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DAYLIGHT DISTRIBUTION IN MULTI-
LEVEL MIXED-USE BUILDINGS ABUJA, 

NIGERIA 
 

1313 

Ali Berkay AVCI 

 
AI AND DYNAMIC THERMAL COMFORT 
CONTROL: A SYNTHESIS OF MACHINE 
LEARNING-BASED APPROACHES FOR 

ENERGY OPTIMIZATION 
 

1314-1324 

  



ANKARA INTERNATIONAL CONGRESS ON SCIENTIFIC RESEARCH-XI 
January 10-12, 2025 / Ankara, Türkiye  

(THE PROCEEDINGS BOOK) 
https:// www.ankarakongresi.org 

Tuğba Nur ASLAN 

 
BIOSYNTHESIS, CATALYTIC ACTIVITY 

AND HIGH CYCLING STABILITY OF 
SILVER NANOPARTICLES FOR 
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Abstract 
The study Effects of Hausa Chemistry Practical Module on Achievement and Science Process 
Skills Among Secondary School Students in Minna, Niger State. This study utilized the 
design and development research approach to establish an empirical basis for the creation of 
Hausa Practical Module, which is a self-instructional module. In particular, the researcher 
utilized the ADDIE (Analysis, Design, Development, Implement, Evaluate) Model in 
developing the Hausa Practical Module in Volumetric Analysis. The total population was 
Twelve thousand Four hundred and thirty-three (12433). The students in each of the intact 
classes will constitute the sample size (414 obtained from the Raosoft Sample size calculator) 
to be used for the study. Two research questions were raised. Six experts validated the 
research instrument used for the study. Three instruments were used for this study. A Test-
Retest Method was used to administer the CPATEL and CPATHL i.e. the students were 
given the CPATEL and CPATHL multiple-choice items with four options A-D after one 
week, and the same test was re-administered to the same group of students. The results of the 
first test and the second were subjected to Pearson’s Product Moment Correlation Coefficient 
(PPMC) and its correlation coefficient indexes of 0.89 for the CPATEL, and 0.81 for the 
CPATHL, meaning the two instruments are reliable for the study.  
Keywords: Hausa Practical Module and Science process skills. 
 
Introduction  
Chemistry instruction accentuates understanding and establishing the relationship between the 
students’ knowledge and intuition about the concrete structure and theoretical nature of 
Chemistry and because of its abstract nature, Chemistry is also usually a subject that is best 
endured rather than enjoyed by most young learners who are not well grounded in learning 
and studying Chemistry concepts. As an educationist, it is thus significant to explore how 
instructional design can be used in a traditional learning environment to enhance teaching and 
learning of Chemistry concepts. Instructional design, which involves the systematic 
development of instructional materials and activities, ensures that learners achieve specific 
learning goals or educational outcomes reflected in the education curriculum and also 
provides relevant instructions suitable for a wide range of learning environments in schools at 
all times (Torrefranca, 2017). 
One of the important educational innovations in instructional design that can complement 
traditional face-to-face instruction is programmed instruction in module form. This approach, 
often called the Modular Approach, consists of self-directed learning activity packets that are 
self-instructional, self-paced, student-directed, and place the responsibility of learning on the 
students.   
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The basic principles of modular instruction involve the division of the curriculum into limited 
units or modules of learning which are assessed at the end of that unit, with the student 
building up a degree through such learning being credited (Torrefranca, 2017). Through this 
method, the teacher sheds the role of presenter, demonstrator, driller, and questioner, and now 
takes on the role of facilitator, initiator, monitor, coach, and coordinator. More importantly, it 
provides students opportunities to direct their learning while constructing meaningful 
experiences about the concepts being taught which can be done in any mother tongue not just 
English. In learning, the use of Mother Tongue Language(s) can play an important role, 
because without language communication in any given society may be difficult to 
comprehend, and these languages come in different forms and types for instance English, 
Latin, Spanish, Arabic, Yoruba, Igbo, Gbaygi, Nupe, and Hausa which are all examples of 
Mother Tongue all over the world (Anna and Ericson, 2018). . 
In the same vein Mother tongue is the first language one learns as a baby, the language one 
grows up knowing, which is also known as the native language of that particular child. A 
child first comprehends what is around them through the language the child hears his/her 
mothers communicates with and use daily. Also, the mother tongue is central in framing the 
thinking and emotions of individuals learning in school with the use of that particular 
language and it is an influential tool in advancing the learning of an individual or persons, the 
mother tongue also largely refers to not only the language one learns from one’s mother but 
also the speaker’s dominant and home language within a given community that is, the native 
language of that community for example in Nigeria Yoruba, Igbo, Gbaygi, Nupe and Hausa 
are few but native languages in the country that are used in daily activities and in almost all 
the communities, schools, markets within the country (Ali, et. al., 2014). Hausa is a major 
Mother Tongue Language with more first-language speakers than any other sub-Saharan 
African language with – an estimated population of 50 million speakers or more – most of 
whom live in Northern Nigeria and the Southern Republic of Niger. Mother-tongue speakers 
of Hausa include many ethnic groups in Nigeria, including the Fulani amongst others. This 
Hausa language can also be used as a medium of instruction in a class to teach science 
courses like Chemistry.  
Chemistry is a sub-discipline of science that deals with the study of matter and the substances 
that constitute it. It also deals with the properties of these substances and the reactions 
undergone by them to form new substances. Chemistry primarily focuses on atoms, ions, and 
molecules which, in turn, make up elements and compounds. These chemical species tend to 
interact with each other through chemical bonds. It is important to note that the interactions 
between matter and energy are also studied in the field of chemistry. The five primary 
branches of chemistry are Physical chemistry, Organic Chemistry, Inorganic chemistry, 
Analytical chemistry, and Biochemistry. Apart from these primary branches, there exist 
several specialized fields of chemistry that deal with cross-disciplinary matters. Some such 
examples include Medicinal chemistry, Neurochemistry, Material Chemistry, Nuclear 
Chemistry, Environmental chemistry, Polymer chemistry, and Thermochemistry. All these 
branches of chemistry are taught to students in senior secondary schools in the form of theory 
and practical (Gebrekidan, et. al, 2014).  
Practical work carried out by students themselves is an essential part of Chemistry although 
critical views on its effectiveness also exist. Many chemistry education researchers believe 
that students' practical work improves their learning of science. It is on this basis of the above 
that Gebrekidan, et. al., (2014), for example, opined that “laboratory experiences have been 
purported to promote central science education goals, including the enhancement of students’ 
abilities; scientific practical skills and problem-solving abilities; scientific ‘habits of mind’; 
understanding of how science and scientists’ work; as well as interest and motivation”. 
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Chemistry without practical work was seen as a body of factual information and general laws, 
which conveyed nothing of lasting power to the mind. In this study, the term 'practical', as it 
is commonly used in the science education literature, refers to any type of science teaching 
and learning activity in which students are expected to be working either individually or in 
groups, interact with materials to observe and understand the natural world specifically in 
Chemistry (Gebrekidan et. al, 2014).  
Accordingly, central to the teaching-learning process in the secondary chemistry curriculum 
is practical work geared towards mastery of scientific skills: process skills, manipulative 
skills, and critical thinking skills. More specifically, after completion of their upper secondary 
chemistry syllabi students are expected to use scientific methods in solving problems; and 
demonstrate an understanding of experimental skills, knowledge of laboratory procedure, and 
scientific inquiry skills including observing, inferring, predicting, comparing and contrasting, 
communicating, analysing, classifying, applying, theorizing, measuring; asking questions, 
developing hypotheses, performing and designing experiments, interpreting data, drawing 
conclusions, making generalizations and problem-solving for better academic achievement of 
students (Anna and Ericson, 2018).  
Achievement is defined as the measure of accomplishment in a specific field of study within a 
specific period. Some researchers maintained that the achievement of the students is the 
demonstration of the students’ abilities to attain certain levels of instructional objectives 
outcome of classroom instruction and experience (Okwara and Upu, 2017). Once learning 
truly takes place it will be reflected in students’ academic achievement of that particular 
student as stated in the study of Yahaya, et. al., (2020) who see achievement as a quantified 
means that measures the student’s academic standing about those of other students' age 
bracket and of the same learning environment. Academic achievement from different 
perspectives of researchers is a key component in education of any school or institution and 
this is the reason why over the years, it has been a major focus of researchers and experts in 
education. With the use of Hausa as a medium of instruction in schools, the academic 
achievement of Chemistry Senior Students in Secondary Schools may yield knowledge of 
science in the advancement of a nation (Faruku and Corrienna, 2019).  
The nature of science is dichotomous, because, it is both a body of knowledge and a process 
of acquiring new knowledge. In other words, science is categorized into ‘Process’ and 
‘Product’ (Safaah, et. al., 2017). The ‘process’ of science is categorized into two, namely; 
scientific attitude and science process skills; while the ‘product’ of science are facts, 
concepts, principles, theories, and laws. Scientific attitude is the ability to react consistently, 
rationally, and objectively in certain ways to a novel or problematic situation (Olasehinde and 
Olatoye, 2014). Scientific attitude can also be the mindset to do things in a way that relies on 
proven and empirical principles rather than unverified principles. Scientific attitude is not 
adequate to produce a more reliable outcome, without the use of science process skills (SPS). 
Science Process Skills are hands-on and minds-on skills that are deployed in solving scientific 
problems. Science process skills provide a framework for how scientists think, work, and 
study problems as well as seek solutions scientifically (Idiege, et. al., 2017). According to 
Safaah, et. al., (2017), science process skills are a set of skills used in conducting scientific 
activities and using scientific information to solve problems. Science process skills originated 
from a program named ‘Science A Process Approach’ (SAPA) introduced by the ‘American 
Association for Advancement of Science’ (AAAS) in the year 1967. The AAAS classified 
SPS into the basic and integrated skills which were fifteen (15); the basic science process 
skills are eight (8), while integrated science process skills are seven (7) skills.  
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The basic science process skills are fundamental skills that are necessary for scientific 
discovery. Examples of basic science process skills are; observing, measuring, classifying, 
communicating, predicting, inferring, using numbers, and questioning. Integrated science 
process skills are higher skills that are the pillars, which are built on the existence of basic 
science process skills. Examples of integrated science process skills are; formulating 
hypotheses, experimenting, manipulating and controlling variables, interpreting data, defining 
operationally, formulating models, and presenting information. The basic science process 
skills that will be assessed in this study are; observing, measuring, classifying, 
communicating, inferring, and recording/using numbers (Keziah and Adamu, 2022). These 
science process skills will be assessed because it is captured in the senior secondary school 
two (SS2) Chemistry syllabus. Basic science process skills are deployed through practical 
experiences in science subjects which chemistry is on ability levels.  
Witkin, et. al., (2015) have identified three ability levels in teaching-learning situations viz: 
High, medium, and low. High-ability level learners are those that prefer isolation and social 
distance, theoretical and abstract ideas (akin to field independent learners). According to him, 
high-ability individuals are better than medium or low-ability groups and might be better in 
other tasks that have to do with the use of hands. In this case, the high-ability group has a 
greater ability to structure information and solve problems. However, medium-ability level 
learners perform relatively better on learning activities involving social materials and are 
more likely to require externally defined goals and reinforcements (Witkin et. al., 2015). 
These ability levels of students can be found in both genders.  
Gender is a state of being a male or a female. The role of gender in achievement especially in 
Chemistry from one study to the other. Various studies for example Jugović, (2017) and 
Okwara and Upu, (2017) in the area of gender influence on achievement were unpredictable. 
Some studies favoured male students against females in Chemistry achievement while others 
studies are in favour of female students. With the empirical evidence about academic 
achievement, the study seeks to Development and Validation of Hausa Practical Module for 
Integrating Science Process Skills Among Secondary School Students in Minna, Niger State. 
Despite the increasing diversity of students in multilingual classrooms in most schools in 
Nigeria, the language of instruction remains a contentious issue because of the National 
Policy on Education (NPE), 2013 in Section 1 under Philosophy and Goals of Education in 
Nigeria serial number 8 which state “In order to fully realize the goals of education in 
Nigeria and gain from its contribution to the national economy, Government shall take 
necessary measures to ensure that: every child shall be taught in the mother tongue or 
language of the immediate community for the first four years of basic education. In addition, 
it is expected that every child shall learn one Nigerian language. This particular policy shows 
the position of the mother tongue or language in composition, comprehension, and 
understanding in teaching and learning about the economy of the nation, but the policy is 
restricted to the first four years of basic education. But if the use of the mother tongue or 
language could be employed in the teaching and learning of chemistry practical it could go a 
long way in advancing the economy of Nigeria since chemistry practical enhances Economic 
Benefits in another word the Development of skilled workforce obtained in Practical 
chemistry which are essential for industries, research institutions, and laboratories. While 
practical work is considered essential in chemistry teaching, it is also associated with several 
loads including the inability of to read and comprehend what are published in books using a 
foreign language. Furthermore, practical work requires more time and the presence of 
qualified and experienced teachers and technical assistants, more importantly, the language 
used in teaching practical work gives some students a hard time interpreting the practical 
keywords, on this basis the study is set to find the Effects of Hausa Chemistry Practical 
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Module on Achievement and Science Process Skills Among Secondary School Students in 
Minna, Niger State.  
 
Objectives of the study 
The objectives of the study are to:  
3. design a Hausa Chemistry Practical Module for integrating science process skills 
among secondary school students in Minna, Niger state.  
4. Find out the effect of the Hausa Chemistry Practical Module on Secondary School 
Students’ Achievement in Volumetric Analysis. 
5. Find out the effect of the Hausa Chemistry Practical Module on Secondary School 
Achievement in Volumetric Analysis based on Gender. 
 
Research Questions 
The following Research Questions were raised to guide the study: 
i. What are the strategies in the development of Hausa Chemistry Practical Module? 
ii. What is the effect of the Hausa Chemistry Practical Module on Secondary School 
Students’ Achievement in Volumetric Analysis and those taught with the demonstration 
method? 
iii. What is the effect of the Hausa Chemistry Practical Module on the mean achievement 
scores of Male and Female students taught Volumetric Analysis? 
 
Research Methodology 
This study utilized the design and development research approach to establish an empirical 
basis for the creation of Hausa Chemistry Practical Module, which is a self-instructional 
module. In particular, the researcher utilized the ADDIE (Analysis, Design, Development, 
Implement, Evaluate) Model in developing the Hausa Chemistry Practical Module in 
Volumetric Analysis, as shown in (Appendix A). while the study also utilized a quasi-
experimental design (pre-test post-test non-equivalent, non-randomized, control group). The 
reason for adopting a quasi-experimental design is that the researcher will use intact classes in 
the Implementing and Evaluating the Hausa Chemistry Practical Module. The quasi-
experimental design layout utilized is shown in Table 3.1  
 

Table 3.1 Research Design Illustration 
Groups  Pretest Treatment Posttest 
Experimental Group O1 X O2 
Control Group  O1 - O2 
Where: 
O1, O1 - Pretest Scores of experimental and control groups. 
O2, O2 - Posttest Scores of experimental and control groups. 
X1 – Treatment for the experimental group only 
 
Population of the Study  
The population of this study comprised of all the Senior Secondary II Students from all the 
government-owned Senior Secondary Schools in Minna the capital of Niger State. The total 
population was Twelve Thousand Four hundred and thirty-three (12433) (See Appendix K) 
students who were in SSII although the targeted population for the study were all Senior 
Secondary II Students who registered for Chemistry in 2023/2024 academic session. 
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Sample and Sampling Techniques 
For this study, a simple random sampling technique was applied to select the Four (4) schools 
and similarly the same sampling technique was applied in picking Senior Secondary School 
Students II (SSII) intact classes used for the research exercise. The students in each of the 
intact classes constituted the sample size (414) used for the study. The four (4) intact class 
selected for the study, two classes out the four were assigned as experimental and control 
groups randomly. The distribution of the sampling size of (414) for this study  
 
Research Instrument  
Three instruments were used for this study and were categorized as follow;  
1. Treatment Instrument (Hausa Chemistry Practical Module (HCPM)) 
2. Test Instrument (Chemistry Practical Achievement Test (CPAT)) 
3. Science Process Skills Rating Instrument (SPSRI) 
4. Evaluators’ Rating Form (ERF) 
 
Validation of Research Instruments 
In order to gather evidence that supported the adequacy of objectives, content, format and 
language, presentation, and usefulness of the Hausa Chemistry Practical Module to its 
intended users, expert judgments were sought by the researcher. In doing this, the first draft 
of the Hausa Chemistry Practical Module was printed and presented by the researcher to her 
supervisor and two experts on the development in Chemistry Department, COE Minna. Then, 
the researcher revised the module based on the comments and suggestions of the experts who 
were requested to read and evaluate the modules. The Chemistry Practical Achievement Test 
in English Language (CPATEL) and Science Process Skills Rating in English Language 
(SPSREL) were validated by Three (3) experts, one in the Chemistry Department, College of 
Education Minna, one Chemistry teacher from Maryam Babangida Girls Science College 
Minna, and one Chemistry Teacher from Himma International School Minna.  
 
Reliability of the Research Instruments 
A pilot test was conducted to determine the reliability of the test instrument which was 
conducted in a different Senior Secondary School that did not constitute the sample of the 
study. Forty (40) (20 Male and 20 Female) students were used to obtain the reliability of the 
Chemistry Practical Achievement Test in English Language (CPATEL) and Chemistry 
Practical Achievement Test in Hausa Language (CPATHL). A Test-Retest Method was used 
to administer the CPATEL and CPATHL i.e. the students were given the CPATEL and 
CPATHL multiple-choice items with four options A-D after one week, and the same test was 
re-administered to the same group of students. The results of the first test and the second were 
subjected to Pearson’s Product Moment Correlation Coefficient (PPMC) and its correlation 
coefficient indexes of 0.89 for the CPATEL, and 0.81 for the CPATHL, meaning the two 
instruments are reliable for the study. The SPSR obtained was subjected to the Cronbach 
Alpha and it yielded a correlation coefficient index of 0.82. 
 
Method of Data Collection 
The researcher visited the four (4) sampled schools two weeks before the experiment, to seek 
for official permission from the school Management. After the permission has been granted, 
the researcher was introduced to both teachers and students of the selected schools, a total of 
414 (241 Male and 173 Female) students were selected from the four (4) sampled schools. 
The technique adopted was the simple random sampling technique which was used to select 
the class in each of the schools (experimental and control) for the purpose of the study. 
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Afterwards, the researcher together with the research assistants made arrangements on how to 
use the (HCPM) on the experimental groups and use a normal practical class procedure on the 
control group.  
During the first and second (1st and 2nd) weeks of the study pre-test was administered to all 
the groups with the help of the research assistants before the treatment to determine the 
knowledge equivalence of both the experimental and control group. Thereafter, actual 
teaching for all the groups took place from the third to the fifth (3rd to 5th) week. Lessons on 
the content areas were therefore presented for three (3) weeks using double period of eighty 
minutes per week. From the 6th week, there was revision and administration of the Chemistry 
Practical Achievement Test (CPAT) to the two groups (experimental and control) as post-test. 
The entire period for data collection lasted for Six (6) weeks.  
 
Method of Data Analysis    
A descriptive statistic specifically percentages, means and standard deviations in analyzing 
the evaluation ratings of experts were used to answer the stated research questions stated for 
this study because the data obtained were discrete in nature and also z-test and Analysis of 
variance (ANOVA) was used to test all the hypotheses at 0.05 significant level and the 
statistical tool was chosen because the data obtained from pretest and posttest scores was of 
discrete numerical type. A computer software Statistical Package for Social Science (SPSS) 
version 23.0 was used for the analysis of data obtained for the study. 
 
Results And Discussion 
This Chapter presents the relevant data for answering the research questions and for testing 
the hypotheses. The descriptive statistics of mean and standard deviation were used to answer 
the research questions while the hypotheses were tested using z-test statistics.  
 
Validation of the Developed Instructional Module 
 

Table 1 Summary of the Evaluators’ Rating based the Aspect of the Instructional 
Module 

Aspect of the Instructional Module Mean (!�) SD Decision  
Objectives of the Module 3.69 1.157 Very Good 
Content of the Module 3.35 1.142 Good 
Format and Language of the Module 3.58 0.953 Very Good 
Presentation of the Module 3.23 1.137 Good 
Usefulness of the Module 3.58 1.255 Very Good 
Overall 3.47 1.123 Good 

 
In detail, all evaluators strongly agreed that the instructional module have objectives which 
are clearly stated in behavioral form, specific, measurable, and attainable. Also, they strongly 
agreed that the objectives are well-planned, formulated, organized, and relevant to the topics 
of each lesson of the module, and they take into account the needs of the students. Likewise, 
the evaluators’ responses showed that they strongly agreed that the content of each lesson is 
directly relevant to the defined objectives, and it is easy to understand. Furthermore, all 
evaluators strongly agreed that the topics of each lesson are fully discussed and supported by 
illustrative examples and practice tasks which are suited to the level of the students.  
Also, as shown in the table 1a, the variation in the form of standard deviation of the responses 
is very small. With regard to the format/layout of the module, the evaluators agreed that the 
format/layout is well-organized.   
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Likewise, the language used for the module is clear, concise, motivating, and easy to 
understand. Regarding the presentation of the instructional modules, the evaluators strongly 
agreed that the topics are presented in a logical and sequential order. They further agreed that 
the lessons of the modules are presented in a unique and original form. Lastly, looking at the 
evaluators’ responses on the usefulness of the module, the evaluators strongly agreed that the 
developed instructional module will motivate the students to study Volumetric Analysis. 
Furthermore, they strongly agreed that the module will help the students master the topics at 
their own pace. Also, they strongly believed that this module will allow the students to use 
their time more efficiently and can cater to their needs. 
 
Answering Research Questions 
What is the effect of the Hausa Chemistry Practical Module on Secondary School Students’ 
Achievement in Volumetric Analysis and those taught with the demonstration method? 
 

Table 2 Shows the descriptive statistics of mean and standard deviation of students’ 
scores of experimental and experimental at the pre-test and post-test. 

Groups N Pre-test Post-test Mean Difference 
  "  SD "  SD  
Experimental  192 5.03 1.989 13.70 3.281 8.67 
Control  222 5.09 2.005 10.33 2.938 5.24 
 
The data presented in Table 2 shows that the experimental group had a mean score of 5.03 
and standard deviation of 1.989 in the Pre-test and a mean score of 13.70 and standard 
deviation of 3.281 in the Post-test making a Pre-test and Post-test difference in the 
experimental group to be 8.67. The control group had a mean score of 5.09 and a standard 
deviation of 2.005 in the pre-test and a post-test mean score of 10.33 and a standard deviation 
of 2.938 with a pre-test post-test difference of 5.24 in the control group. With this result, the 
students in the experimental group performed better in the achievement test than the students 
in the control group. 
What is the effect of the Hausa Chemistry Practical Module on the mean achievement scores 
of Male and Female students taught Volumetric Analysis? 
 

Table 3 Means and Standard Deviation of Achievement Mean Score Male and Female 
Groups of Students Taught Volumetric Analysis Using HCPM 

Groups N Pre-test Post-test Mean Difference 
  "  SD "  SD  
Male 119 4.98 1.979 13.71 3.355 8.98 
Female 73 5.11 2.018 13.68 3.179 8.57 
 
Results in Table 3 show that male group had a mean score of 4.98 and standard deviation of 
1.979 in the pre-test and a mean score of 13.71 and a standard deviation of 3.355 in the post-
test making a pre-test and post-test score difference in the male group to be 8.98. On the other 
hand, the female group had a mean score of 5.11 and a standard deviation of 2.018 in the pre-
test and a mean score of 13.68 and a standard deviation of 3.179 in the post-test making a pre-
test and post-test difference of 8.57 The results show that there is a difference between the 
mean achievement scores of male and female students when taught Volumetric Analysis 
Using HCPM in favour of the male students. 
  



 

 

 

 

 

ANKARA INTERNATIONAL CONGRESS ON SCIENTIFIC RESEARCH-XI 
January 10-12, 2025 / Ankara, Türkiye 

WEB: www.ankarakongresi.org 
E-MAIL: bilgi@ankarakongresi.org 

 

366 

Conclusion 
The study investigated the effects of development and validation of Hausa chemistry practical 
module for integrating science process skills among secondary school students in Minna, 
Niger state. Seven objectives and correspondent research questions as well as four research 
hypotheses were formulated and have guided the study. The study used Chemistry Practical 
Achievement Test in English Language (CPATEL, Chemistry Practical Achievement Test in 
Hausa Language (CPATHL, Science Process Skills Rating (SPSR) as test instruments. On 
the other hand, it used Hausa and English versions Volumetric Analysis Modules as the 
treatment modules. The participants were assigned in to Hausa group and English group and a 
control group was also established. Students were taught and tested and data collected were 
analyzed using descriptive statistics and inferential statistic (mean, standard deviation, Z-test). 
The result established better achievement, and higher science process skills among the Hausa 
version taught group. 
It was therefore concluded that: 
1. Hausa volumetric module is an effective medium of instruction in chemistry as it 
enhances students’ achievement in chemistry.  
2. Hausa volumetric module is a gender friendly module that can be used in secondary 
school chemistry practical class learning. 
 
Recommendations  
Align with the Recommendation of Federal University of Technology, Minna and 
Department of Science Education to conducted research marketable areas and in award 
winning researches, the researcher recommends the following for future studies:  
1. the developed instructional modules can be used to complement the teaching of 
Volumetric Analysis in the class 
2. the federal government of Nigeria should encourage the use of mother tongue in the 
teaching and learning of chemistry and other science subjects in secondary schools as 
practiced by some countries. 
 
Contribution to Knowledge  
The study was able to make the following contributions: 
1. It was able to construct Hausa and English versions of Volumetric Analysis modules 
which are very limited across the country and first of its type in the area of the study. Thus, it 
contributed vehemently in the literature of chemistry education 
2. The study was able to assess science process skills among the students in the state. 
Assessment of science process skills contributed to the literature on the subject matter and has 
become a major source of information concerning the students’ level of possessing these 
skills in the area of the study  
 
Suggestion for further studies 
Based on the findings of this study, the following studies are suggested for further research;  
1. Development and Validation of Hausa Chemistry Practical module for integrating 
science process skills should be replicated in another geographical area of Niger State 
specifically zone (c) in order to test the efficacy of the results obtained on this study. 
2. There is a need of further research studies in other science subjects such as Biology, of 
Physics, Mathematics, Computer science, and so on. Also, other latent variables such as 
attitude, motivation, self-concept background status of the student, level of intelligence 
should be investigated.  
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ABSTRACT 
The level of development of the feeling of love for the Motherland among citizens of any 
country has a great influence on the development of all spheres of a state, which necessitates 
the formation of this quality in the younger generation. The modern social world reveals new 
facets of the implementation of this process in education, since “patriotic feelings are laid 
down “in the process of life and existence of a person located in a specific socio-cultural 
environment.” Today, education should be focused on raising a citizen and a patriot, which is 
one of the objectives of education. Solving the problem of patriotic education of students, a 
modern institution of higher education focuses its efforts on developing in teens a value-based 
attitude to the phenomena of social life, love for the Motherland and their small homeland. 
The concept of “patriotism” includes love for the Motherland, the land where a person was 
born and raised. Patriotism is a synthesis of spiritual, moral, civil and worldview qualities of a 
person, which are manifested in love for the Motherland, for one’s home, in the desire and 
ability to preserve and enhance the best traditions, values of one’s people, one’s national 
culture, one’s land. Feelings of love for the Motherland and patriotism are of great 
importance in the spiritual and moral development of the individual. Thus, the feeling of 
patriotism acts as an integral quality of personality, including a person’s feeling of love for 
his native places, pride in his people, a sense of inextricability with the outside world, the 
desire to preserve and increase the wealth of his homeland, preserve and increase national and 
universal cultural values. 
Keywords: patriotism, patriotic education, spiritual and moral development, homeland. 


