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ABSTRACT

This study investigated the Applicability of Science Process Skills on Mathematics Performance and
Retention of Senior Secondary School students in Sokoto state, Nigeria. A total of 1132 SSS 2 students
formed the population of the study, out of which 252 were sampled for the study using purposive
sampling technique. Two intact classes were selected from the sample schools. The study employed
quasi-experimental research design involving pretest, posttest and post- posttest. The instruments used for
data collection were Mathematics Performance Test (MPT) and Science Process Skills Acquisition Test
(SPSAT) for experimental and control groups. The instruments were validated by the experts. The
Reliability coefficients of 0.85 and 0.82 were estimated for both MPT and SPSAT respectively. Research
hypotheses were tested at 0.05 level of significance using T-test statistics. The findings revealed that there
was significant difference in the performance of students in the experimental and control groups. There
was no significant difference among gender in students’ performance was observed. Significant
difference was observed in the level of acquisition of Science Process Skills for both experimental and
control groups and in favour of experimental group. It was recommended that there should be
organization of workshops and teacher training for Mathematics in the implementation of teaching and
learning of Mathematics in senior secondary schools in Sokoto state, Nigeria.

Keywords: Mathematics, Science Process Skills Acquisition, and Mathematics Performance and
Retention

INTRODUCTION

Science is a human endeavor that considers only what is observable by the senses or by instruments that
extend the ability of the senses. According to Ajaja (2018) stated that there is no single scientific method,
all scientific investigations can be said to have six stages which includes: Collecting observations,
forming hypothesis, making predictions, verifying predictions, performing control experiments and
forming theory, which can be achieved through suitable teaching method. Teaching methods can produce
the desired goal of making students learn with understanding especially constructivist ones, empowers
learners with skills of independent thinking and problem-solving. The method of acquisition of scientific
skills is a major component of the concept of science. Knowledge obtained through any process is always
attractive and worthwhile as it would serve as a solution to man's problem. The process of science is
unique. By establishing every day teaching contexts for problem-solving, teachers can stimulate their
learners to ask questions, gather information and evaluate their thought and answers.
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According to Palmer (2015), classroom practice is highly likely to be more effective when informed by an
understanding of how students learn and this calls for science teachers to apply process-based teaching
method in the classrooms, which is key to the development of cognitive process within the learner. This
approach affords the learner the opportunity to experiment and make sense of the world around him/her.
If teachers effectively play the role of guides in classrooms and let students do the actual learning
themselves, they will be able to assist and also motivate their students to access their pre-existing,
knowledge and beliefs and link them to what they will he currently experiencing in the classroom, and
even be able to modify them as they create new knowledge (Norman, 2014). Omiko (2015) and Nweke
(2015) were of the opinion that poor performance in practical work is the result of poor method of
acquisition of science process skills. In line with this therefore, science is a process through which man
obtain testable verifiable knowledge of the physical world and utilizes the knowledge to solve human
problems. To this extent, science has been organized in this nature as knowledge, process and product
(Omiko, 2015).

In many science curricula recently developed, it has been observed that the acquisition of scientific
process skills should be one of the major goals of science instruction Ceylan & Gulsah, (2016). Ajaja
(2009) identified the objectives of teaching science to include: knowledge of science academic discipline,
to acquire the skills of scientific method, having clear explanations for societal issues through increasing
interest in science literacy and societal goals, for personal needs, and for career awareness. Many
researchers revealed that the method of acquisition of scientific skills is a major component of the concept
of science (Gladys, 2013). Chinwe and chukelu, (2011) reported that, the acquisitions of science process
skills are the bases for scientific inquiry and the development of intellectual skills and attitudes that are
needed to learn concepts. The West African Examinations Council (WAEC) makes use of practical
examination to assess students’ acquisition of various practical skills. In these tests, students are required
to carry out certain practical activities following some given instructions (Akinbobola & Afolabi, 2020).
Statement of the Problem

The concept of Mathematics used to be poorly presented due to inadequate knowledge of Science Process
Skills and inappropriate teaching method employed or the process approach not implemented by
Mathematics teachers and preferred to teach in the classrooms where a lot of the laboratory activities that
will enhance the acquisition of science process skills cannot be performed. There is need to investigate
the appropriate teaching method that aid the acquisition of science process skills and improve the
performance of students in mathematics which this study seeks to address. The present study employed
process-based instruction that is expected to be one of the best teaching strategies that enable students of
different reasoning abilities to participate actively during lessons. Therefore, the study will investigate the
performance of students in mathematics when the process-based instruction will be used to compare
students’ performance in discussion teaching method used by teachers.

The persistent poor or low performance in Mathematics in Senior Secondary School students in terminal
examinations and West African Examination Council (WAEC) in Mathematics in Sokoto State, Nigeria
has been a major concern for parents, educators, schools and Government who spent a lot of money in
funding education but to no avail. The problems comprises negative attitude towards Mathematics, fear
and anxiety towards Mathematics, inadequate qualified Mathematics teachers, poor teaching methods,
inadequate teaching materials, overcrowded classes, lack good background form primary level,
Mathematics as a subject seems to be abstract in nature, difficult comprehend, boring, blaming the
curriculum, Mathematics teachers and methods of teaching rather than student’s lack of capacity to learn.
The selection of teaching technique is not an easy task. This is because there are many methods that
seems to work well for everyone and all situations. In addition, every Mathematics teacher should identify
appropriate methodology based on the nature of the subject matter and instruction to be given. Most
Mathematics teachers use irrelevant and ineffective methods of teaching which are among other factors
contributing to students’ poor performance in Mathematics which leads to not having good results in
Mathematics in general.
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Consistently, some students virtually suffer skills and abilities needed in these basic Mathematical
operations. Despite all these difficulties for students and those with Mathematical problems, the poor
performance of students in Mathematics has continued to surface in their internal examinations,
Mathematical Competitions (Quiz and Olympiad) and common entrance examinations in Sokoto and
Nigeria in general. But with adequate qualified Mathematics teachers and adequate teaching methods,
materials and with good condition of learning environments; the poor performance of Mathematics and
science will reduce especially during terminal external examinations to its maximum level. For effective
teaching to take place a skillful Science and Mathematics teacher needs to adapt many different strategies
of teaching. Also, the study will therefore attempt to explore avenues through which teaching of Science
and Mathematics in Sokoto metropolis can be made effective through JETS clubs and societies, attending
quiz competitions among students, learning of Science and Mathematics thought Internets and televisions
will improve their performances towards Science and Mathematics.
Hypotheses
The following were the hypotheses of the study:
1. There is no significant difference in the Applicability of Science Process Skills on Mathematics
Performance of Students in Senior Secondary Schools in Sokoto state, Nigeria.
2. There is no significant difference in the Applicability of Science Process Skills on Gender in
Mathematics Performance in Senior Secondary Schools in Sokoto state, Nigeria.

Review of Related Literature

Performance of Mathematics can be achieved if the instructions are full of learner activities that would
encourage them to make self-contributions to lessons (Ogunleye & Babagide, 2011). Researchers
indicated that many science teachers prefer the traditional expository/lecture method of teaching that is, a
teaching technique in which one person, the teacher, presents a spoken discourse on a particular subject
and shy away from activity-oriented teaching methods which are student centered (such as inquiry
method, process approach, discovery method, investigative laboratory approach). Nwagbo (2006)
observed that such teacher-centred approach which places the teacher as the sole possessor of knowledge
and the students as passive recipients of knowledge may not enhance achievement or promote positive
attitude to physics.

The search for more effective approach for the teaching and learning of science that will enhance the
acquisition of process skills has persisted over the years. This is because, the acquisitions of science
process skills are the bases for scientific inquiry and the development of intellectual skills and attitudes
that are needed to learn concepts. Teachers use several approaches to influence effective teaching and
learning. Among such approaches include the use of different instructional materials to motivate learning
in different subjects (Akinbobola & Ikitde, 2018). Students learn better when they are involved in the
activity-based methods enhance understanding of physical concepts and increase the ability to acquire
science process skills by the learner. (chinwe & chukelu, 2011). It is appropriate to conceive of teaching
as not only giving guidance and providing counselling, but also as skillfully constructing situations in
which students may engage in guided study with a view to achieving intended learning outcomes.
Therefore, the problem of this study posed as a question: which of the two teaching methods chosen
(process-based method and discussion method) was effective to provide better performance and
opportunities to inculcate science process skills. The teaching should aim at developing in the students the
process skills necessary to make them be competent and confident in the investigations of the natural
phenomena to become more involved in a particular task in an enabling and conducive environment
where all the equipment needed to perform a specific task is abundantly available for the learner to
interact with (Isaac, 2014).

Gender and Performance in Science and Mathematics

Apart from teaching methods, gender is also implicated in students' achievement in science this study is
necessary because of gender disparity in science enrolment and also in job placement in Nigeria. Many
researchers agreed that socialization patterns in Nigerian and most African setting, place enormous
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restrictions on the female gender and demand from her a higher input of daily domestic labour than from
the male, This perception automatically scheme female out from any consideration for serious
professional discipline even in cases where the female appears to be more brilliant than their male
counterpart. Kola and Taiwo, (2013) believed that gender discrimination in employment is one of the
factors contributing to gender inequality in pursuit of science, technology and mathematics education. He
said many employers of labour, sometimes including female employers prefer employing men to women.
Okeke (2017) observed that there are more men in civil and other technological courses than women.
Some people even believed that male performed better than female in any course that deal with
calculation as observed by Awoniyi (2019) that male candidates performed better, relative to female in
subjects requiring quantitative ability. He said male show superiority in science, statistics and accounting.
It is common place to see gender stereotypes manifested in the day-to-day life of an average Nigerian.
Certain vocations and professions have traditionally been regarded as men's (medicine, engineering,
architecture) and others as women's (nursing, catering, typing, arts). What are regarded as complex and
difficult tasks are allocated to boys, whereas girls are expected to handle the relatively easy and less
demanding tasks. As a result of this way of thinking, the larger society has tended to see girls as the
“weaker sex". Consequently, an average Nigerian child goes to school with these fixed stereotypes.
Gender issues, both on the part of the teachers and students, have been documented to affect achievement
generally It is very necessary to compare students’ performances in physics based on gender to know if
male performance in physics is better than that of female. Which the present study addressed based on the
two teaching methods used (process- based instruction and discussion method). This teaching strategy is
likely to improve performance in Physics of low performing, students. According to Bello & Famakinwa,
(2014) The development of practical skills which is a science process skill should be a major goal of
science education as a result of the inquiry for scientific knowledge in form of process-oriented approach.
These views influenced the emergence of a process-oriented science curriculum that emphasized the
teaching and learning of science which helps in the acquisition of Science Process Skills.

Science Process Skills

American Association for the Advancement of Science's Commission on Science Education assumed that
a sequential program was necessary for developing a child's intellect. In 1963 a team of scientists,
psychologist, elementary teachers and curriculum specialists developed plans and materials for trial
versions of what became SAPA. SAPA is the most structured programme which was based on the
assumption that children need to learn how to do science and this means acquiring the skills essential to
learning and understanding science information. These knowledge acquiring skills are called cognitive
skills or process skills and are similar to the procedures used by scientists to acquire new knowledge
(Toshina, 2017). These skills according to Toshina, (2017) can be broken down in to smaller steps and
that children need to learn lower-level skills (basic SPS) before they can learn more advanced skills
(integrated SPS).

Science Process Skills are described as mental and physical abilities which serve as tools needed for the
effective study of science. (Akinbobola & Afolabi, 2020). SPS such as observing, classifying, measuring
and predicting are crucial for the development of a fruitful understanding of scientific concepts and
propositions, for a meaningful use of scientific procedures for problem solving and applying scientific
literacy for everyday lite. SPS are necessary tools to produce and use scientific information to perform
scientific research and solve problems (Zeidan & Jayosi, 2015).The learning of basic science process
skills achieved by pupils can be used as basis for building a more extensive understanding of SPS in the
later years of secondary school. The activities which consist of basic and integrated science process skills
such as observation, classifying, measuring, inferring, prediction, using number relationship are the
foundation for the acquisition of integrated science process skills, both are important in any scientific
investigation as conducting projects and carrying out experiment (Zeidan & Jayosi, 2015). SPS can be
acquired and developed through regular training and engagement in practical activities, are important
aspect of science learning which are retained after cognitive knowledge has been forgotten (Akinbobola
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& Afolabi, 2020). Are therefore identified as procedural skills, experimental and investigating science
Habits of mind or scientific inquiry abilities. A restricted and narrow understanding of science without
expertise in the associated scientific skills is an understanding with very limited value. Schools teachers
need to be expert in SPS and the teaching of these processes.
The basic and integrated science process skills are relevant and appropriate for all science subjects
particularly physics (Zeitoun & Hajo, 2015). These are further explained below:
Basic science processes include: Observation, Classification, using numbers, Inferring, predicting,
Relationship, and Communication
Integrated science processes are: Controlling variables, Operational definition, Hypothesizing,
Experimenting Measurement and Formulation of Mental Models.
These are further explained below:
Observing
This is the most fundamental of all of the processes. Mari, (2013) observed that active use of the senses
during the process of observation enables one to determine the quantity and quality of things and events.
Observation may be defined as the gathering of information through the use of any one, or combination of
the five basic senses; Sight, hearing, touch, taste, and smell, identifying similarities and differences
noticing details and sequence. In other words, one might observe und, as a result, gather information. This
information can also be called data or facts. Three broad proficiencies were identified by Gumel, (2007)
as logically necessary for achieving observational competence.
These are:
e Making observation well
e Reporting observation well
e Assessing report of observation
Classifying
According to Sentamu, (2012) classifying objects involves sorting and arranging objects according to
their similarities and differences. During these process things or events are organized, categorized and
grouped based on observed measured property to form an easily recognized pattern. Classification is the
process of grouping objects on the basis of observable traits. Objects that share given characteristic can be
said to belong to the same set. Classifying involves relating objects according to their properties or
attributes (Zeidan & Jayosi, 2015). More precisely, Abdullahi, (2007) identified five (5) characteristics of
a child who attains certain level of competence in using the process of classifying. The child is able to:
e (Categorize objects or system of object using a given property,
e Determined with reason an appropriate property and categorize objects or system of objects
according to that property.
o C(lassify object or system of objects according to or more given simultaneous properties.
o Selects and justify two or more appropriate simultaneous properties and group object or system of
objects on the basis of those properties.
o Identify the properties on which a given set of objects has been grouped, and regroup a given set
of objects using rational procedure.
Measuring
This refers to the process of using numbers to express observations rather than relying only on qualitative
descriptions. The process has two major values. First, by expressing something in numerical terms the
need for translation of verbal meaning is reduced. Second, the use of numbers allows mathematical logic
to be applied to attempts to explore, describe and understand nature. Measurement involves the need to
practice with variety of common materials of different shapes and content including liquid. There is need
to know how to use rulers, scales, graduated cylinders, Vanier calipers, micrometer screw and many
others to measure and record data in a multiple way (Fishex,2012).
Inferring
Inferring is an inventive process in which an assumption of cause is generated to explain an observed
event. Fishex, (2012) identified that inferring allows students to make educated assumptions or
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conclusions based on reasonable explanation when a complete set of data is not present. Inferences are
explanations or interpretations that follow from the observations (Chris, 2010).
Predicting
This process deals with projecting events based upon a body of information. One might project in a future
tense, or one might look for an historical precedent to a current circumstance. In either case, the
prediction emerges for a data base rather than being just a guess. A guess is not a prediction. By
definition, predictions must also be testable. This means that predictions are accepted or rejected based
upon observed criteria. If they are not testable they are not predictions (Fishex, 2012). Making predictions
is making educated guesses about the outcomes of future events. We are forecasting future observations.
The ability to make predictions about future events allows us to successfully interact with the
environment around us. Prediction is based on both good observation and inferences made about observed
events (Chris, 2010). Gumel, (2007) views prediction as a scientific process which arises from a well -
founded base of hypothesis, theory or even law. According to Zeidan and Jayosi, (2015), prediction
involves forecasting future occurrence extrapolating on the bases of a past observation or the extension of
data.
Communicating
This process actually refers to a group of skills, all of which represent some form of systematic reporting
of data. The most common examples include data display tables, charts and graphs. Is the ability to
represent information in such a way that the maximum amount of data can be reviewed with an eye
toward discovering inherent patterns of association among influencing variables (Fishex, 2012). Samuel,
(2015) stated the following processes during communication process:
Describing observation verbally
Describing conditions under which observations are made
Recording observations in systematic way
Stating questions and hypothesis consciously
Using table and graph to communicate data
Planning for communication procedures and result as an essential part of experiment
Reporting experimental procedure in a form that other person can replicate the experiment

e Using mathematical analysis to describe interpretation of data
Interpreting Data
Data gathered and collected through observation and experimentation need to be interpreted so that
meaning and sense can be related to the data. Interpretation and inference are critically determinant
activities of science (Sentamu, 2012). Is a process of using various forms of data to determine the validity
of hypothesis; to organize information derived from an experiment, and or revise interpretation of data
based on new information Wanchanga, (2004). It involves identifying changes in size, shape, position and
judgment of validity and usefulness of data
Controlling Variable
This process is also a kind of group process because one may engage in several different behaviors in an
attempt to control variables. In general, this skill is any attempt to isolate a single influent of a system so
that it's role can be inferred. The process is an attempt to achieve a circumstance or condition in which the
impact of one variable is clearly exposed. The use of experimental and control circumstances,
standardizing procedures and repeated measures are only a few of the ways in which variables might be
controlled. The skill requires analytical thinking in which the system under study can be reduced to a set
of interacting components. Controlling variables involves manipulating and controlling properties that
relate to situations events for the purpose of determining causation (Zeidan &Jayosi,2015).
Students’ academic gain and learning performance is affected by numerous factors including gender, age,
teaching faculty, students schooling, father/guardian social economic status, residential area of students,
medium of instructions in schools, tuition trend, daily study hour and accommodation as hostelries or day
scholar. Many researchers conducted detailed studies about the factors contributing student performance
at different study levels. Considine and Zappala (2014) suggested “A student educational success
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contingent heavily on social status of student’s parents/ guardians in the society. Social status positively
affects the student test score in examination.

It is generally assumed that the students who showed better or higher performance in Mathematics in the
starting classes of their studies also performed better in future academic years at degree level. Everyone
can be surprised with this assumption if it could be proved scientifically. From the last two decades it has
been noticed significantly that there is great addition in research literature and review material relating to
indicators of academic achievement with much emphasis on this dialogue, whether traditional
achievement measures of academic performance are best determinants of future academic gain at
university or higher level or innovative measures.

Development of any society comes from educational development in which frequent changes have been
made in the pattern of education from time to time to meet the needs of society. The remarkable progress
of science and technology and the economy have not been only causing great changes in every aspect of
society but also bringing crucial changes in education (Anderson, 2007). Although the textbooks
elaborate the concepts logically, comprised of numbers of solved examples, illustrations and exercises,
the situation of teaching of mathematics in typical schools of Nigeria is that there is no room for
participation, intellectual development, expositions of incorporating derivation, and theorem-proving
exercises in which students verify mathematical facts in a symbolic computation environment. Learning
mathematics include solving various types of problems, from those which require performing arithmetical
operations to those which require problem solving skills.

RESEARCH METHODOLOGY

Design

This study design seeks descriptive information on the applicability of science process skills on
mathematics performance of students in senior secondary schools in Sokoto State, Nigeria. All Senior
Secondary School (SS 2) students participated in in the study. A total of (231) respondent were chosen for
the study as the target population to answer about Mathematics performance test.

Instrument for Data Collection

The two research instruments in the study were as follows:

1. Mathematics Performance Test (MPT)

2. Science Process Skills Acquisition Test (SPSAT)

The instruments that were used in this study was develop by the researcher with 30 multiple choice
objective questions for MPT and 30 items for SPSAT to measure the scientific skills in terms of These
includes: Observation, Measurement, Inferring, Using number relationship, Data Interpretation,
Hypotheses formulation, and Experimentation.

Procedure for Data Collection

Both the pre-tests and post-tests served as data to compare between the performance of the subjects,
which also analyzed to answer research questions and research hypotheses using descriptive statistics
(mean and standard deviation) because they provide summary to describe the basic features of the data
from the sample. Also, hypotheses land 2 were tested using t-test statistics because the mean difference
between the two groups (experimental and control). Results

PRESENTATION OF RESULTS

The results of the data analyzed were presented in tables based on the research questions raised and the
null hypotheses tested for the study. The research questions were answered first followed by the research
hypotheses.

Research Question One: Is there any difference in the Applicability of Science Process Skills on
Mathematics Performance of Students in Senior Secondary Schools in Sokoto state, Nigeria.

To answer this question, Post-test data were subjected to descriptive statistics. Means and standard
deviation were computed and used to draw Table 4.1
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Table 4.1: Mean and Standard Deviation of post test scores of Science Process Skills and
Conventional Groups

Variables N Mean SD Mean Difference
Science Process Skills 92 22.9 5.21

2.80
Conventional 140 20.1 6.40

The result presented in Table 4.1 It shows there is difference in the experimental group who were taught
Mathematics using Science Process Skills and the control group taught the same concepts using
conventional method. From the table, the Science Process Skills group had a mean score of 22.9 and
standard deviation of 5.21. While the conventional group had a mean score of 20.1 and standard deviation
of 6.40. The mean difference is 2.80 in favor of science Process Skill group. The significance of the mean
difference obtained would be statistically established when the corresponding null hypothesis tested.
Research Question Two: There is no significant difference in the Applicability of Science Process Skills
on Gender in Mathematics Performance in Senior Secondary Schools in Sokoto state, Nigeria.

To answer this question, Post-test data were subjected to descriptive statistics. Means and standard
deviation were computed and used to draw Table 4.2

Table 4.2: Mean and Standard Deviation of Post-test scores on Gender in Mathematics
Performance using Science Process Skills

Variables N Mean SD Mean
Difference
Males 48 22.2 6.47
2.30
Females 44 19.9 6.92

Table 4.2 showed that there is difference between the performance of male and female taught
Mathematics using Science Process Skills. It shows that male in the experimental group had mean score
of 22,2 and standard deviation 6.47 while their female counterparts had mean score e of 19.9 and standard
deviation of 6.92. The difference in their mean achievement scores is 2.30 in favour of female group. The
statistical significance of the mean difference would be observed when the corresponding null hypothesis
tested.

Table 4.3: Mean and Standard Deviation of Post-test scores on the Level of Acquisition of Science
Process Skills among Students Taught Mathematics in Senior Secondary Schools in Sokoto state.

Science Process Skills N Mean SD Mean Difference
Observation 92 2.36 0.99 0.24
Inference 6.92 2.92 1.75
Measurement 4.50 0.96 1.11
Using number 1.92 0.89 0.00
Data Interpretation 2.43 0.65 0.00
Hypothesis 2.57 0.52 0.53
Experiment 3.78 0.99 0.35

The result presented in Table 4.3 shows the difference in the performance of students in experimental and
control groups on the level of acquisition of Science Process Skills in Mathematics.

Testing Null Hypotheses

HO;: There is no significant difference in the Applicability of Science Process Skills on Mathematics

Performance of Students in Senior Secondary Schools in Sokoto state, Nigeria.
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To test HO4, Post-test scores of students exposed to Science Process Skills and Conventional Method
were subjected to t-test analysis, summary of the analysis is shown in Table 4.4
Table 4.4: t-test the Students' Performance in Science Process Skills and Conventional Method

Variables N Mean Df t-cal. P-value Decision
Science Process Skills 92 22.9

Conventional Method 160 20.1 261 3.26 0.00 HO4:Rejected
o =0.05

The result in Table 4.4 shows the t-test analysis of performance of experimental group (science process
skills) and control group (conventional method) in mathematics. From the table, p-value of 0.00 obtained
is less than the alpha value of 0.05. This indicates that there is significant difference in the performance of
students taught Science Process Skills and conventional method in favour of experimental group. Thus,
the null hypothesis was rejected.

HO3: There is no significant difference in the Applicability of Science Process Skills on Gender in
Mathematics Performance in Senior Secondary Schools in Sokoto state, Nigeria.

To test HOz, Post-test scores of students exposed to Science Process Skills were subjected to t-test
analysis, summary of the analysis is shown in Table 4.5

Table 4.5: t-test Comparing Male and Female in Experimental Group (Science Process Skills)

Variables N Mean Df t-cal. P-value Decision
Male 48 22.2

Female 44 19.8 2 1.67 0.98 HO;:Retained
o =0.05

The result in Table 4.7 shows the t-test analysis of performance of male and female in experimental group
(science process skills) in Mathematics. From the table, p-value of 0.98 obtained is greater than the alpha
value of 0.05. This indicates that there is no significant difference in the performance of male and female
students taught Mathematics using Science Process Skills. Thus, the null hypothesis was therefore
retained.

FINDINGS

The findings in Tables 4.1 and 4.5 revealed that there was significant difference between the performance
of students in experimental and control groups. A significant difference implies rejection of the null
hypothesis. Thus, the null hypothesis which states that there is no significant difference between the
performances of students taught Mathematical concept using science process skills and those taught using
conventional method was hereby rejected. The significant difference was in favour of experimental group.
The higher performance suggests that Science Process Skills was more effective than the Conventional
method of instruction.

This finding is in support of research findings of Mari (2003), Bilgin (2006), Keil, Haney, and Zoffel,
(2009) and Samuel, (2015). Findings revealed that there was significant difference in the understanding of
science concepts as expressed by students' performance in the experimental and control groups
respectively. According to Marri, the effectiveness of Science Process Skills strategy as a means of
promoting reasoning ability may be attributed to the nature of the instruction. It is less teacher-centered,
and thus, provides a variety of activities for the students to control their actions in the process of learning.
Bilgin added that when hands-on learning activities are undertaken along with student-centered teaching
approaches, the science process skills of students develop better Keil, Haney and Zoffel, suggests that
"lower performing" students benefit more from the instruction.

23



Malami & Aminu........... Int. J. Innovative Educ. Res 14(3):15-25, 2026

CONCLUSIONS

Teaching using science skills usually involve activities which are students centered. Thus, the
Conventional approach managed to inculcate the most science Process skills and from the figure in this
findings showed that all types of teaching approaches Incorporate discussion making it the most suitable
teaching approach to use to provide Opportunities for the inculcation of science process skills. But two
skills were not able to be inculcated which were measurement and using of numbers and defining
operationally. These two skills need to be taught explicitly and plan to be taught in class and cannot be
acquired implicitly.
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