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Abstract: This is an interventional study sought to find the difference in the performance of pupils who were taught using 

sets of objects (sets model) and paper folding activities, to solve word problems involving addition and subtraction of proper 

fractions. A total of thirty pupils, of Navrongo Presbyterian Primary School Basic Five A, were used in the study. A well-

structured lesson, with teaching and learning materials, was used. A pretest and posttest assessments were deployed to ascertain 

the effect of the interventional teaching strategies. Prior, to the intervention of the study, 73.3% of the pupils (total of 30) 

scored below the average mark ranging from 5-7. These represented the experimental group of the study. 26.7% of the pupils 

(control group) scored the average mark. However, after the intervention, both strategies (sets of objects and paper folding 

activities) showed remarkable performance. Although both strategies showed remarkable performance in pupils, 59% of the 

experimental group (total of 22 pupils) scored above the average mark in the paper folding as compared to 50% of the 

experimental group who scored above the average mark in the usage of sets model. While 87.5% of the control group scored 

above the average marks ranging from 8-10 during the paper folding activities, 62.5% of the control group scored above the 

average marks from 8-10 during the use of sets model. The posttest results of both the control and experimental groups taught 

using paper folding performed far better compared to sets model. The study has shown that pupils’ level of performance had 

improved drastically with the help of paper folding method. In conclusion, paper folding activities help pupils to appreciate 

word problems involving addition and subtraction of proper fractions. 
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1. Introduction 

Fractions have been known from ancient civilizations until 

current times, but they still pose major problems when 

learning mathematics. Babylonian civilization and Egyptians 

of 4000 years ago already worked with fractions. The 

processing of fractions is part of everyday life and its use in 

situations such as reading of analogue clocks, in particular, 

the key times of quarter past, a half past and a quarter to, all 

hold a bit less importance with the advert and uptake of 

digital timepieces [1,2]. Moreover, fractions play a key role 

in mathematics, since they are involved in probabilistic, 

proportional and algebraic reasoning. Fractions have been 

used for centuries and are manipulated in a great variety of 

everyday life situations and in mathematics, and yet they are 

hard for pupils to grasp and master [3, 4].  

Fractions are well-known to constitute a stumbling block 

for primary school children [5]. Understanding difficulties in 

learning fractions seem absolutely crucial as they can lead to 

mathematics anxiety, and affect opportunities for further 

engagement in mathematics and science [6, 7]. The abysmal 

performance in mathematics among basic school pupils is 

evident in the results of the trends in Basic Education 

Certificate Examination (BECE) conducted annually by the 
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West African Examination Council (WAEC, 2008, 2009, 

2010, 2011) [8].  

Poor performance in mathematics at the basic level of 

education in Ghana has attracted a lot of attention of the 

government, mathematics educators, educational researchers, 

instructional designers, parents and employers and calls for 

immediate solutions. Various hypotheses have been proposed 

in order to explain those difficulties [9, 10]. Despite fraction 

instruction beginning in elementary school, many people fail 

to gain a firm understanding of fractions and harbor 

misconceptions through high school and college [11, 12]. 

This is a serious problem, because understanding of fractions 

is a foundational mathematical skill and can chiefly be 

considered in three broad categories: rational fractions, 

fractions as operators and equivalent fractions and can be 

represented as: part of a whole, a place on the number line, 

an answer to a division calculation and a way of comparing 

two sets [13, 14].  

Using multiple models to teach fractions is important 

because it assists pupils to generalize their understanding of 

fractions. For most children, especially pupils with learning 

difficulties, paper folding is easier teaching strategy to grasp 

the concept of fractions compared to the sets model shown in 

Figure 1 for teaching and understanding of fractions [15].  

 

Paper Folding Sets Model 

Figure 1. Teaching the concept of Fractions [15]. 

The differences in pupils’ mathematics performance may 

be a function of the amount and kind of exposure to 

mathematical instruction rather than in real differences 

inabilities. The quality of the teaching is paramount in 

learning of mathematics topic of fractions [16, 17]. 

This study, therefore, sought to find the difference in the 

performance of pupils taught using sets model and paper 

folding activities to assist Navrongo Presbyterian Primary 

Five A located at Kassena-Nankana East District of Upper 

East Region, to solve word problems involving addition and 

subtraction of proper fractions. This study attempts to 

improve pupils of Navrongo Presbyterian Five Primary 

school mathematics knowledge in general, and their fraction 

understanding in particular. 

2. Materials and Methods 

The interventional study was conducted for a period of 

three weeks. The first week was used for a pre-intervention 

test (pretest), the second week was used for the intervention 

activities and the last week was used for a post-intervention 

test (posttest). The target group was sampled into control and 

experimental groups. The remedial action of the study was 

administered to both experimental and control groups, with much 

attention been paid on the former group and the latter group was 

used to find out the effectiveness of the intervention by comparing 

the performance of the two groups after the interventions. All the 

primary five A pupils (total of 30) of Navrongo Presbyterian 

primary school, Kasena-Nakana East District of the Upper East 

Region, Ghana, were recruited for the study. They consisted of 

seventeen (17) girls and thirteen (13) boys; with a mean age of 9.0 

± 2 years. 

2.1. Pretest 

A teacher-made pretest was conducted to diagnose the exact 

extent of the problem identified with the pupils. The questions 

required pupils to add and subtract proper fractions. Each pupil 

was given a printed question paper and an answer sheet. The 

pupils used thirty-five (35) minutes to write the test. All the pupils 

took the pretest. 

2.2. Intervention 

Paper folding and sets model such as bottle top, balls and 

oranges were used during the intervention in delivering the 

lessons. Lessons were delivered to both control and experimental 

groups at the same schedules. Sets model and paper folding 

activities were used to assist pupils to solve addition and 

subtraction of proper fraction involving word problem. The 

impact of both activities was compared. 

2.3. Posttest 

The researchers conducted a posttest after the intervention to 

ascertain how effective and successful the intervention activities 

had been. The same questions used in the pretest were used for the 

posttest. The instructions and conditions of the pretest were used 

for the posttest. All the pupils took the posttest. 

3. Results 

Table 1 presents pretest scores distribution on proper fraction. 

None of the pupils scored above 7 marks. Table 2 is the summary 

pretest performance of Table 1. Base on Table 2, twenty (22) 

pupils representing 73.3% of thirty pupils scored below the 

average mark ranging from 5-7 who were considered as the 

experimental group. Eight (8) pupils representing 26.7% scored 

the average mark ranging from 5-7 while no pupil scored above 

average mark. 

Table 1. Pretest Score Distribution on Proper Fraction. 

Marks Pupils  Percentages (%) 

1 9 30 

2 6 20 

3 3 10 

4 4 13.3 

5 3 10 

6 3 10 

7 2 6.7 

8 0 0 

9 0 0 

10 0 0 

Total 30 100 
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Table 2. Summary of Pupils Pretest Performances. 

Marks Pupils Percentages (%) Remarks 

1-4 22 73.3 Below Average 

5-7 8 26.7 Average 

8-10 0 0.0 Above Average 

Total 30 100  

Table 3 indicates that 13 (59%) of the experimental group 

(total of 22) scored the above average mark from 5-7 and 7 

(31.8%) scored the average mark from 5-7 when taught using 

paper folding method. 11 (50%) of the experimental group 

scored the above average mark from 5-7, and 6 (27.3%) scored 

the average from 5-7 when taught using sets model. Whilst only 

2 (9%) of the experimental group scored below the average 

mark of 5-7 during paper folding activities, 5 (22.7%) pupils 

scored below the average mark from 5-7 during set model 

activities. 

Table 3. Comparing the Experimental Group Performance of Posttest Results of Paper Folding and Sets Model. 

Marks Pupils Paper Folding Percentages Pupils Sets Model Percentages Remarks 

1-4 2 9 5 22.7 Below Average 

5-7 7 31.8 6 27.3 Average 

8-10 13 59 11 50 Above Average 

Total 22 100 22 100  

Table 4 presents the comparison of control group performance of posttest results of paper folding and sets model. No pupil scored 

below the average mark from 1-4 on both the paper folding and sets model. 

Table 4. Comparing the Control Group Performance of Post-Test Results of Paper Folding and Sets Model. 

Marks Pupils Paper Folding Percentages (%) Pupils Sets Model Percentages (%) Remarks 

1-4 0 0 0 0 Below Average 

5-7 1 12.5 3 37.5 Average 

8-10 7 87.5 5 62.5 Above Average 

Total 8 100 8 100  

Figure 2. depicts pupils’ performance during paper folding activities as compared with the activities involving sets of objects. 

 

Figure 2. Experimental Analysis of Pupil’s Performance using Paper Folding and Sets Model. 

4. Discussion 

The pretest results (Table 1 and 2) showed that pupils had 

little knowledge and understanding of solving word problems 

involving addition and subtraction of proper fractions. Table 

2 indicates that twenty (22) pupils representing 73.3% of 

thirty pupils scored below the average mark ranging from 5-

7. The pretest revealed that pupils apply procedures that they 

do not understand to solve word problems involving addition 

and subtraction of proper fractions.  

After the intervention, the experimental group posttest 

performance results shown in Table 3 indicated that 59% of 

the experimental group scored the above average mark from 

5-7, 31.8% scored the average mark from 5-7 and 9% scored 

below the average mark ranging from 5-7 using the paper 

folding method. On the other hand, the sets model used 

revealed that 50% of the experimental group scored above 

the average mark ranging from 8-10, 27.3% scored the 
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average mark from 5-7, and 22.7% scored below the average 

mark from 1-4. Also from the control group results shown in 

Table 4, no pupil scored below the average mark from 1-4 on 

both paper folding and sets model. The Table 4 indicated that 

whilst 87.5% scored above the average mark of 8-10 on the 

paper folding activities, only 12.5% of the control group 

scored the average mark of 5-7. Also, 37.5% and 62.5% of 

the control group scored the average mark from 5-7 and 

above average mark from 8-10 respectively when sets of 

objects were used. With these performances of the control 

group which were used to assess the effectiveness of the 

strategies used, the paper folding activities can be considered 

the best strategies for teaching addition and subtraction of 

word problems involving proper fractions.  

Figure 2 depicts the experimental results of paper folding 

and sets model used to teach word problems involving proper 

fractions. After the researchers carried out the intervention 

process involving series of activities using paper folding and 

sets of objects, it can be clearly seen in Figure 2 that pupils 

perform well during the paper folding activities as compared 

with the activities involving sets of objects. The least mark 

scored during the paper folding was 3 and the highest marks 

10 while the least mark scored during sets of objects was 

zero and the highest mark was 10. Even though both 

activities recorded 10 marks as the highest mark of 3 pupils, 

59% of the pupils scored above the average mark in paper 

folding as compared to 50% of pupils who scored above the 

average mark in the usage of sets of objects as shown in 

Table 3 of the experimental group. This study, therefore, 

agrees with [5] that paper folding is easier teaching strategy 

to grasp the concept of fractions compared to the sets model. 

From this study, 87.5% of the pupils scored above the 

average mark (5-7) in the paper folding as compared to 

62.5% of pupils who scored above the average mark in the 

usage of sets model (Table 4). The study confirms [8] that the 

quality of teaching is paramount of learning of mathematics 

topic of fractions as shown in Table 4 of the control group 

which measures the effectiveness of the materials, methods, 

and strategies used for the intervention. 

5. Conclusion 

Since fractions play a key role in mathematics and 

mathematics creates a study and employment opportunities for 

individuals, it is fundamental that all students should have 

equitable to those opportunities. Primary school children 

struggle to solve word problems involving addition and 

subtraction of proper fractions. This might be linked to the 

pedagogy deployed by teachers. Pupils seemed to master the 

concept of fractions when taught using paper folding and posed 

colossal problems when taught using sets of objects (sets 

model). After the researchers carried out the intervention 

process, the posttest conducted showed that pupils’ of Navrongo 

Presbyterian Primary school, Kasena-Nakana East, Upper East 

Region, Ghana, level of performance had improved drastically 

using the paper folding method. This study has therefore 

presented that the paper folding activity is a teaching strategy 

that makes the learning of fractions more enjoyable for pupils. It 

can, therefore, be concluded that paper folding teaching strategy 

helps pupils to apply procedures that they understand to solve 

word problems involving addition and subtraction of proper 

fractions. 
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