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Abstract 

The purpose of this study was to investigate the effect of chemistry 

practicals's on student's performance   in   chemistry in Damaturu  

secondary schools.   The main objectives of the study were to establish of 

any significant difference in academic achievement in chemistry between 

students exposed to chemistry practicals's and those not so exposed. This 

was against the backdrop of the need to find out the appropriate role played 

and the reality of what is actually achieved by chemistry practicals 

especially with continued decline in academic performance  in secondary 

school chemistry. The specific objectives of the study were to: evaluate the 

effect of the nature of chemistry practicals, examine the effect of quality 

chemistry and effect of frequency of chemistry practicals on students' 

performance in secondary school chemistry. The research design used for 

the study as a survey. The population consists of students in Yobe Islamic 

Centre and Nana Aisha College of Islamic theology secondary schools in 

Damaturu, Yobe state Nigeria with an estimate of 590 students. The sample 

comprised teachers and 95 students, drawn using simple random sampling 

technique to select the schools and students used for the study. Modified 

questionnaire on effect of chemistry practicals  on students' performance 

which was self-designed and was  used as instrument to collect the data for 
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the study. The data was analyzed using percentage counts. The result 

shared that the use of chemistry practicals in teaching and learning of 

chemistry at secondary school level, improved performance in the subject. 

There were differences between the percentage score. That is, students' 

exposed to chemistry practicals have higher percentage than those not 

exposed. On the effect of nature and quality of chemistry practicals the 

result shared that a strong relationship existed between performance in 

chemistry, nature, quality and frequency. It was further found that a 

majority of students (83.0% and 85.0%) respectively agreed that the use of 

chemistry practicals make learning to be enjoyable to students and increase 

their understanding of concepts.   The study recommended that students' be 

given an opportunity to engage in "deep learning" during chemistry 

practicals and that due consideration should be paid to improving school 

conditions and teacher's capacity, for   effective   implementation   of 

chemistry   curriculum.   The   researcher further recommends   that   

information   and  communication   technology   (ICT)   should  be integrated 

in teaching and learning of chemistry, especially in chemistry practicals 

since the computer and it's internet access have a lot of potential of 

improving chemistry performance. 

 

Keywords:  Performance, Practicals, Secondary   school. 

 

 

Introduction 
Chemistry is the branch of science that 

deals with the study of the 

composition and properties of matter, 

changes in matter, the laws and the 

principles that govern these changes. 

(Ebbing, 1996). It is an important part 

of what is called science and an active 

and continually growing science that 

has vital importance to our world in 

both the realm of nature and realm of 

society (Anaso, 2010). Chemistry is 

characterized as the most utilitarian of 

all the experimental sciences. For 

example, in Nigeria, a good secondary 

school education pass grade in 

chemistry is a prerequisite for joining 

medical and agricultural professional 

courses. Poor performance in the 

subject means fewer students are able 

to join such professions, therefore lack 
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of enough professionals leading to low 

health care provision and food 

insecurity in the country. 

Since chemistry is the science that has 

the most direct and dramatic impact 

on our lives, and the science that 

shapes the world we will live in 

tomorrow, the performance of 

students in the subject is a major 

concern to any developing country 

(Khan, Hussain, Ali, Majoka and 

Ramzan, 2011). The uniqueness of 

chemistry and the central role that it stands to play in the development of any 

nation when considered, are however, not evident in the performance of 

students. The students' performance in chemistry in Nigeria has been poor and 

unimpressive (Anaso, 2010). 2 

In their study, Edomwonyi-Out &Avaa (2011) made an attempt to ascertain the 

remote causes for the poor performances reported in Nigeria in chemistry at the 

secondary level of 2 education. Teacher variables, student variables and 

environment-related variables were investigated and the findings showed that 

these all contribute greatly to the poor performances of students in science 

subjects and chemistry in particular. The performance in chemistry in the 

national examinations by many candidates has been a subject of debate since 

the inception of 6-3-3-4 system of education in Nigeria. 

Over the years, many have argued that science cannot be meaningful to students 

without worthwhile practicals experiences or practicals in the school laboratory 

(Hofstein and MamlokNaaman, 2007). Typically, the term practicals means 

experiences in school settings where students interact with materials to observe 

and understand the natural world. Practicals are designed and conducted to 

engage students individually or in small groups, a method referred to as class 

experiment or in large-group demonstration settings, which is known as teacher 

demonstration method. 

Since chemistry is a practicals science, teaching and learning of chemistry 

should involve chemistry practicals. Chemistry practicals are an essential part 

of effective science education and science educators have suggested that there 

are rich benefits in learning from using laboratory activities (Millar, 

2009).Although the importance of chemistry practicals in school science is 

widely accepted, it is also important that the nature of chemistry practicals be 

supportive to learning (Dillon, 2008). 

According to Abimbola's (1994) research findings, a verbal, non-practicals 

approach might be best for some teachers and students. Some students may find 

practicals activity a sheer waste of their time. These concerns have led to calls 
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for more ,,authentic" practicals experiences, or to re-think, re-evaluate, and 

perhaps reduce, the amount of chemistry practicals, to leave more room for 

other learning activities. Abrahams and Millar (2008) maintain that it is time 

for a reappraisal of the nature, quality, quantity and role of chemistry practicals 

in the teaching and learning of chemistry. Similarly, Abimbola (1994) reports 

that review of research in this area concluded that science education researchers 

failed to provide conclusive evidence to support the view that using the 

laboratory method of teaching science is superior to other methods, at least, as 

measured by paper and pencil achievement tests. 

Knowledge of how teaching methods affect students" learning may help 

educators to select methods that improve the teaching and learning quality and 

effectiveness. An appraisal of the role of chemistry practicals as an approach or 

method in the learning and teaching of chemistry is necessary. This can be done 

by conducting related classroom-based relevant research on central issues like 

the effectiveness of the method, which can shape and improve chemistry 

learning consequently improving performance. Hence, the study intended to 

find out the effects of chemistry practicals on learners" performance in 

chemistry in Damaturu secondary schools. 

 

Statement of the problem 

Chemistry has a crucial role in the rapid developments in science and 

technology. The school science curriculum in most countries has a distinct 

purpose of supplying new recruits to jobs requiring more detailed scientific 

knowledge and expertise then, learning of school chemistry, a science, provides 

the foundation for more advanced study leading to such jobs. Poor performance 

of students in chemistry is a major concern to teachers, policy makers and 

curriculum developers. Although chemistry teaching and learning essentially 

involves chemistry practicals and has a long tradition of student experimental 

work in schools, questions have been raised about the appropriate role and the 

reality of what is actually achieved by the chemistry practicals especially with 

continued decline in performance in the subject. Despite the widespread use of 

chemistry practicals as a teaching and learning strategy in school chemistry, and 

the view that increasing its amount would improve chemistry learning, some 

science educators have raised questions about its effectiveness. Although 

chemistry practicals often occupy a massive share of curriculum time and 
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resources, doubts have been raised about their effectiveness or their real 

educational value, as students continue to perform poorly in the subject. 

Therefore, this study sought to find out the effect of chemistry practicals on 

students" performance in chemistry in Damaturu secondary schools in a bid to 

improve the academic achievement in the subject. Here are some reasons that 

prompted the research. 

1. Lack of good performance of students in chemistry within senior 

secondary school students. 

2. Effect and quality of Chemistry practicals on students' performance 

within senior secondary schools. 

3. Lack  of enough  facilities  and  equipment  in the  laboratory  in  

senior secondary schools. 

4. Insufficient time allocated for chemistry practicals on the time table. 

 

Objectives of the study 

The broad purpose of this study is to investigate the effect of chemistry 

practicals on performance in chemistry among secondary school students; in 

particular the research aimed at accomplishing the following: - 

1. To establish weather students learning chemistry using chemistry 

practicals perform better than those learning without. 

2. To find out the effect of nature of chemistry practicals  on students' 

performance in secondary school chemistry. 

3. To examine the effect of quality of chemistry practicals on students" 

performance in secondary school chemistry. 

 

Research question 

For the purpose of this study, the following research questions are formulated:- 

1. Are there differences between students learning Chemistry using 

chemistry practicals and those learning without? 

2. What are the effects of nature of chemistry practicals on performance 

of the students? 

3. What are the effects of quality of chemistry practicals on student’s 

performance in secondary school chemistry? 

 

Significance of the study 
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The study attempted to provide evidence on the effects of chemistry practicals 

on learner's performance in chemistry in Damaturu secondary schools. By so 

doing the findings of the study has added to the existing body of knowledge 

about the role and effect of chemistry practicals in the teaching and learning of 

chemistry. Using this knowledge, the teachers of chemistry, science teacher 

trainers and science educators may be able to maximize the benefits of using 

the chemistry practicals as a teaching and learning strategy. The findings may 

give necessary feedback to tutors in science teachers training colleges, which 

will probably improve on the training of chemistry teachers. This may in turn 

boost the teaching of chemistry at the secondary school level, which may lead 

to higher performance at SSCE. The study may also find/ bring out suggestions 

and ways of inspiring and teaching chemistry students. There were some 

constraints that could have influenced the result of the study. First, there was 

limited control on the teacher's attitude toward chemistry practicals which may 

have   influenced   the   outcome of the   students' performance   in the 

examination. Similarly, there was limited control on the size of classes in these 

schools. The number of students in a class may affect the quality of the 

chemistry practicals which might influence the outcome of the students-

Performance in the examination. Some schools were not willing to participate 

in the study as control groups where teaching and learning of chemistry was to 

take place without practicals. 

 

Scope of the study 

The study will focus on the effect of chemistry practicals on students' 

performance in chemistry in senior secondary schools in Damaturu, Yobe state 

and are sampled two (2) senior secondary schools. Nana Aisha college of 

Islamic Theology and Yobe Islamic centre. 

 

LITERATURE REVIEW 

Secondary school chemistry institution. 

Instruction in chemistry is done through practicals and theory work. Typically,  

the term practicals mean experiences in  school  settings where students interact 

with materials to observe and understand the natural world.  The practicals are 

mainly done as student experiments in the laboratory and as teacher 

demonstrations either in laboratories or in classrooms, while the theory is often 
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done in the classroom (Twoli, 2006). Wellington (1998), describes chemistry 

practicals as teacher demonstrations or as class experiments where all learners 

are on similar tasks, working in small groups or a circus of experiments with 

small groups of learners engaged in different activities, rotating in a carousel. 

In secondary schools, laboratory activities are designed and conducted to 

engage students individually, or in small groups (student experiments) and in 

large-group demonstration settings (teacher demonstrations) (Hofstein and 

jVlamlok-Naaman, 2007). 

Practicals are a very prominent feature of school science in many countries and 

a high proportion of lesson time is given to them. Science practicals are very 

much a characteristic of the school science curriculum. They have been part of 

school science curriculum for over a century, and their place in a chemistry 

lesson has often gone unquestioned (Bennet, 2003). For example, the West 

African Examinations Council (WAEC) syllabus had over the years 

recommended that the teaching of all science subjects listed in the syllabus 

should be practicals based, and after several decades of emphasizing the 

assumed importance of practicals in science teaching and learning. 

Like other sciences, chemistry teaching and learning is supported by laboratory 

experiments (practicals sessions) (Reid & Shah, 2007). Chemistry practicals 

classes (experiments) are believed to help students in understanding theories 

and chemical principles which are difficult or abstract (Lagowski, 2002). 

Moreover, practicals offer several opportunities to students such as: handling of 

chemicals safely and with confidence, acquiring hands-on experience in using 

instruments and apparatus, developing scientific thinking and enthusiasm to 

chemistry, developing basic manipulative and problem solving skills, 

developing investigative skills, identifying chemical hazards and learning to 

assess and control risks associated with 11 chemicals (Lagowski, 2002; 

Pickering, 1987; Carnduff and Reid, 2003; Ravishankar and Ladage, (2009). 

Teaching and learning of chemistry can also he supported and improved through 

use of information and communication technology (ICT).  ICT is considered as 

a versatile source of scientific data, theoretical information and offers a viable 

means to support authentic learning in chemistry (Awad, 2014 Prior to Internet 

being available, the only learning material were textbook-. chemistry laboratory 

facilities and equipment, and the onl> authority figure were teachers. However, 

(Awad, 2014) reports that there are so many learniti materials such as html 
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documents, e-books and electronic encyclopedias in tru Internet and also many 

ways to get in touch with authority figures such a scientists and other school 

teachers. All what a student may want to know can be obtained through 

searching the Internet. 

One of the ICT opportunities in teaching and learning chemistry is to help 

students to visualize the spatial three-dimensional (3D) elemental and molecular 

structures, and allows collaborative interactions between teachers and students, 

and among students themselves (Awad, 2014). They promote contextualized 

understanding of scientific phenomena in real world. In his research, Kearru" 

(2004) used computer-mediated video clips to show difficult, expensive in 

consuming or dangerous demonstrations of real projectile motions.  The 

physical settings depicted in the video clips provided interesting and relevant 

contexts for students. 

 

Chemistry practicals and performance in school chemistry. 

Chemistry practicals have been and are being used in chemistry teaching to 

support theoretical chemistry instruction. The success of any given chemistry 

practicals task depends on 12 the intended learning objectives of that task. 

Learning objectives of chemistry practicals tasks can divided into two 

categories, for example, categories A and B. In category A, the practicals should 

be to enable the learners to: (i) identify objects (ii) learn a fact(s) (iii) identify. 

In Category B, the practicals tasks should be to enable learners to: (i) learn a 

concept (ii) learn a relationship and (iii) learn a theory/model (Millar, 2004). 

The science educators' on chemistry practicals are on tasks with objectives in 

category (B) and not those in (A). Millar (2004) describes the tasks with 

objectives in category (A) as being effective as many other forms of instruction. 

The observable aspects of practicals tasks are often many months or even years 

later if the event is a striking one. For example, seeing a piece of sodium put 

into water or the pop sound of burning hydrogen gas. 

The role of chemistry practicals is to help students make links between two 

"domains" of knowledge: the domain of objects and observable properties and 

events on the one hand, and the domain of ideas on the other (Millar, 2004). 

The learning objectives of category (B) above are strongly involved in 

chemistry practicals than those in category (A). Students are unlikely grasp a 

new scientific concept or understand a theory or model (category B objectives) 
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as of any single chemistry practicals task, however well designed. Students 

acquire deeper and extended understanding of an abstract idea or set of ideas in 

a gradual process, hence the need for frequent and varied practicals activities. 

The above role of chemistry practicals in helping students make links between 

the two "domains" of knowledge: the domain of objects and observable 

properties and events on the one, and the domain of ideas on the other are 

nowadays being met by using ICT in teaching and learning of chemistry. 

According to Awad (2014), there is an obvious growth in the importance of 

information and communication technology (ICT) in science education. ICT is 

being used as a tool for designing new learning environments, integrating 

virtual models and creating learning (e-learning). Awad (2014) also points out 

that, the e-learning being used in teaching and learning chemistry, includes 

informative material in electronic forms such as: www-pages, e-mails and 

discussion forums enhances the teaching and learning of chemistry. 

The effect of practicals in learning of chemistry in schools may be influenced 

by several. Factors such as nature, quality, and frequency of chemistry 

practicals, facilities and available and gender of the learners among others are 

leading influences on the learning of chemistry. They have crucial roles in 

determining different attitudes and styles of students and consequently different 

educational impacts on different (Nieswandt&McEneaney, 2009). This affects 

how chemistry instruction takes place schools and indeed the students' 

performance in the chemistry examination. 

 

Nature of school Chemistry practicals 

To date, many studies have been conducted on the importance of laboratory 

work while teaching science. Currently, science educators and teachers agree 

that laboratory work is indispensable to the understanding of science (Cardak et 

al, 2007; Ottander&Grelsson, 2006; Tan, 2008). The role of laboratory work in 

science education has been detailed by some (Lazarowitz&Tamir, 1994; 

Lunetta, 1998). The main purpose of laboratory work in education is to provide 

students with conceptual and theoretical knowledge to help them scientific 

concepts, and through scientific methods, to understand the nature of science. 

Laboratory work also gives the students the opportunity to experience science 

by using scientific 14 research procedures. In order to achieve meaningful 

learning, scientific theories and their application methods should be 
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experienced by students. Moreover, laboratory work should encourage the 

development of analytical and critical thinking skills and encourage interest in 

science (Ottander&Grelsson, 2006). Teaching and learning of science has over 

the years tried to mimic what "real" scientists do. The processes of science, the 

scientific method, the inquiry process, the content of science and the habits of 

scientists are all re-contextualized in the science curriculum for schools in many 

parts of the world (Ling &Towndrow, 2010). In mimicking the real scientist, 

the rationale for using chemistry practicals as a form of instruction is sometimes 

forgotten.  

Traditional laboratory classes normally involve students carrying out teacher-

structured laboratory exercises or/and experiments, where each step of a 

procedure is vigilantly prescribed and students are expected to follow and 

adhere to the procedures precisely. This kind of laboratory activity is frequently 

known as a "recipe lab" (Domin, 1999), in which little student involvement with 

the content is required.  There are two extreme thoughts regarding the 

importance of Chemistry laboratory experiments/practicals (Achor, Kurumeh& 

Orokpo, (2012). The first one is that in traditional approaches, little opportunity 

is given to student initiatives or circumstance.  In this approach,  all  the 

laboratory procedures are carefully listed in the provided manual, and 

frequently the student is simply asked to fill in a well-planned report template. 

At the end of a laboratory session, students have no real opportunity of 

understanding or learning the process of doing Chemistry. The second one is 

that a student is given an opportunity to engage in deep learning (Gunstone& 

Champagne, 1990). This would provide a student an opportunity in identifying 

the main objectives of the work and in planning and executing it, of identifying 

the conceptual and practicals difficulties encountered, recording and discussing 

the results   and   observations   and   of   suggesting   practicals   alterations   

and improvements (Teixeira-Dias, Pedrosa de Jesus, Neri de Souza &  Watts, 

2005).   

Chemistry practicals should be conducted in such a way that they interact with 

ideas, as much as the phenomena themselves. It is necessary for teaching to 

focus upon scientific ways of talking and thinking about phenomena, rather than 

the phenomena themselves (Leach & Scott, 2003). Teachers can employ a wide 

variety of teaching strategies to engage students" minds in learning. 
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Reports emphasize that teaching science with the help of chemistry practicals 

makes chemistry to be more enjoyable and stimulating to students than teaching 

the same subject matter only through lecture (Hofstein, 2004). Students have a 

lot to benefit from chemistry practicals which may include increasing students" 

interest and abilities in the subject as well as their achievement in chemistry 

(Pavesic, 2008). 

 

Quality of school Chemistry practicals. 

The quality of chemistry practicals varies considerably around the world 

(Lunetta, Hofstein& Clough, 2007). Most curricula specify that practicals and 

investigative activities must be carried out by students. However, there is a gap 

between policy and practice, between what is written in curriculum documents, 

what teachers say they do, and what students actually experience. Hodson 

(2001) found that the lesson objectives stated by teachers frequently failed to be 

addressed during actual lessons despite curriculum reforms  aimed at improving 

the quality of chemistry practicals, students spend too much time following 

recipes and, consequently, practicing lower level skills (Dillon, 2008). 

Similarly, where students only carry out instructions from worksheets to 

complete a practicals activity, they are limited in the ways they can contribute. 

As a result, students fail to perceive the conceptual and procedural 

understandings that were the teachers" intended goals for the laboratory 

activities (Lunetta et al., 2007). This is a case of underutilization of the 

opportunities provided by practicals activities. If teachers do not select 

appropriate chemistry practicals, this may end up in laboratory work of doubtful 

quality. Such an approach is demotivating for students and a poor use of 

teaching and learning resources and which may end up contributing to poor 

performance in the subject. 

 

Availability of facilities and equipment in chemistry learning. 

The place of experimental work in laboratories has always assumed a high 

profile at all levels of chemical education (Reid & Shah, 2007). Laboratory 

classes are an ideal place to integrate the active learning approach. Science 

laboratories have long played a unique role in science education, providing an 

opportunity for inquiry-based investigative learning (Hofstein&Lunetta, 2004). 

These classes provide an opportunity for hands-on experiences designed to help 



56  africascholarpublications@gmail.com                                                                               

 2019 

 
 

students further understand concepts learned in the classroom (Reid & Shah, 

2007). The modern laboratory provides students opportunities to learn specific 

procedures and instrumentation and to develop skills such as problem-solving 

and communication (Carnduff& Reid, 2003). 

In secondary schools where the provision of science laboratories is less than 

satisfactory, the teaching and learning of chemistry is hindered in a number of 

ways: (i) when classes are not taught in these specialized rooms, the 

opportunities to investigate and engage in chemistry practicals are reduced, and 

hence the effectiveness of teaching, and (ii) timetabling difficulties make the 

nature- and frequency of chemistry practicals and learning more difficult to 

manage. 

There is a clear need for the standards of accommodation to be improved and 

improvement of laboratory stock. If the nature and quality of chemistry 

practicals are to improve, then there is a continuing need for the upgrading and 

refurbishment of laboratories, and for new laboratories to be built in schools 

(Ofsted, 2005). Some barriers to effective chemistry practicals associated with 

facilities include: too many students in practicals classes and the associated 

behavioral   problems;    insufficient   funding   being   devolved   to   science 

departments; under resourced and old fashioned 18 laboratories in schools. 

These barriers impact heavily on the nature, quality and frequency of chemistry 

practicals. 

 

Theoretical Framework. 

The study was guided by the constructivist leaning theory as postulated by John 

Dewey who noted that humans generate knowledge and meaning from their 

experiences (Dewey, 1938 & Bruner, 1960). The theory describes learning as 

an active, internal process of constructing new understanding. It says that people 

construct their own understanding and knowledge of the world, through 

experiencing things and reflecting on those experiences. The learner must play 

an active role in taking on new knowledge (Millar, 2004). He or she has to make 

sense of the experiences and discourse of the chemistry class and use it to 

construct meaning. This is the constructivist view of learning. 

The constructivist model suggests that learners construct their ideas and 

understanding on the basis of series of personal experiences. Learning science 

at school level is not discovery or construction of ideas that are new and 
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unknown to learners rather it is making what others already know your own 

(Millar, 2004).   Experiences   given  during  chemistry  practicals   can  provide   

such opportunities for chemistry students. For example, Barton (2004) suggests 

that, after an illustrative chemistry practicals, students are offered explanations, 

models and analogies form the teacher to help them in their efforts to construct 

their own understanding of what they have experienced. The primary criterion 

which a practicals activity should satisfy is that of being an effective means of 

communicating the ideas it is intended to convey. This study is asking how this 

happens in school chemistry practicals and how effectively this a*   -cur - • 

forms of communication (verbal, pictorial, sxmbolic) that teach*;. might 

According to Hofstein and Lunetta (2003), a constnictivtst mode! currently 

serves as a theoretical organizer for many 20science educators who are trying 

to understand cognition in science.  

Constructivism   transforms   the   student   from   a   passive   recipient   *>' 

information to an active   participant in the learning process. Research indicate 

that student achievement and motivation for the study of science improve, 

dramatically  if students  are  active participants  in  constructing  their  own 

knowledge and in learning to use that knowledge to analyze scientific proctisst 

(Khan, Hussain, All, Majoka & Ramzan, 2011). Meaningful learning in the 

laboratory would occur if students were given sufficient time and opportunities 

for interaction and reflection. Also, Tobin (1990) and Ikeobi (2004), report that 

meaningful learning is possible from a given laboratory experiments if the 

students are given ample opportunities to operate equipments and materials that 

help them to construct their knowledge of phenomena and related scientific 

concepts. The construction of deep scientific knowledge results from actively 

practicing science in structured learning environments, that is, where the nature 

and quality of laboratory activities are taken into consideration, Secondary 

schools in Kenya are categorized into boys", girls" and mixed schools.  I his 

categorization implies differing social and cultural learning environment 

individual learners "interactions with their peers is important to each learner" 1 

active construction21 process. 

 

Conceptual Framework. 

A conceptual framework is a written or visual presentation that explains either 

graphically, or in narrative form, the main things to be studied, such as, the key 
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factors, concepts or variables and the presumed relationship among them. 

According to Mutai (2000), a conceptual framework is a hypothesis model 

identifying various variables and the relationship among them. The study was 

based on the assumption that chemistry practicals influence learners" 

performance in chemistry. Various aspects of chemistry practicals such as, 

nature; quality; amount of chemistry practicals and also the gender of students 

influence how chemistry practicals affect students' performance in chemistry. 

These aspects of the independent variable (chemistry practicals) are 

interconnected to show how they influence the dependent variable (students" 

performance in chemistry) which constitutes the conceptual framework of the 

study. 

Chemistry practicals are an approach that is used in the teaching and learning 

of chemistry. The effectiveness of chemistry practicals as an approach of 

learning chemistry can be shown by devising chemistry practicals, showing 

their various aspects and their influences on learning of chemistry at different 

stages, and then evaluating the students to determine their performance in H 

subject as Figure 2.1  shows. Nature of chemistry practicals which implied 

whether the lesson is a class experiment or a demonstration indicates what the 

students   actually   do   in  that   lesson.   Do   they   participate   by doing the 

experiment/s or do they just observe it being done? 

The resources available in the school will affect the quality of chemistry 

practicals in that they determine the frequency and the amount of chemistry 

practicals done and the nature of these practicals. The available resources will 

also determine the number of groups and their sizes into which students will be 

divided into. The quality of the chemistry practicals can also be affected by the 

number students in a class, if too many, the apparatus and reagents may not be 

enough for all students or the constituted groups would be too large for effective 

participation in the practicals activity. 23 

 

Summary of the literature reviewed. 

The literature review highlights the need to investigate the effect of chemistry 

practicals on performance in chemistry in order to establish the effectiveness of 

chemistry practicals as a 23teaching and learning strategy in secondary school 

chemistry. Practicals are the characteristic features of science teaching at all 

levels of education (Adane& Adams, 2011). However, Abrahams and Millar 
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(2008), report that, questions have been raised by some science educators about 

the effectiveness of chemistry practicals on teaching and learning strategy. This 

brought out a need for a study to find out the effectiveness of chemistry 

practicals and to establish whether the use of chemistry practicals as a teaching 

learning strategy had an effect on performance of chemistry at secondary school 

level. 

This chapter has included literature review on: Secondary school chemistry 

instruction, performance in secondary school chemistry, chemistry practicals 

and performance in school chemistry, nature of school chemistry practicals, 

quality of school chemistry practicals, frequency of school chemistry practicals, 

availability of facilities and equipment for chemistry learning. Dillon (2008) 

points out that there have been concerns about practicals work in schools 

science where the range of investigations are cited as narrow and dominated by 

the perceived demands of assessment at the end of the four year course. He also 

pointed out that the concerns were echoed by sections of the science 

community, industry and business, and teachers themselves who argued that 

schools in general are not doing enough practicals work, both in and out of the 

classroom, and that its quality was uneven. Lerman (2014), points out that many 

students tend to shy away from chemistry and so to attract students to chemistry, 

creative methods for teaching and learning should be developed for all levels, 

from primary school to university. All these concerns indicate a need to find out 

the role and effect of practicals in science learning. Abrahams and Millar (2008) 

point out that many within the science education community and beyond 

chemistry practicals carried out by students as an essential feature of chemistry. 

Hofstein (2004) reports that, teaching science with the help of practicals makes 

it more enjoyable and stimulating to students than when teaching the same 

subject matter only through lecture. Students have a tot benefits from chemistry 

practicals which may include increasing Muucma interest and abilities in the 

subject as well as their achievement. 

Report by Hofstein (2004) shows that, research has  failed to show a simplistic 

relationship     between experiences provided to students laboratory and learning 

science. Likewise, Barton (2004) reports that, lirernfure on practicals in school 

science, indicates that there is no clear consensus about the relative merits of 

these science practicals and why we devote so much of our time and limited 

resources to it. Abimbola (1994) shows that reviews of research carried out in 
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this area conclude that science education researchers have failed to provide 

conclusive evidence to support the view that using practicals, as a method of 

teaching science is superior to other methods, at least, as measured by paper and 

pencil achievement tests. 

Millar (2004) states that, the role of chemistry practicals is to help students make 

links between two domains" of knowledge: the domain of objects and 

observable properties and events on the one hand, and the domain of ideas on 

the other. This same role is nowadays being 25met by using ICT in teaching 

and learning chemistry. According to A wad (2014), there is an obvious growth 

in the importance of information and communication technology (ICT) science 

education. ICT is a tool for designing new learning environments, integrating 

virtual models and creating learning communities (e-leaming). The e-learning 

being used in teaching and learning chemistry, including informative material 

in electronic forms such as: www-pages, e-mails and discussion forums enhance 

teaching and learning of chemistry. 

The literature review shows that the study was guided by the construct! v 1st 

leaning theory as postulated by John Dewey who noted that humans generate 

knowledge and meaning from their experiences (Dewey, 1938 & Brunei-. 

l*)ft(»). The constructivist model suggests that learners construct their ideas and 

understanding on the basis of series of personal experiences (Barton, 2004), 

Personal experiences given during chemistry practicals can provide such 

opportunities for chemistry students. According to Miha (2006), constructivism 

provides a perspective on teaching and learning science in classrooms, with a 

view to improving the effectiveness of science teaching in enhancing students' 

learning. Also, as stated by Tobin (1990) and Ikeobi (2004), meaningful 

learning is possible from given laboratory experiments if the students are gives 

ample opportunities to operate equipment and materials that help them to 

construct their knowledge of phenomena and related scientific concepts and 

improve performance in the subject. Is this the case in all schools in all 

countries? 

 

METHODOLOGY  

Research Design 

Research design as defined by Kerlinger (1995) is the plan and structure of 

investigation so conceived as to obtain answer to research questions. 
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Descriptive research is employed in this research because it described 

characteristics of a population or phenomenon being studied, even though 

describe what cause a situation and also cannot be used as the basis of a causal 

relationship were one variable affects another. The survey design will be 

followed, employing the quantitative approach in conducting this research. Ary 

et Al, (2002) define the survey as a "research technique in which data are 

gathered by asking questions of a group of individuals called respondents ". 

Another justification for the choice of this design was made clear by passer et 

al., (2003) who observed that survey are an efficient method for collecting large 

amount of information about people's opinions and lifestyles. This kind of 

research design was best suited to collect the data since it gave the researcher a 

chance to collect primary data from the students. In this regard the researcher 

will be able to interact with the student in the schools which will make it 

possible to understand the dynamic factors of the research by having a firsthand 

experience of the problems at state. One advantage of the survey research design 

is that the researcher will have a chance of experiencing the culture of the school 

in practice rather than getting it from the secondary sources. 

 

Population and Sample of the Study 

The population of the study consists of senior secondary school teachers and 

students in Yobe State. However, a total of 2 secondary were selected to form 

this research. The sample comprised of teachers and senior secondary school 

three (ss3), two (ssl) students in each arm of the school with total estimated 

population of 590 students. The sample is 5 teachers and 95 senior secondary 

students drawn using random sampling technique. 

 

Instrument for Data Collection 

The instrument adapted for data collection was structured questionnaire type 

where respondents was limited or restricted to the alternative give by the 

questions and was self designed. The questionnaire was checked by an expert 

and made some comments. Two sets of questionnaire were used in the study: 

questionnaire for chemistry teachers and questionnaire for students. The 

questionnaire was used to solicit information on the teaching and learning 

experiences during secondary school chemistry lessons involving chemistry 

practicals (s). They were structured to capture information required in helping 
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to elucidate the relationship between chemistry practicals and performance in 

secondary school chemistry. Students and teacher knew several areas that affect 

the use of chemistry practicals in the study of chemistry.  The reason for using 

questionnaire is that it provides a way of collecting data from the respondents. 

Procedure for data collection 

The researcher collected an introductory letter from the Department of 

Education Yobe State University and made personal contacts with school 

principals and vice principals to be allowed to administer questionnaire in their 

schools. The questionnaire for the teachers was administered before the 

questionnaire for the students. After that, the researcher visited the sampled 

classes and administered the questionnaire with the help of class teachers. 

Normal classroom sitting arrangements was maintained. The researcher 

explained to each of the statements or the questionnaire to the respondents with 

the agreements students started at the same time and ended at the same time. 

They were given enough time to complete and provide answers to the items in 

the questionnaire. The researcher there after retrieved all questionnaires from 

the students. 

 

Method of Data Analysis 

After The collection of data, the researcher used charts, figures or tables to 

present the information, percentage score was used to obtain the questions on 

effect of chemistry practicals on student's performance in chemistry. 

The formula for percentage score is 

Percentage = Score obtained     x 100  

                     Maximum mark 

 

DATA ANALYSIS AND DISCUSSION OF FINDINGS 

Chemistry practicals and students performance in chemistry: 

The first objectives were to establish whether student learning chemistry using 

practicals perform better than those learning without. To achieve this objective, 

the study sought details on the rate of understanding, performance and certain 

statements about Chemistry Practicals. 

 

Research Question: How would you Rate the following Statements about 

Chemistry Practicals? 

 

Table 4.1.1 
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S/N Rating the following effects of chemistry practicals Undecided Disagree Agreed Remark 

1. Chemistry practicals increase understanding 7 10 83 Agreed 

2. Chemistry practicals increase achievement of good 

grades. 

6 9 85 Agreed 

3 Large number of students are obstacles to chemistry 

practicals 

2 33 65 Agreed 

4. Chemistry   practicals   are   drills   and practice only for 

passing examination 

17 52 31 Disagreed 

Source: Field survey 

 

The information contained unable 4.1! shows the finding on the effects of 

chemistry practicals in learning and teaching of secondary chemistry. The 

findings show that most respondents (83%) agreed that chemistry practices 

increase understanding while (85.0%) agreed that chemistry practices increase 

achievement of good grades, These findings concur with the report by lerrnan 

(2014) who says, method which include practicals help students to remember 

and understand abstract scientific concepts. 

 

Nature of chemistry practicals and students performance in chemistry 

The second objectives of the study were to find out the effect of nature of 

chemistry practicals on students performance in secondary school chemistry. 

To achieve these objectives. There are certain factors which correlate with the 

nature of chemistry practicals undertaken in secondary school and have a 

bearing on students' performance in chemistry. According to Hattingh, Aldous 

and Rogen (2007), these factors are based on the characteristics of the students 

such as students' discipline, academic ability, students' attitude and some of the 

quality of the schools. The findings on these factors are presented in the 

following sub - sections. 

 

Students' Rating on various Academic Abilities 

The study sought details on the rating of various academic characteristics by 

teachers and students themselves the rating involved the following students' 

academic characteristics: Academic ability, academic ability in sciences, 

academic ability in chemistry and ability in chemistry practicals. The responses 

were rated on a three point. 

1 -  Undecided 
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2- Low 

3 -  High 

 

Table 4.2.2 Rating of various students' academic characteristics. 

 

 

Students' rating in terms of the 

following academic characteristics 

Undecided 

 

Low 

 

High 

 

Remark 

 

1. Academic ability 5 20 75 High 

2. Academic ability in sciences 4 28 68 High 

3. Academic ability in chemistry 5 15 80 High 

4. Ability in chemistry practicals 2 43 55 High 

Source: Field survey 

 

The result indicated in table 4.2.2 show the rating of various students' academic 

characteristics. The findings indicate that majority of students were High: in 

academic ability (75%; in academic ability in sciences (68%) on students' 

academic ability in chemistry (80%); and in chemistry practicals. 

 

Table 4.2.3 Nature of students' Attitude towards various activities in chemistry. 

S/N Students attitude towards various’ 

aspects of chemistry 

Negative 

 

Undecided 

 

Positive 

 

1. Science subjects 14 48 38 

2. Chemistry subject 25 38 37 

3. Chemistry assignment 20 33 47 

4. Chemistry practicals 20 32 48 

5. Chemistry theory lessons 18 31 51 

   

Source: Field survey 

 

The information in the table shows the kind of attitudes the students have toward 

various aspects of chemistry learning the findings indicate that most students 

had a positive attitude in science subjects 38% ; chemistry subject (37%); 

chemistry assignment (47%); chemistry practicals (48%); and chemistry theory 

lessons (51%) while the majority of the students were undecided of their attitude 

towards science. The situation of undecided about attitude towards science 
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could be attributed to inclusion of other science subjects such as physics and 

Biology in the term science subjects. 

The findings that secondary school students have positive attitude towards 

chemistry implies that the student can easily be moulded by a chemistry teacher. 

The implication of this study suggests that teachers need to be far more aware 

that students attitude to chemistry practicals need to be considered and utilized. 

According to Sharpe (2012), the classroom climate established by the teacher 

can have a major impact on learners' motivation attitude towards learning and 

ultimately to performance in the subject. The teacher can use chemistry 

practicals as a means of improving student attitude towards chemistry and to 

increase student achievement level in chemistry. 

 

Quality of chemistry practicals used in teaching and learning chemistry. 

The third objective aimed at examining the effect of quality of chemistry, 

practicals on students' performance in secondary school chemistry. It explored 

factors which correlate with the quality of chemistry practicals undertaken in 

secondary schools. These factors are derived from a framework of curriculum 

implementation proposed by Rogen and Grayson (2003) and are based on the 

capacity of the school. Some of these factors include types of quantity of 

chemistry practicals employed in teaching and learning chemistry, adequacy of 

teaching and learning resources in the schools. The information on those factors 

is presented in the following sub - sections: 

 

Adequacy of chemistry Teaching and Learning Resources. 

The study involved the students and the chemistry teachers to evaluate the 

adequacy of chemistry teaching and learning resources in secondary schools. 

The aspects evaluated include: adequate chemistry laboratory is (space and 

equipment); adequate chemistry apparatus and reagents; adequate relevant 

chemistry textbooks; adequate qualified chemistry teachers: adequate time for 

teaching chemistry and adequate time for chemistry practicals. 

 

Table 4.3.2 Adequacy of Teaching and Learning Resources in the school. 

S/N Teaching and Learning Resources in the school Undecided Disagree Agree Remark 

 Adequate   chemistry   Laboratory/s (space & 

equipment. 

10 30 60 Agree 
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2. Adequate  chemistry  apparatus  & reagents. 5 25 70 Agree 

3. Relevant chemistry textbooks. 32 18 50 Agree 

4. Qualified chemistry teachers. 16 10 74 Agree 

5. Adequate     Time     for     teaching chemistry. 18 13 69 Agree 

6. Adequate    Time    for    chemistry practicals. 32 16 52 Agree 

Source: Field survey 

 

The information contained in the table shows the findings on the Adequacy of 

chemistry teaching and learning resources in secondary schools. The findings 

indicate that chemistry teaching and learning resources in secondary schools are 

adequate. The percentage are as follows: Adequate chemistry laboratory/s 

(space & equipment) (60%); adequate chemistry apparatus & reagent (70.0%); 

adequate relevant chemistry textbooks (50.0%); adequate qualified chemistry 

teachers (74%); adequate time for teaching chemistry (69.0%) and adequate 

time for chemistry practicals (52.0%). These findings show that most secondary 

schools were adequately equipped for chemistry practicals. This implies that 

chemistry practicals can be used as a chemistry teaching and learning method 

in Nigeria secondary schools. 

Of sted , (2005) reports , that in secondary school where the provision of science 

resources is less than satisfactory. This hinders teaching and learning of 

chemistry in a number of ways; 

i. Learners are not taught in specialist rooms, 

ii. Learners miss opportunities to investigate and engage in chemistry 

practicals or are reduced so the effectiveness of chemistry teaching 

diminishes, and  

iii. Time tabling difficulties arise which make the sequence and 

frequency of chemistry practicals and learning more difficult to 

manage. All these affect performance in the subject negatively. 

 

Summary 

This study examined the effect of chemistry practicals on student's performance 

in chemistry in senior secondary schools within Damaturu. Yobe State. The 

study started with introduction which deals with background of the study, 

statement of the problem, objectives of study, research question, significance of 

the study, scope of the study.  review of some related literatures was also 
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highlighted on secondary school chemistry instruction, chemistry practicals and 

performance in school Chemistry, nature of school chemistry practicals, quality 

of school chemistry practicals, availability of facilities   and   equipment   in   

chemistry   learning,   theoretical   framework conceptual frame work and lastly 

summary of the literature revived. The design of this study was survey design, 

population, and sample of the study was highlighted, instrument for data 

collection is a structured questionnaire, method used in data analysis is simple 

percentage presented in tables. Some recommendations were made based on the 

findings of the study.  

 

Conclusion 

This findings confirm that the use of chemistry practicals is a method in 

improving students' performance in chemistry in secondary school – they also 

confirm that the nature, quality and frequency of chemistry practicals in 

teaching and learning of chemistry- boosts learner performance in chemistry 

Use of chemistry practicals enhances students' knowledge and understanding it 

a better way compared to none use of the chemistry practicals. What is 

important is to encourage use of chemistry pnetieals in the teaching and learning 

of chemistry. It is equally important to consider the nature, quality and 

frequency of the practical work. 

The study shared that exposure to various types of chemistry practicals-had a 

significant positive effect on students' performance. Students have a lot of 

benefit from chemistry practicals. Chemistry practicals increase students' 

interest and abilities in science subject as well as their achievement in science 

This is because chemistry practicals class helps students in understanding 

theories and chemical principles which are difficult or abstract. Moreover, 

chemistry practicals offers several opportunities to students such as : developing 

scientific thinking and enthusiasm to chemistry, developing basic manipulative 

and problem solving skills, hands - on experience in using instruments and. 

apparatus and identifying chemically hazard and handling chemicals safely and 

other science process skills. 

To improve quality of chemistry practicals, it is important to consider reducing 

the number of learners in chemistry classrooms this will imply that I more 

chemistry teachers be employed, more classroom and laboratories built I and 

equipped. In terms of classroom routines, the activities and the exercises should 



68  africascholarpublications@gmail.com                                                                               

 2019 

 
 

be designed in a way that promotes making links between the practicals and 

theoretical. Enough times and attention should be dedicated to discussing and 

reflecting on the connections between the natural world and the idea of 

chemistry. 

 

Recommendation 

Based on the findings, the study recommends the following: 

i.  More practicals work should be used when teaching and learning 

chemistry in Damaturu Secondary Schools. This requires that 

chemistry teachers undergo for intensive in-service training in 

practicals work management and latest research to improve their 

practices. 

ii. To improve quality of chemistry practicals, the numbers of 

learners in chemistry classrooms needs to be reduced. This could 

be done by separating large classes into many small classes. This 

implies that more chemistry teachers be employed, more 

classrooms and laboratories built and equipped, an action which 

can be addressed by the Ministry of Education. 

iii. For chemistry practicals to result in a significant positive impact 

on a student’s ability to learn both desired practicals skills and 

also the underlying theory, it is recommended that students be 

given an opportunity to engage in "deep learning ". Deep learning 

provides opportunities or identifying the main objectives of the 

work and in planning and executing it, of identifying the 

conceptual and practicals difficulties encountered, recording and 

discussing the results and observations and of suggesting 

practicals alterations and improvements. 

iv. Another Recommendation is on the integration of information 

communication and technology (ICT) in the learning of 

chemistry. The computer and its internet access have a lot of 

potential to improve science education. The integration will 

improve the quality of chemistry practicals work, reduce 

problems of lack enough laboratory facilities and equipment and 

other such factors that affect the effectiveness of chemistry 

practicals. The scope of information that is available over the web 
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and in other ICT -based cognitive tools and also in virtual 

laboratories and simulations should be part of teaching and 

learning chemistry at all levels, in order to enrich the 

understanding of its concepts and theories in different contexts. 
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