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Abstract

The study employed a descriptive survey to investigate senior secondary school students’
assessment of innovative teaching strategies in enhancing achievement in physics and
mathematics. By the use of purposive sampling 190 out of a population of 394 senior secondary
school year one physics and mathematics students from two co-educational senior secondary
schools in Umuahia North LGA of Umuahia Education Zone of Abia State was used. The instrument
for data collection was the researchers developed structured questionnaire of the Likert type on
senfor secondary school students’ assessment of innovative teaching strategies in enhancing
achievement in physics and mathematics. Two (2) research questions and one (1) hypothesis
tested at 0.05 level of significance guided the study. The instrument was validated and the
reliability index of 0.86 was obtained. The research questions were answered using mean while
the hypothesis was tested with chi-square statistics. Results showed that inquiry method,
discovery learning, discussion, role play, simulation, games, team teaching, brainstorming and
other similar strategies were agreed to be innovative teaching strategies that can enhance
achievement in physics and mathematics. A recommenadation that physics and mathematics
teachers should be encouraged to use these innovative teaching strategies in the teaching of
physics and mathematics was made.
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1. Introduction

Science is a dynamic human activity which is concerned with the working of the world. It is the
bedrock on which modern day technological breakthrough is built. This is why developing countries
like Nigeria are working hard to develop scientifically and technologically since the world is a
scientific and technological global village where all proper functioning of lives largely depends on
science. Science according to Ting-Kueh (2006) plays major roles in creating new knowledge,
economic development and wealth creation. This assures social wellbeing by eradicating poverty
and providing better health care which improves the quality of human living in several ways.
Science finds its application in all facets of life such as agriculture, medicine, energy and power
supply, biotechnology, space research and nuclear technology. This means that the understanding
of science helps man to know more about the universe and things around us. Nigeria as a nation
appreciates the importance of science in its quest to transform its economy successfully. This can
be seen in the mission statement of the new National Policy on Science, Technology and
Innovation (FRN, 2012), which seeks to evolve a nation that develops and utilizes science ,
technology and innovation to build a large, strong, diversified sustainable and competitive economy
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that will guarantee a high standard of living and quality of life for all its citizens. Without the
application of science, it will be very difficult for man to live and adjust in a fast scientifically
developing world.

Science comprises the basic discipline such as Physics, Chemistry, Mathematics and Biology.
Physics which is one of the core sciences is crucial to understand the world around us, the world
inside and the world beyond us. It is the most basic and fundamental science. Physics challenges
our imagination with concepts like relativity and strong theory which leads to great discoveries and
technologies that change our lives. Its importance cannot but over emphasized hence the need for
all citizens to study the subject with utmost understanding.

Mathematics which is a science that draws necessary conclusions also provides special skills
required by an individual to solve his day to day problems, communicate effectively, reasons
appropriately and makes necessary connections (Harbour — Peter 2000; Obodo, 2000; Kolanole and
Oluwata 2005; Borasi, 2008). The British National curriculum (2004) asserted that mathematics
equips pupils with uniquely powerful tools to understand and change the world. The importance of
mathematics can be seen in its applications to science and technology, medicine, the economy, the
environment and in public decision making. The implication is that for effective functioning in the
society, there is need for all the citizens to study and understand science and mathematics.

In spite of the importance and usefulness of physics and mathematics, secondary school
students’ achievement in the subjects is very discouraging. Researchers have shown that secondary
school students exhibit dwindling interest in the subjects (Esiobu, 2005). Studies have also revealed
that the performance of mathematics in ordinary level physics and mathematics was generally and
consistently poor in the years (Agwagah, 2005)

Poor academic achievement in physics and mathematics could be attributed to many factors
among which are the teachers’ teaching strategies. This means that physics and mathematics
concepts cannot be well understood if students are not taught with effective teaching strategies.
Many researchers have blamed this poor achievement in physics and mathematics on the use of
inappropriate teaching strategies which might lead to lack of interest and retention of physics and
mathematical concepts (Agommuoh, 2004; Agwagah, 2005; Harbor —Peters, 2000; Ifeanacho,
2012; 1ji and Harbour —Peters, 2005; Kurumeh, 2004; and Ogbonna 2007).

Current studies on how students learn science and mathematics revealed new and innovative
instructional approaches in the teaching of science and mathematics (Agommuoh, 2010; Ifeanacho,
2012; and Ogbonna, 2007). Science and especially physics and mathematics teaching have
undergone a paradigm shift from a passive process to an active construction and interpretation of
experiences. Screeden and Sudler (2011) explained that learning is a treasure within, and scientific
knowledge is being actively built up and constructed by the learners. This is the constructivist view
of learning science and mathematics. The constructivists see learning as an interaction between the
learner and his environment. During this interaction between the learner and his environment his
prior knowledge becomes the basis for him to interpret and construct new knowledge. The
implication is that learning is a process in which the learners invent and develops new ideas. This
means that learning physics and mathematics is a process of conceptual change and knowledge
navigation. Learning in this case involves the restructuring of student conceptions. Teachers must
learn to appreciate the ideas students bring into the learning situation, understand the processes
by which the conceptual change occurs in order to design the learning programmes. Learning is
learner centered which makes the learner an active participant in the learning environment. New
learning in this case depends on the learners’ previous knowledge that may at times interfere with
the understanding of the new information.

The teaching and learning of physics and mathematics must aim at achieving the aims and
approaches of physics and mathematics education which are as follows;

e Development of process skills like observation, classification, communication,

measurement, estimation and prediction.
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e Acquisition and understanding of knowledge development of the skills for problem solving
and investigations.
Ability to think logically as well as to draw conclusion on the basis of experiment.

e Development of the ability to reach generalization and to apply them for solving life

problems.

e Development of understanding of inter-relationship of science and mathematics.

e Fostering creativity for innovations in science and mathematics.

The minds of the young need to be exposed to critical thinking, analysis and problem solving
strategies in a fast-changing world like ours. The teaching and learning of science especially
mathematics and physics requires a unified and comprehensive approach relying on teachers that
are professionally trained and equipped with requisite knowledge and skills. The adoption of
student-centered instructional strategies which includes the inquiry method, discussion, role play,
simulation, games and other similar strategies have been shown to enhance the active participation
of students in the teaching and learning of physics and mathematics. According to Screeden and
Sudler (2011) some other approaches for effective physics and mathematics teaching includes;

1. Orientation — Here the teacher introduce the topic.

2. Elicitation of ideas which involves opportunities provided for the students to explore and

explain their ideas.

3. Classification and Exchange where students are given a chance to realize scientific and

mathematical ideas in examining their own ideas.

4. Exposures to conflict situation which involves students being provided with situation which

will enable them test their ideas and recognize the limitation of these ideas.

5. Constructions of new ideas- students are provided with opportunities to restructure

(extend, modify or replay their ideas.

6. Evaluation involves students being provided with opportunities to test the validity of their

newly construct ideas.

7. Applications of ideas — students are provided opportunities to apply their idea in new

situations to reinforce the ideas.

8. Review change in ideas which involves students being given opportunity to refer upon how

and why their ideas have changed.

Effective teaching according to Obi (2003) is a process related to the teachers’ consciousness
of the individuality of each child, including his needs, strengths, weaknesses, growth patterns and
background of experiences. This means that an effective teacher has to create an atmosphere for a
wholesome teaching and learning. Stressing further on this Anyachebelu (2005) explained that
effective teaching as a situation whereby the teacher is vast in attainment, knowledge and skills as
well as possession of certain pre- requisites and acceptable practices within the codes of ethics of
teaching profession. Obi (2003) identified five components of effective teaching to include:

1. Knowledge of subject matter

2. Ability to help students with their works

3. Presenting subject matter appropriately

4. Motivating students to excel and

5. Firmness/fairness in preparing marking guides and grades of examination.

For effective and successful physics and mathematics teaching, teachers must understand
how students think and construct scientific and mathematical knowledge. The implication is that
physics and mathematics teachers need to teach these subjects effectively for a successful
preparation of today’s individuals for tomorrow (Zakaria & lksan, 2007). The teacher must know
how students learn these subjects and how best to teach them. Physics and mathematics teaching
is not for knowledge depositing and information thrusting but should inculcate scientific temper and
values. For effective teaching, the learner is provided with opportunities to have an optimal
learning experience through constructing his own knowledge. The teacher must provide a
democratic climate in the classroom for effective teaching and learning of physics and
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mathematics. This democratic climate creates a conducive environment for the students to enable
them freely state their point of view. This encourages active participation of the students in the
classroom. The focus is for the teacher to use learner centered innovative pedagogical strategies in
the teaching and learning of the subjects. Such innovative strategies include peer tutoring,
simulation, team teaching, brainstorming, cognitive apprenticeship, discovery learning, inquiry and
role play strategies. The secondary school physics and mathematics curriculum is designed to
provide students with knowledge and skills that will enable them solve problems and make decision
in everyday life (Ministry of Education Malaysia, 2002). Students need knowledge, problem-solving
skills, creative and critical thinking for proper adjustment into a fast scientifically and
technologically developing society like ours. Students must therefore be taught to meet up with the
challenges ahead and demand by daily living. This is very imperative since lecture based instruction
which is teacher centered has been identified as a major shortcoming in the teaching and learning
of physics and mathematics (Madu, 2004). This is because according to Kurumah (2004), lecture
method emphasizes passive acquisition of knowledge by students who do not have conceptual
understanding but memorize the learning content. Bearing in mind the nature of physics and
mathematics, there is therefore, the need for the teacher to use innovative teaching strategies in
the teaching of the subjects so as to enable the students learn and acquire positive attitudes and
values, process skills and problem-solving skills. Hence the need for the study.

The study therefore investigated senior secondary school students’ assessment of these
innovative teaching strategies in enhancing achievement in physics and mathematics.

2. Research Questions

The following research questions guided the study.
1. What are the mean scores of senior secondary school students’ assessment of innovative
teaching strategies in enhancing achievement in physics and mathematics?
2. What are the mean scores of male and female senior secondary school students’
assessment of innovative teaching strategies in enhancing achievement in physics and
mathematics?

3. Hypothesis

The hypothesis below tested at P< 0.05 significant level guided the study
1. There is no significant difference in the scores of male and female senior secondary school
students’ assessment of innovative teaching strategies in enhancing achievement in
physics and mathematics.

4. Method

The study adopted a descriptive survey. By the use of purposive sampling one hundred and ninety
(190), 98 males and 92 females out of a population of three hundred and ninety four (394) senior
secondary school year one physics and mathematics students from two (2) co-educational senior
secondary schools in Umuahia North LGA of Umuahia Education zone of Abia State was sampled.
The instrument used for data collection was the researchers developed structured questionnaire of
the Likert type on senior secondary school students’ assessment of innovative teaching strategies in
enhancing achievement in physics and mathematics. The responses were Strongly Agree (SA),
Agree (A), Disagree (D) and Strongly Disagree (SD) weighted 4, 3, 2,1 respectively. It is a ten-item
questionnaire that is made up of innovative teaching strategies that can be used in the teaching of
physics and mathematics. The instrument was face and content validated by three experts in the
physics and mathematics education of the Department of Science Education of the Michael Okpara
University of Agriculture, Umudike Umuahia Abia State, Nigeria. The reliability index was
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determined by cronback alpha and found to be 0.86. The questionnaires were distributed by the
researcher and collected back and so the percentage return was 100%. Two (2) research questions
and one (1) hypothesis tested at 0.05 level of significance guided the study. The research
guestions were answered using means, while the hypothesis was tested using chi-square statistics.

5. Results

Table 1: Mean scores of senior secondary school students’ assessment of innovative teaching
strategies in enhancing achievement in physics and mathematics.

8/N ITEM SA A D SD X REMARES
1. Peer Tutoring 80 60 35 15 308 Agree
2. Simulation 83 66 25 14 317  Agpree
3. Team Teaching 88 68 23 11 323  Apree
4. Bramnstorming 20 70 20 10 326 Agree
5. Experiential Learning 85 63 25 15 316 Agree
6. Cooperative Leaming 34 64 30 12 3.16  Agree
7. Cognitive apprenticeship 83 72 20 13 321 Apgree
8. Discovery Leaming 86 67 23 14 318 Agree
9. Inquiring Learning 88 70 21 11 324  Apree
10. Role Play 68 o0 20 12 313 Agree

Table 1 above clearly showed that all the items have mean values greater than 2.5 which is the
mean value of the four point scale used in the study meaning that all the students agreed that
these items are innovative teaching strategies that can enhance achievement in physics and
mathematics.

Table 2: Mean scores of male and female senior secondary school students’ assessment of
innovative teaching strategies in enhancing achievement in physics and mathematics.

S/N ITEM MAIE REMARKS FEMALE REMARKS
Mean ('E) Mean (}_()

1. Peer Tutoring 3.30 Apree 2.85 Apree
2. Simulation 321 Agree 3.12 Agree
3. Team Teaching 3.35 Apree 3.10 Apree

4. Bramnstorming 3.30 Apree 3.28 Agree
5. Ezpenential Learning 342 Agree 2.88 Agree
6. Cooperative Learning 3.06 Agree 326 Agree
7. Cognitive apprenticeship 3.17 Apree 3.24 Agree
8. Discovery Leaming 342 Apree 2.94 Apgree
9. Inquiring Learning 326 Agree 22 Agree
10. Role Play 336 Agree 288 Agree

Result in table 2 shows that all the items have mean values greater than 2.5 meaning that all the
students both males and females agreed that the ten items listed above are innovative teaching
strategies that can enhance achievement in physics and mathematics.
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Table 3: x* values of male and female secondary school students’ assessment of innovative
teaching strategies that can enhance achievement in physics and mathematics.

SA A D SD TOTAL
MALE 98 451 393 99 37 980
(4327)  (3369) (1248) (65.5)
FEMALE 92 388 299 143 90 920

(406.3) (335.1) (117.2) (6l.5)

839 692 242 127 1900

72cal = 50 6, %2 crit/tab = 7.815, df = 3.

Table 3 above clearly showed that X calculated value of 50.6 is greater than the X’ critical/ table
value of 7.815. The null hypothesis of no significant difference was rejected and the alternate
hypothesis accepted. This therefore means that there is a significant difference in the mean scores
of male and female secondary school students’ assessment of innovative teaching strategies that
will enhance achievement in physics and mathematics.

6. Discussion

Tables 1 and 2 showed that all the items have mean values greater than 2.5 which means that all
the students both males and females agreed that peer tutoring, simulation, team teaching,
brainstorming, experiential learning, cooperative learning, cognitive apprenticeship, discovery
learning, inquiring learning and role play are innovative teaching strategies that will enhance their
achievement in physics and mathematics. This result is in agreement with Akinbobola (2008) who
opined that new approach of communicating science and mathematics is by involving students and
making sure that they participate fully rather than listening to talks and taking notes. Science
teaching has been shifted from the teacher centered approaches to student centered approaches of
learning such as inquiring and problem — solving methods (Akinbobola, 2008).

This result also agrees with Akinbobola and Ado (2007) who explained that these innovative
strategies which include brainstorming, peer tutoring and role play help the learner to acquire
appropriate skills, abilities and competences as equipment for the individual to solve life problems
and contribute to the development and growth of the society. According to Bransford, Brown and
Cocking (2000) the major goal of teaching is to prepare students to be able to adopt knowledge to
various problems and setting and using multiple context. This can only be achieved by using
innovative teaching strategies that will involved students full participation in the teaching and
learning environment. Effective teaching of physics and mathematics puts a great emphasis on
students’ participation in the learning process which implies that students have to be active rather
than simply passive recipients of information from the teacher, textbook or any other source of
information involved in the learning contexts. Active participation and involvement of the students
in the learning situation can only be through the use of a wide range of innovative teaching and
learning strategies such as peer tutoring, simulation, team teaching, brainstorming, experiential
learning, cooperative learning, cognitive apprenticeship, discovery learning, inquiring learning and
role play.

7. Conclusion

The job of the teacher requires that he assists the learner to learn. The teacher can do this by
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effectively by making the teaching environment stimulating, challenging and dynamic. The aim of
teaching is not only to transmit information but also to transform passive students into active
receptors of knowledge and constructor of their own knowledge. The use of innovative teaching
and learning strategies in educational institutions has the potential to improve achievement,
empower students and galvanize the effort to achieve the human development goals for the
country.

8. Recommendation

For the enhancement of achievement in physics and mathematics through effective teaching and
learning, the following recommendations are made;

1. Innovative teaching strategies such as team teaching , brainstorming, peer tutoring etc
should be reflected in physics and mathematics teacher education curriculum to enable
new graduate teachers be fully equipped for teaching and learning of the subjects.

2. Conferences, workshops, and seminars should be organized for the practicing and serving
science and mathematics teachers to update their knowledge/ skills in the application of
these strategies which will enhance quality teaching and learning of the subjects.

3. Science and mathematics students should be encouraged to be actively involved in the
learning environment by engaging in these innovative teaching and learning strategies.
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