algebra
using demonstration method

5. What is the effect on the mean academic performance of students taught Algebra using problem-
solving, demonstration, and lecture methods.

Research Null Hypotheses

The following null hypotheses were formulated to be tested for the study.

Hol. There is no significant effect on the mean academic performance of students taught Algebra
using problem-solving and those taught using lecture method.

Ho2. There is no significant effect on the means academic performance of students taught Algebra
using demonstration and those taught using lecture method.

Ho3. There is no significant effect on the mean academic performance of male and female students
taught Algebra using problem-solving method.

Ho4. There is no significant effect on the mean academic performance of male and female students
taught Algebra using demonstration method.

Ho5. There is no significant effect on the mean academic performance of students taught Algebra
using, problem-solving, demonstration and lecture methods.

The Theoretical Framework

For this study is based on the theory of constructivism. Brunner (1998) and Piaget (1999) postulate
that constructivism is basically a theory based on observation and scientific study about how peel
learn. They say that people construct their own understanding and knowledge of the world, through
experiencing 10 things and reflecting on those experiences. When we encounter something new, we
have to reconcile it with our previous ideas and experience, may be changing what we believe or may
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be discarding the new information as irrelevant. In any case, we are active creators of our own
knowledge. To do this, we must ask questions, explore, and asses what we know.

MATERIALS AND METHODS

The research design for this study is Quasi—experimental design. Quasi — experimental design
according to Olayiwola (2005) is the manipulation of independent variable (effects of demonstration
and problem — solving methods) control of extraneous variables, the use of control and treatment
groups and measurement of dependent variables through the use of statistical tools. Quasi—
experimental design deals with intact group, this makes it natural. The intact nature of the group
enables the study to be carried out without the participants ‘knowledge of participating in an
experiment.

The pre-test, post-test groups design involving three (3) cluster groups of intact classes having co-
education students were used. Three (3) groups which are the experimental having two groups and one
control group. The experimental groups were exposed to instructional package on demonstration and
problem — solving method of teaching while the control group was exposed to instructional package
on lecture method of teaching.

The design is graphically illustrated thus: EG 01 DM Q2 EG 01 PSM Q2 CG 01 LM Q2

Where CG = Control group EG = Experimental group Q1 = Pre — test Q2 = Post-test LM = Lecture
method DM = Demonstration Method PSM = Problem — Solving

Population of the Study The population of the study consists of all economics students in co-
education public secondary schools that are registered with WAEC and NECO in Kaduna State. A
total of one hundred and twenty-one (121) students in government commercial college Zaria were
used

Population of the Study

Name of school; Government Science and Technical College Potiskum

Males; 45 Females; 36 Total; 81

Instrument

A Mathematics/ algebra achievement test (EAT) was designed by the researcher using passed
questions paper of the West African Examination Council (WAEC) and National Examination
Council (NECO) which were administered to the students for both pre-test and post-test.

Breakdown of the Groups

School Group Male Females selected

GSTC Potiskum  Exptal group | 15 12 27
Exptal group Il 15 12 27
Control group 15 12 27

Total 45 36 81

Procedure for Data Analysis

The mean performance of students for post-test for the experimental groups were computed and
compared to answer the research questions. Means, (X) standard deviation (SD) and standard error
(SE) were used to analyse the data that were collected to answer the research questions. The means
and standard deviation have proved to be one of the most effective methods of answering research
questions according to Olayiwola (2005). The t-test statistics was used to test the null hypotheses one,
two, three and four, the t-test has proved to be one of the most effective methods of comparing two
group means according to Nworgu (2007). The t-test variation is required for comparison of two
means of same group in a pre-test, post-test situation. ANOVA was used to test the null hypothesis
five, the ANOVA has proved to be one of the most effective methods of comparing three group means
according to Bonet (2004). All the null hypotheses were tested at 0.05 level of significance (P= 0.05).
If the calculated value of t-test is greater than the critical value of t-test the null hypothesis was
rejected, otherwise it was retained.
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RESULTS AND DISCUSSIONS
Research question one: What is the effect on the mean academic performance of students taught
algebra using demonstration and those taught using lecture method?

Groups N DF Mean SD SE
Problem- 27 25 62.12 4.12 921
solving

method

Lecture 27 25 43.16 5.47 1.12
method

Based on the data presented in the table above, there are twenty-seven students each in demonstration
and lecture groups. The students taught using demonstration method of teaching algebra had a mean
(X) of 62.12, standard deviation (SD) of 4.12 and standard error of mean (SE) of .93, on the other
hand, students taught using lecture method of teaching had a mean (x) of 43.16, standard deviation
(SD) of 5.47 and standard error of mean (SE) of 1.11, with a degree of freedom of 29. Comparing the
mean of students in the two methods, it could be seen that the student taught using demonstration
method had mean performance of 62.12 which is greater than the mean of 46.16 of student taught
using lecture method. The students taught using demonstration method performed better than those
taught using lecture method. The mean difference showed that the demonstration method group was
better than the lecture method group by 18.47 mean different.

Research Question two: What is the effect on the mean academic performance of students taught
algebra using problem-solving and those taught using lecture method?

The data to answer research question two were analysis in table below. Mean scores of students’
performance in algebra exposed to problem- solving and lecture methods of teaching.

Groups N DF Mean SD SE
Demonstration 27 25 60.12 4.02 921
method

Lecture 27 25 40.16 5.47 1.12
method

Furthermore, the data presented in table above showed that there were also twenty-seven students each
in problem solving and lecture method groups. The student taught using problem solving method of
teaching algebra had a mean (x) of 60.12, Standard Deviation (SD) of 4.02 and Standard Error of
mean (SE) .90. On the other hand, students taught using the lecture method of teaching had a mean (x)
of 40.16, standard deviation (SD) of 5.47 and standard Error (SE) of 1.12, with a degree of freedom of
29. Comparing the mean of students in the two methods, it could be seen that the students taught using
problem solving method had a mean performance of 66.55, which is greater than the Groups N DF
Mean SD SE Problem Solving method 30 29 66.55 4.97 .90 Lecture method 30 29 46.16 6.11 1.11 49
mean of 46.16 of students taught using lecture method. The students taught using problem solving
method performed better than those taught using the lecture method. The mean difference showed that
the problem-solving group was better than the lecture method group by 20.39 mean difference
Research Question Three: What is the effect on the mean academic performance of male and female
students taught algebra using demonstration method?

The data to answer research question three was analysed in the table below: Mean scores of males and
female students’ performance in algebra exposed to demonstration method of teaching.

Groups N DF Mean SD SE
Males 27 25 61.12 4.12 921
Females 27 25 40.16 5.47 1.02

Also, data presented in table 4.3 has fifteen males and twelve females’ students each in demonstration
method of teaching. The male students taught using demonstration method of teaching algebra had a
mean (x) of 65.00, standard deviation (SD) of 5.60 Gender of demos. Method group N DF Mean SD
SE Male 20 29 65.00 5.60 1.36 Female 10 29 62.15 4.56 1.26 50 and standard Error of mean (SE) of
1.36. On the other hand, the female students taught using the demonstration method had a mean of
61.12, standard deviation (SD) of 4.12 and standard error (SE) of 1.26, with a degree of freedom of
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29. Comparing the mean of male and female students in the demonstration learning method, it could
be seen that the male students taught using demonstration method had a mean 65.00. While the mean
performance of the female students taught using demonstration method had 62.

Research Question Four: What is the effect on the mean academic performance of male and female
students taught algebra using problem-solving?

The data to answer research question four was analysed in the table below: Mean score of male and
female students’ performance in algebra exposed to problem — solving method of teaching. The male
students taught using demonstration method did not performed better than the female students who
were also taught using the same demonstration method, because the performed almost at the same
level of mean performance. The mean differences showed that the male student’s performance was not
better than the female students performance using the same demonstration method by 2.85 mean
difference, which showed that the have almost the same level of mean performance.

Groups N DF Mean SD SE
Males 27 25 61.12 4.12 921
Females 27 25 41.16 4.47 1.02

The data presented in the table showed that there were fifteen males and twelve females students in
problem solving group. The male students taught using problem solving method had a mean (x) of
67.52, standard deviation (SD) of 5.37 and Standard Error (SE) of 1.30. On the other hand, female
students taught using problem solving method had a mean of 64.26, standard deviation (SD) of 4.27
and standard error of mean (SE) of 1.18, with a degree of freedom for males was 19, while that of the
females was 09. Comparing the mean of male and female students in the problem- solving method, it
could be seen that the male students taught using problem solving method had mean of performance
of 67.52 which is greater than the mean of 64.26 of female students taught using the same method.
The male students taught using problem solving method did not performed better than the male
students who were also taught using the same problem-solving method, because they had almost the
same level of mean performance. The mean difference showed that the male students did not perform
better than the female students using the same problem-solving method by 3.26 mean difference.
Research Question Five: What is the effect on the mean academic performance of students taught
algebra using demonstration, problem-solving and lecture method?

The data to answer research question five was analysed in the table below Mean scores of students
performance in economics exposed to demonstration, problem-solving and lecture methods of
teaching.

Groups N DF Mean SD SE
Problem- 27 25 61.21 4.01 911
solving

method

Demonstration 27 25 60.12 4.02 921
method

Lecture 27 25 40.16 5.47 1.12
method

The outcome of table 4.5 showed that there were thirty students in each group of demonstration,
problem solving and lecture method of teaching. Students taught using the problem-solving method of
teaching had a mean of 61.21, those taught using demonstration method of teaching had a mean of
60.12, while those taught using lecture method had a mean of 40.16, with a degree of freedom of 25
for each method. Comparing the mean of students in the three methods, it could be seen that the
student taught using the problem-solving method had a mean performance of 60.21 which is greater
than the mean of 60.12 and 40.16 of students taught using demonstration and lecture method. The
students taught using problem solving method performed better than those taught using demonstration
and lecture method. The mean difference showed that the problem-solving method group was better
than the demonstration and lecture method group by 20.39 mean difference
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Testing of Null Hypotheses
Null hypotheses were postulated for the study to further probe into the research questions. Therefore,
the post-test scores of students ‘performance were tested at 0.05 level of significant and the result
interpreted. The null hypotheses were tested using t-test statistics. The test of the hypotheses were
presented in the table below

Groups N MEAN SD DF t.cal t.tab P.value Remark

Prob. Solving 27 60.61 5.01 54 5.81 1.90 0.00 Rejected
method

Demonstration 27 60.51 4.9 52 7.10 1.90 0.00 Rejected
method

Lecture 27 46.10 6.01 26 0.14 1-90 0.66 Retained
method

Males 15 62.01 5.00

Females 12 61.00 4.56

The table above shows the result of t-test used for testing the significant effect between the
performances of students taught using problem-solving and lecture method, demonstration and lecture
method. As well as the significant effect between the performance of male students taught algebra
using problem-solving, demonstration and lecture method and female students ‘taught using the same
method.

Summary of Major Findings

The following are the major findings of the study:

1. These was significant difference between the mean performance of students taught algebra using
demonstration method and lecture method. It indicated that demonstration method performed better
with a mean difference of 18.47 60 above the lecture method group. This implied that demonstration
method is better than the lecture method.

2. There was significant difference between the mean performance of students taught using problem —
solving and lecture method. Problem — solving performed better with mean difference of 20.39 above
the lecture strategy group. This implied that problem — solving method is better than the lecture
strategy.

3. There was no significant difference between the mean performance of male and female students
taught using demonstration method. The means score of males was 65.00 while that of the female was
62.15 which shows that there is no difference in their performance.

4. There was no significant difference between the mean performance of male and female students
taught using problem — solving method. The mean score of males was 67.52 while 64.26 was for the
females. The above mean score shows that there is no difference between the male and female
counterpart in the use of the problem — solving method.

5. There was significant difference between the mean performance of students exposed to the three
groups. Problem-solving performed better with a mean difference of 18.47, while demonstration
method also has a mean score of 20.39 above the lecture method group. This showed that the problem-
solving group and the demonstration group performed better than the lecture method group.

CONCLUSION

Based on the analyses of the data collected as well as the findings of the study, it was concluded that
since students performed better in problem-solving than demonstration and lecture methods, it means
that the problem — solving method is the most effective method of teaching algebra in senior
secondary school. Thus, it implies that problem solving method if applied, will lead to a better
understanding of the subject, and also improve the performance of the students when they graduate.
Consequently, lead to the development of the nation ‘s economy

RECOMMENDATIONS

Based on the findings and conclusions of the study the following recommendations are made by the
researcher.

1. Teachers should use more of problem-solving and demonstration method in teaching algebra in
order to improve the performance of the students.
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2. Problem- solving and demonstration method of teaching should be use for both sexes, since there in
no significant difference between their performances.
3. Workshops and seminars should be organized for teachers in the use of these method of teaching.
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