
1 
 

SIGNIFICANT TRENDS IN TEACHING SURFACE AREA OF A CUBOID IN JUNIOR 
SECONDARY SCHOOLS 

 
Assoc. Prof. Aminu Dalhat Kankia. 

  
Abstract 

What conditions in the learning process make for effective learning is a very 
important question to decide. Certainly, learning varies in its effectiveness. 
Learning can only take place in response to the felt needs of the learner. 
Student learns more when he is involved not merely his head but his heart as 
well. The fire of a true interest in literature, art or mathematics will result in 
more learner devotion to work, more studying and more understanding than 
anything else. Learner soon makes effort where he has his personal interest. 
Learner has interests and needs which continually steal his attention. It is 
therefore necessary for the teacher to arrange tasks which permit the learner 
to satisfy his unintellectual needs while he learns knowledge, facts and 
ideas. It is in this spirit of increasing learner’s interest by involving him 
more in learning processes that this paper is composed. This effort is in part 
due to dissatisfaction and poor means of teaching the concept by many 
junior secondary school mathematics teachers. The paper provides a sample 
lesson plan for effective, meaningful and retentive learning of surface area 
of cuboid. The teaching procedure uses a combination of cooperative 
learning approach and discovery method. The teacher should therefore, 
avoid as much as possible the telling or lecture method. The teacher’s major 
task is to provide all what the learner will require for the lesson and guide 
him to discover knowledge and facts by himself. Therefore, in the 
development of the unit, such phrases as; lead the students to, guide the 
students to, and ask the students to, are used. The teaching strategies for 
each activity have been arranged in stages, the stages from lower to higher. 
The cooperative discovery approach adapted in this paper is most 
recommended to mathematics teacher training programmes in colleges of 
education and universities, so that, students-teachers would be trained on 
how to teach the concept in junior secondary schools effectively and 
meaningfully. 

 
Teacher cannot teach the learner by threats. Evidences reveal that learners give high ratings to 

teachers who respect their rights, wish, and encourage their growth towards independence. For 
instance, Okolocha (2009) said that an authoritarian teacher, who is strict with his learners, does not 
inspire confidence, gives no chance to plan or chance to make errors then plan better, will eventually, 
not impart much knowledge on his learners. However, according to Uche (2010), too much freedom 
also does not ensure psychological safety, as it leads to carelessness and frustration. Hence, a teacher 
must learn how to play between the two. It is then necessary for the teacher to measure how much 
freedom and threatening would be useful for developmental learning. Learning is an active process, 
no learning is effective unless the learner exposes himself to the learning situation. Learning is 
exploring, conceptualizing, experimenting and interacting. Experience with the concrete situation is 
the base for understanding, it is the brilliant light to the entrance to learning cave (John, 2010). 
Similar opinion is held by Eteh (2012). According to her, learning cannot be given to the learner, he 
can only learn by being an active participant, learning is unenforceable. This shows that a student 
learning writing can only learn by writing himself, and a student learning sums of numbers in 
mathematics learns better by trying out the sums himself.  

 
This is true not only with the practical subjects but also with theoretical and abstract subjects. 

Images of concrete objects and events are a necessary background for comprehending an abstract 
knowledge. Ade (2009) opined that whenever an activity puts the learner into intimate contact with 
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real object, he amasses experiences that can clarify theoretical concepts and principles. Rather than 
laying emphasis on memorizing facts and principles, the learner should be helped to discover 
knowledge, principles and facts by himself which otherwise would be of little or no significance to 
him. According to Charles (2010), participation leads to innovative and creative learning which will 
be more interesting, retentive and effective than mechanical or rote learning. 

 
Bayo (2010) reported that a student learns more rapidly and more thoroughly because he is 

forced to concentrate on materials before him and because he gets immediate feed-back on his 
achievement and progress. It is not uncommon that after solving a problem, the learner is interested to 
know whether his solution is correct. Results of the achievement of the learner must be fed back to 
him from time to time; it will keep the learner motivated and interested to learn. Another important 
condition in learning process is practice. ‘Practice makes perfect’, the proverb implies the importance 
of repetition and drill in bringing certain habits up to a point where they become natural to the learner. 
Dauglas (2011) stated that the factor of practice is particularly true of skills learning. No amount of 
theoretical reading can make a learner good at mathematics, spinning, wood work or agriculture. 
Adequate repetition, practice and drill work is required for proper learning to take place. Fixation 
occurs in using a principle involved in several similar situations. Thus, it is essential that the teacher 
plans the learning situation in such a way that different experiences are built in it to make learning 
more interesting, effective and meaningful. 
 
School/Class 

This sample lesson was prepared for junior secondary school III (JSSIII) students. 
Time 

There is no fixed time to cover this unit, because, each group would be permitted to learn 
according its own pace. 

Content 
The content of this lesson is deduction of formula for surface area of cubiod. 

Objective  
By the end of this unit, students should be able to deduce that: A = 2 (lb + bh + lh), where, A 

is the area, l is the length, b is the breadth and h is the height of the cubiod. 
 
Teaching Procedure 

The teaching procedure for this unit uses a combination of cooperative learning approach and 
discovery method. The teacher should therefore avoid the telling or lecture method. Hence, in the 
development of this unit, phrases such as; lead the students to, guide the students to, and ask the 
students to, were used. The teaching strategies for the unit have been arranged in activities, the 
activities are in stages and the stages are from lower to higher. The activities are for the learners to 
accomplish. Emphasis is on learners’ participation or learning by doing. The teacher’s task is to 
facilitate learners to put heads together and discover knowledge and facts by themselves. Trial and 
error approach by the learners cannot be avoided in this procedure. There should be no fixed time for 
accomplishing a task. Each group of learners should be permitted to learn according to its own pace.  
 
Grouping of Students  

At the beginning of the lesson, the teacher should put the class into small groups. Each group 
should not be more than ten students. The groups should be in such a way that, each comprises low 
ability, medium ability, and high ability learners (mixed abilities), this allows for meaningful and 
progressive interactions to take place.  
 
 
 
 
Background Information  
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Evidences have revealed that teachers and learners use mathematical formulae or laws which 
they have not cared to deduce and understand properly. This leads to meaningless and ineffective 
teaching and learning of the subject in schools and a vicious circle is created (Ado, 2010).  

According to Gire (2011), mathematics students must be able to deduce and explain formulae 
and laws properly for retentive understanding. This is just necessary for fundamental formulae such 
as, formula for surface area of cuboid. Until this is done, retention of learning will continue to be 
difficult.  
 
Activity I: Prerequisite Knowledge  

For a learner to effectively understand the deduction of surface area of a cuboid, he must have 
understood the basic formula for area of a rectangle. Hence, the teacher leads the students to recall the 
area of a rectangle as follows: A = lb, where, A is the area of the rectangle, l is the length of the 
rectangle, and b is the breadth of the rectangle.  
 
Activity II: Deduction of Surface Area of a Cuboid  

Teacher guides students to be able to deduce the fomula on their own individual and group 
efforts. The teacher interferes only where necessary and the interference must be as minimum as 
possible. The deduction is as follows:  

 
Figure 1: Cuboid ABCDEFGH 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

A cuboid has three different pairs of faces that add up to make its surface area. Area of rectangle 
ABCD = area of rectangle FGHE, and area of rectangle AFGB = area of rectangle DEHC, and area of 
rectangle ADEF = area of rectangle BGHC.  
:. Surface area of the cuboid  = 2 area of ABCD 
      + 2 area of AFGB 
      + 2 area of ADEF 
     = 2lb + 2lh + 2bh 
     = 2 (lb+lh+bh)    
:. Surface area of a cuboid  = 2 (lb+lh+bh). 
 
Activity III: Illustration of the Deduced Formula Using Concrete Examples  

Teacher leads the learners to use the deduced formula to solve concrete examples, for 
instance: 

1. Given a cuboid of edges 4cm, 6cm and 9cm, calculate its surface area; 
2. A closed rectangular tank 180cm height, 300cm long and 200cm wide is made of metal sheet 

which costs N8.50 per square metre. Calculate the cost of metal sheet used in making the tank;  
3. An open rectangular box externally measures 4m x 3m x4m. Find the total cost of painting the 

box externally if it costs N20.00 to paint one square metre.  
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Summary 

By now, the teacher must have noticed all the difficulties and deficiencies of the students in 
their cooperative discovery approach. The teacher guides the students to overcome these difficulties 
and deficiencies. Then, the teacher asks the students to mention where they still have difficulties in 
the unit. The teacher leads them to resolve these difficulties.  
 
Evaluation  

Evaluation of learners’ understanding of the concept is imperative. Hence, individuals and 
groups must be evaluated. Learners’ responses must be scored, and the scores be recorded for 
continuous assessment. Evaluation such as: 

1. Teacher asks each student to deduce the formula for surface area of a cuboid without looking 
at his notebook;  

2. Teacher asks each student to explain the deduction of the formular to the rest of the class; 
3. Teacher asks the rest of the class to make comments and observations; 
4. Teacher asks the student involved to respond to the comments and observations made by the 

rest of the class. Teacher then, score the student’s achievement for continuous assessment.  
 

Conclusion  
Cuboid is a solid made up of six rectangular faces. The opposite faces are equal in area. 

Hence, surface area of a cuboid is given by the sum of the areas of its six rectangular faces. 
Understanding area of a rectangle would ease understanding of surface area of a cuboid. Horizontal 
edge of a cuboid is its length (l) perpendicular edge is its height (h), and adjacent edge is its breadth 
(b). Therefore, the surface area is given by, A = 2 (lb+lh+bh).  
 
Recommendation  

The teacher should introduce the concept well to the students. He should make available all 
the necessary materials to students for the activities. Teacher’s guidance should be as minimum as 
possible. The emphasis is on the students to discover knowledge and facts by themselves. Students 
should be put in small groups of mixed abilities. In the groups, free interactions should be encouraged. 
Each member of a group should accept a finding before it is considered as a group finding. In a group, 
all members are regarded as equal, no member should feel inferior or superior, each one contributes, 
no tutor or tutee. Students should use trial and error method in their efforts to make discoveries. 
Students should not graduate to a higher task until the lower one is completely and correctly 
accomplished. The teacher should appreciate and reward correct discoveries by students. There should 
be no fixed time for accomplishing a task. Individuals and groups should be permitted to learn at their 
own pace. Cooperative discovery approach adapted in this unit is most recommended for teacher 
training programmes at colleges of education and universities, so that, student – teachers would 
benefit right from the training stage (operation catch them young).  

 
References 

Ade, M. L. (2009). Measuring the effectiveness of teacher performance. Journal of Teacher 
Education (JTE). 2 (3): 51-52.     

 
Ado, D. G. (2010). Cooperative learning approach in Nigerian secondary schools. An unpublished 

Ph.D Thesis, pp. 26-28. Faculty of Education, University of Ibadan.  
 
Bayo, C.A. (2010). Professional growth of technical teachers: Challenges, Benefits and concerns. 

Nigerian Vocational Journal (NVJ). 120(3), 9-10 
Charles, E.M. (2010). Issues on Teaching and Learning in Nigerian Secondary Schools. Journal of 

Nigerian Universal Basic Education (JNUBE), pp. 20-21. Faculty of Education, University of 
Nigeria, Nsukka.  

Significant Trends in Teaching Surface Area of a Cuboid in Junior Secondary Schools 



5 
 

 
Dauglas, B. (2011). Teaching Job: Cost, Return and Implications. Journal of political economy (jpe). 

72(6): 22-23.  
 
Eteh, J.T. (2012). Philosophy and Objectives of Vocational Education in Nigerian Secondary Schools. 

Nigerian Vocational Journal (NVJ). 8(5),13 
 
Gire, G. (2011). Teachers’ Production: A Focus on Nigerian Universal Basic Education. Proceedings 

of the Education Mini Summit, pp. 14-15. Abuja, Federal Ministry of Education.  
 
John, D. (2010). Educational innovation in developing countries: Case studies of change makers. 

Journal of technical education and training (JTET), 13(6),51-53 nairobi, kanya.  
 
Okolocha, F.E. (2009). Issues on Nigerian Teachers: Challenges, Competency and implications. 

review of research in education (RRE). 3(4),172-174 
 
Uche, S.Z. (2010). Education as an instrument per-excellence for positive change. A Paper Presented 

at a Workshop Organized by the Faculty of Education, University of Ibadan, pp. 6. 7th-9th 
February.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


