
THE INFLUENCE OF JEAN PIAGET’S CONSERVATION TASKS ON THE                  

ACADEMIC PERFORMANCE OF PUPILS IN THE CONCRETE OPERATIONAL 

STAGE OF KITWE DISTRICT 

 

 

 

BY 

 

 

TIWONGE NAMBEYE 

 

 

A Dissertation Submitted to University of Zambia in Partial Fulfilment of the                     

Requirements for the Award of a Degree of Master of Education in Educational               

Psychology. 

 

 

The University of Zambia 

Lusaka 

2020



 

i 

COPYRIGHT  

All rights reserved. No part of this Dissertation may be reproduced, stored in any retrieval system, 

or transmitted in any form or by any means; electronic, mechanical, photocopying, recording or 

otherwise, without prior written permission from the copyright own.  

 

 

  

© Tiwonge Nambeye, 2020.  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

  

  

  



 

ii 

 DECLARATION   

 I, Tiwonge Nambeye, do hereby solely declare that the work contained in this dissertation has 

been composed and written by me and that this work is as the result of my own individual effort. 

I further sincerely declare that this research has not been previously for any academic award at any 

other higher education institution, and that all the sources that I have used or quoted have been 

indicated and acknowledged by means of complete references.    

   

   

Signature: ……………………………      Date…………………………………   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 

APPROVAL 

This dissertation of Tiwonge Nambeye has been approved as fulfilling part of the requirements for 

the award of the degree of Masters of Education in Educational Psychology by the University of 

Zambia.   

  

Examiner 1    Signature    Date 

……………………………… ……………………………  …………………. 

 

Examiner 2    Signature    Date 

……………………………… ……………………………  …………………. 

 

Examiner 3    Signature    Date 

……………………………… ……………………………  …………………. 

 

Chairperson/    Signature    Date 

Board of Examiners 

……………………………… ……………………………  …………………. 

 

Supervisor     Signature    Date 

……………………………… ……………………………  …………………. 



 

iv 

ABSTRACT  

The purpose of the study was to assess the accomplishment of Piagetian conservation tasks on 

primary school children who are in the concrete operational stage in Kitwe district on the               

Copperbelt province. The study also sought to establish if there was a relationship between           

conservation tasks and academic performance. A quasi-experimental design was adopted as a         

research design for the study and the sample consisted of 150 pupils from public primary schools 

who were between the ages of 7 and 11 years and were in grades 1 to 5. Data was analysed using 

Statistical Package for Social Sciences (SPSS) to generate descriptive statistics, frequency            

distributions, T-tests correlation tests and hierarchical regression was conducted to test the major 

hypotheses. The findings indicated that 68% of children in the concrete operational stage had at 

least accomplished Piagetian conservation tasks. The study further indicated that there was no 

difference on the performance of Piagetian tasks between boys and girls as levenes test for           

equality of variances showed a 0.639 which is more than 0.05 level of significance. The results 

also showed that age was positively correlated to Piagetian tasks meaning that an increase in age 

increased the performance in Piagetian tasks. On the performance of number conservation there 

was no significant difference between boys and girls as the P value was 0.398. Lastly, on whether 

there was a correlation between success on Piagetian tasks and academic achievement, the results 

indicated that there was a negative correlation between mathematics and conservation of liquid    

(r= -0.219). However, there was a positive correlation between mathematics and science                 

(r= 0.530). Overall, the results indicated that there was no relationship between success on             

Piagetian tasks and academic achievement. It was recommended that pupils in the concrete             

operational stage should focus on hands on activities which can help them discover concepts and 

principles that they can accommodate on their own. 
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OPERATIONAL DEFINITIONS  

Academic Performance:  A measure of knowledge gained in formal education usually 

indicated by test scores 

Accommodation:  The incorporation of new information into existing schemas 

Assimilation:  The adjustment of schemas to fit new information and experi-

ences 

Classification:  The ability to simultaneously sort things into general and more 

specific groups, using different types of comparisons. 

Concrete operational stage:  In Piaget’s theory, the stage of cognitive development during 

which children can perform basic mental operations concern-

ing problems that involve tangible objects and situations.  

Conservation:  An awareness or understanding that a quantity remains the 

same, although it may have been changed in general shape or 

position.  

Conserver:  A person who recognizes the concept of conservation as deter-

mined by repeated success on conservation tests used in this 

study. 

Decentration:  The ability to move away from one system of classification to 

another one as appropriate. 

Horizontal Decalage:  The ability to perform a certain function and not apply the 

same concept to other functions.  



 

xiii 

Non-conserver:  A person who does not recognize the concept of conservation 

as evidenced by failure on each conservation test used in this 

study. 

Operation:  The process of working something out in the head. 

Piagetian tests:  Tests which are designed to measure students' capability on 

tasks directly related to Piaget's theory and hierarchy are 

termed as Piagetian tests.  

Reversibility:  An awareness that actions can be reversed. 

Schemas:  Mental representations that organise knowledge 

Seriation:  The ability to order objects with respect to quantity and mag-

nitude. 

Stage:  A period in a child's development in which he or she is capable 

of understanding some things but not others. 
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CHAPTER ONE: INTRODUCTION 

1.1 Overview 

This study intended to assess the accomplishment of Jean Piaget’s conservation tasks as well as to 

establish the relationship between success on Piagetian tasks and academic achievement among 

primary school pupils at the concrete operational level in Kitwe District. Chapter one justified the 

importance of conducting this study by presenting the background to the study, statement of the 

problem and objectives. Furthermore, the hypotheses, significance of the study as well as the 

study’s delimitations and limitations were stated. 

1.2 Background 

Cognitive development has a great influence in the life of an individual, more so, in the field of 

education (Sylva, 1994). This is because, for an individual to achieve their academic success, their 

cognition has to be fully functional (Donnelly, 2016). Cognition by definition is the ability to pro-

cess information through perception (the stimuli that one acquires through the five different 

senses), knowledge obtained from experience, and a person’s own subjective traits that allow 

him/her to integrate all the information and interpret in their world (Michela & Cahen, 2013). 

Neisser (1967) defined cognition as simply referring to the mental process by which external and 

internal input is transformed, reduced, elaborated, stored, recovered, and used. Therefore it in-

volves different functions such as perception, attention, memory coding, retention, recall, decision-

making, problem solving, and imaging, planning and executing actions. Similarly, Acredolo 

(1978), stated that cognition involves all parts of the perceptual, memory and thinking processes 

and is prominent characteristic of every individual. The term cognition has been widely used in a 

number of disciplines such as sociology, neurology and psychology. However, the emergence of 

cognitive psychology can be traced back to the 1950’s as an opposition to the      prevalent behav-

iourism of the time (Hilgard, 1987). This consequently saw a number of scholars in the recent past 

taking a keen interest in learning a lot more about cognition especially in children. These were the 

likes of John Watson, John Dewey, Lewis Terman, and Jerome Bruner but it was authors such as 

Jean Piaget and Lev Vygotsky who revolutionized the scientific panorama with their theories based 

on development and cognitive learning which are still considered relevant to date (Smith E, 2001) 
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However, despite there being scholars with massive contributions to the cognitive fraternity, no 

single scholar has received as many accolades for his contribution to the theory of cognitive de-

velopment as Jean Piaget. An epistemologist, whose commitment for empirical studies of infants, 

children and adolescents became an essential source of information about the nature of knowledge, 

Piaget believed that children construct knowledge for themselves in their minds through transitions 

from one stage to the other (Olusegun, 2015)). That is to say, they come across information, trans-

form information, check the latest information against the outdated one, and then finally revise 

rules when they no longer seem applicable (Olusegun, 2015).Piaget viewed the development of 

knowledge and the development of intelligence as the same. In the narrow sense of achieving right 

answers to specific questions, Piaget (1964) pointed out that it is general cognitive development 

which makes specific learning possible. This means that even in a classroom situation, if a child 

has not developed cognitively, learning may be slow or in the worst case, impossible. The most 

common way of assessing whether learning has taken place or not is through administering of 

achievement tests or class tests. Therefore, since it is well known that school achievement is highly 

correlated with classroom tests, the question that arises is whether success at Piagetian tests and 

academic achievement assessments can overlap. For example, does success in Piagetian number 

conservation foretell arithmetic achievement?  

Academic achievement can be defined as a degree to which a pupil has achieved their long-term 

goals (Dweck, Walton, & Cohen, 2014) and it is commonly measured through tests, examinations 

and continuous assessments. 

Academic achievement especially in primary schools is of utmost importance because it does not 

only points the efficiencies and inefficiencies of the school, but is also a major contributing factor 

to the future of youths and the nation at large (Meenu, 2016). In order to curb the low levels of 

academic achievement among pupils, a number of scholars have come on board to do their research 

with the aim of finding out factors that hinder academic achievement (Aremu & Sokan, 2002). 

These factors have ranged from gender (Powers & Wagner, 1984), race (Jencks & Philips), school 

environment (Zais, 2011) and parental involvement (Epstein, 1995; Jeynes, 2003), curriculum and 

language (Matafwali 2010, Mwanza-Kabaghe 2015). Despite extensive research in these factors, 

the cognitive abilities of a child and how it can affect academic performance has not been widely 
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researched on, hence this study which focused on cognition as a factor of academic achievement 

paying particular attention to Piaget’s concrete operational stage and the conservation tasks. The 

question is, does an accomplishment on Piagetian conservation tasks entail intelligence on aca-

demic tasks? This and many other questions are answered in the study.  

Cognitive factors in academic performance is the extent to which a person’s individual capabilities 

can influence their intelligence (Dzulkifli & Alias, 2012) and the western way of measuring the 

intelligence of an individual has been through the use of intelligence tests such as the old Stanford 

Binet Intelligence Scale and the Weschler Intelligence Scale for Children-WISC. However, the 

study used class tests on primary school children who are in one of the stages of Piaget’s cognitive 

development theory to measure their academic performance 

Piaget identified four stages of mental development that chronicled young people's journeys from 

basic object identification to highly abstract thought (Simatwa, 2010). In order to appreciate the 

theory, it is cardinal that the course of cognitive development is charted. Therefore, a brief recap 

on the stages of intellectual development as outlined by Piaget will be drawn. According to Thom-

linson-Keasy (1978), an era of cognitive or intellectual development is a phase when an individ-

ual’s acts and reasoning are characterized by certain common features. For example, in the sen-

sorimotor stage, which is the first stage in Piaget’s theory of cognitive development which occurs 

in the first 2 years of a child’s life, the common features are the child’s use of senses and motor to 

understand the world, beginning with reflexes and ending with complex combinations of sensor-

motor skills (Boeree, 2009). The main milestone in the sensori motor stage is object permanence, 

the understanding that objects continue to exist even when they are out of sight (Santrock, 2009). 

However, when a child nears age two, they begin to acquire the sense of object permanence which 

according to Piaget, is the major accomplishment at this stage.  

The preoperational stage, which is the second stage of cognitive development and lasts from two 

to seven years of age equally has common features of limitations such as centration, lack of con-

servation and ego-centrism. As the name suggests, preoperational stage is the emphasis that the 

child has not yet learnt operations (Boeree, 2009). Although the above stages are equally im-

portant, the study’s main focus was on the concrete operational stage.   
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The concrete operational stage is the third stage and it begins from ages seven through eleven 

years. Children in this stage are only able to explain problems related to actual (concrete) objects 

or events. Their operations are based on logic. This means that a logical fashion is followed when 

solving problems (Santrock, 2011).  

During this stage, a child acquires abilities that proved unachievable in the preoperational stage. 

These abilities include reversibility, seriation, classification, decentration and the widely re-

searched on, conservation (Salkind, 2008). This study therefore, intends to use exercises Piaget 

used at concrete operational level to assess the accomplishment of the theory to Zambian children 

as the theory is said to be universal. The study also intended to assess the correlation between 

Piagetian tests and classroom achievement tests. 

The concrete operational stage also witnesses children employing inductive reasoning which in-

volves drawing inferences from observations in order to make generalizations (Dawda, 2006). 

Therefore, the opposite is true when it comes to deductive reasoning where Children struggle to 

reason in a deductive way where generalisations with a view to predicting an outcome of an event 

are involved. This is so because, the hypothetical reasoning stage, which matures in the last stage, 

known as formal operational stage has not yet been attained (Inhelder & Piaget, 1958)  

The formal operational stage involves operating on logical classes and Piaget stated that, Hypo-

thetical- deductive reasoning is the hallmark of this final stage. This form of reasoning involves 

the reversal of the direction between reality and possibility (Salkind, 2008). Although this stage is 

important it did not fit in the scope of the study.  

One of the notable characteristic of Piaget’s stages is that they are universal (Eddy, 2010). That is 

to conclude, according to Piaget (1950), that the theory will work for anyone regardless of their 

differences, except for their ages which is the basis of the theory. Therefore, the study showed 

whether assertions about its universality are true by assessing the activities proposed in the con-

crete operational stage on children in Kitwe district of Zambia. Famous in the quest to know more 

about how children acquire knowledge are Piagetian tests that are applied at the concrete opera-

tional stage of the cognitive development theory with the most notable ones being conservation 

tests. Piaget came up with 7 conservation tests to prove a child’s intellectual abilities. These were: 
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Number, length, liquid, mass, area, weight and volume (Santrock, 2011). The tasks are purpose-

fully listed in the same order that children come to understand the concepts. Therefore, conserva-

tion of number comes first and conservation of volume comes last (Santrock, 2011).  At ages six 

and eight, children develop the ability to conserve number, length and liquid. Conservation of mass 

around seven years followed by conservation of volume which occurs around eleven years (Gins-

burg & Opper 1969). In his experiments with young children, Piaget postulated that if there is a 

change in appearance of an object or a group of objects, the child’s evaluation who is yet to reach 

concrete- operational thinking is influenced. In a typical Piagetian conservation experiment, a child 

agrees that the two objects are equivalent. Piaget then changes the presentation of one object for 

example, through the use of a different beaker, spreading out or flattening objects. Thereafter, 

Piaget asks the child again if the objects are the same. A non-conserver does not find the second 

presentation similar to the first and the opposite is true for a conserver who will say that the objects 

are still the same despite a change in presentation (Piaget J. , 1966). 

In the conservation of number test, Piaget placed six bottles on the table and requested that the 

children get the same six bottles. Some children placed more or less of the glasses and they were 

asked to change until they got the correct number of bottles. Thereafter, the length of the rows of 

the bottle was altered by spreading them apart and the children when asked if the bottles were the 

same. A conserver was able to tell that despite the change in the visual appearance, the quantity 

was still the same and if a justification for their answer was provided, then the child was said to 

have acquired the conservation of number. These results were replicated in different ways such as 

beads or liquid poured from one container to the other, eggs and egg cups, flowers and flower 

vases (Miller & West, 1976). 

This sequential development, according to Piaget is known as Horizontal Decalage and has been 

confirmed to a wide extent in most western studies (Mikyung, 1987). Therefore, since the sequen-

tial development has been confirmed in western countries, it was important that similar studies be 

conducted in Africa to ascertain if this was the true for African children specifically Zambians. 

A number of studies on Piaget’s conservation tasks have been conducted across the globe particu-

larly in Africa by different scholars on the development of cognition among African children 

(Kiminyo, 1981). The Kiminyo, (1981) study is important to the study in that it provided a basis 
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on whether the stages are universal as had Piaget claimed. What made the study unique was that it 

specifically looked at the concrete operational stage and not all stages. 

Another scholar who did broad studies in Africa to test Piaget’s universality of the theory was 

Patricia Greenfield whose research centred on the concept of conservation. Greenfield and Cock-

ing (1996) conducted a task similar to Piaget's beaker experiment in the West African nation of 

Senegal and the results stated that only 50% of the 10-13 year olds understood the concept of 

conservation (Greenfield & Cocking, 1966). Other cultures such as central Australia and New 

Guinea had similar results. The question remained whether or not this was true for Zambia, hence 

the study. 

1.3 Statement of the problem  

Zambia has continued to record poor performance in schools despite the different programmes 

introduced to try and improve the levels of academic achievement. Studies have reported a mix in 

achievement. Others recording positive results and other studies recording little or no improvement 

(Kakumbi et al, 2016). While these studies show varying results in performance, it was not clear 

what underlying factors explained the low performance levels among primary school children. In 

the quest to provide answers to the underlying problem, this study narrowed down to the mental 

processes of the learners. It focused on Piaget’s Conservation theory of cognitive development. 

This is because Piaget’s theory is said to be universal, however, it was not known the extent to 

which Zambian primary school children have achieved the concrete operational level of thought 

and whether there was a relationship between academic achievement and the level of cognitive 

development of the primary school learners as proposed by Piaget.  It was important to undertake 

the study as Piaget’s cognitive development theory is used in all teaching colleges in Zambia as a 

theory of cognitive development which begs the question of whether it is really applicable to       

Zambia. 

1.4 Purpose of the study 

The purpose of the study was to assess the accomplishment of Piaget’s conservation tasks by pri-

mary school children who are in the concrete operational stage and establish if there is a                      
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relationship between successes on Piagetian tasks and academic achievement by primary school 

learners 

1.5 Study Objectives 

i. to ascertain the extent to which Piagetian conservation tasks had been accomplished by 

primary school children in the concrete operational stage 

ii. to determine if success in Piagetian conservation tasks at concrete operational stage is de-

pendent on gender  

iii. to investigate if the three conservation tasks of number, liquid and mass are accurately 

sequential with regard to the age of the child  

iv. to establish if boys will perform better at conservation of number tasks than girls 

v. to ascertain, if  success at Piagetian tasks entails academic achievement 

1.6 Research Hypothesis 

The study was guided by the following hypotheses: 

i. There is no difference in the performance of conservation tasks between boys and girl. 

ii. Older children perform better at conservation of number, liquid and mass tasks than 

younger children 

iii. There is a positive correlation between age and the ability to conserve. 

iv. There is no relationship between success on Piagetian tasks and academic achievement. 

1.7 Significance of the study 

The findings of the study will be significant in that the research findings may provide relevant 

information that may be useful for the Ministry of General Education (MOGE) to recognise the 
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importance of Pigetian tasks on the cognitive development of primary school children. Effective 

learning and teaching can also be drawn from this theory in that it can help teachers recognise the 

pivotal role of children’s self-initiated, active involvement in learning activities. This means that 

there is need for teachers to allow pupils to discover themselves through their interaction with the 

environment.  Therefore, Piaget’s study can be helpful to teacher trainers, trainee teachers and 

practicing teachers as an important component in the enhancement of the teaching and learning 

process at primary school level. 

1.8 Delimitations of the Study 

The study was conducted in Kitwe district on the Copperbelt province of Zambia. Kitwe district 

is 55km away from Ndola, Copperbelt’s provincial capital and it is the home of one of the biggest 

mining companies in Zambia, Mopani Copper Mines. Despite being a mining town, many people 

in Kitwe live below the poverty line. The study was limited to the concrete operational stage of 

Piaget’s theory of cognitive development and focused on children between ages seven and eleven 

years. Furthermore, the study sample was selected from public primary schools because the focus 

was on children who come from a not-so-privileged background.  

1.9 Limitations of the study 

The research was done from selected schools in Kitwe district. This study had its limitations       

therefore, its findings should not be generalised to all schools in Kitwe and Zambia at large. Being 

a quantitative research, the study could not bring out the salient features that can be brought out in 

a qualitative study 

1.10 Theoretical Framework 

This study is anchored on Jean Piaget’s theory of cognitive development, Piaget understood that 

children in the pre-operational stage exhibit illogical thoughts of centration and lack of conserva-

tion (Santrock, 2011). However, as they transition to the concrete operational stage, children ac-

quire fundamental cognitive or intellectual skills that are necessary for conservation through the 

processes of accommodation and assimilation (Oswalt, 2010).  
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Bruner (1966) stated that: 

The child’s shift from non-conservation to conservation represents a cru-

cial change over from pre-operational phase of thinking to the concrete 

operational phase. What characterises the shift is that operations on the 

environment that were carried out overtly before are now internalized” 

(p 184- 185). 

Bruner’s emphasis was on how children first assimilate and later on accommodate operations on 

the environment which Piaget posited that the development of cognition occurs when new schemas 

are acquired to replace existing schema and this happens through the processes of assimilation and 

accommodation. It is during the process of assimilation that new experiences are incorporated into 

existing schemas. For instance, during the conservation of liquid task, a child who is in concrete 

operations and is presented three cups of different diameters, that is, two small and one big cups 

but can contain the same volume of liquid, will say that the cups are different in sizes. This is 

because, to a child, a tall and narrow cup, and a short and wide cup cannot hold the same volume 

of liquid. Therefore, the process of assimilation occurs in that, to that child, it is impossible for 

two cups with different diameters to hold the same volume of water. However, once water from a 

short wide cup is filled to the brim and poured in the other short wide cup as well as the tall narrow 

cup and they both fill to the brim, then the child will realise that despite the difference in diameters, 

the volume of the liquid is still the same in both cups. This acknowledgement is achieved through 

the process of accommodation which is a process by which new experiences causes a change in 

existing schema. This clearly means that, an important intellectual function of conservation, or the 

notion that quantity does not change when nothing has been added or taken away from the object 

despite the changes in spatial arrangements, has occurred through the two processes of assimilation 

and accommodation (Pulaski, 1980).  

With regard to the current study, conservation tasks are highly achieved as a Childs age progresses. 

That is to say, during the early years, a child is only but assimilating the conservation tasks hence, 

the difficulty in giving correct answers and as the years progress, accommodation kicks in thereby 

leading to giving correct answers. Similarly, learners in concrete operational stage use the two 

processes of assimilation and accommodation in the learning process in order to achieve academic 
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performance. Suffice to say, it is important to note that a learners academic performance is de-

pendent on how the cognitive domain is properly developed. That is to say, a learner who has a 

well-developed cognitive domain is likely to perform much better than one whose cognitive          

domain is underdeveloped. 

1.11 Summary  

This chapter had the foundation of the study by starting with an introduuction which emphasised 

on the influence that cognitive development has on an individual. It further stated that for academic 

achievement to be attained and a child is not developed cognitively, learning may be slow or  in 

the worst case impossible. 

The statement of the problem brought out the need to assess the mental process of the learners 

paying particular attention to Jean Piagets thoery of cognitive development by finding out the 

extent to which Zambian learners had achived the concrete operational thought. 

The chapter also looked at the theoretical framework where the study was anchored.  
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CHAPTER TWO:  REVIEW OF RELATED LITERATURE 

2.1 Introduction  

Piaget’s theory of cognitive development has made numerous researchers come on board to test 

the universality of the theory. No Piagetian task has undergone much thorough research than con-

servation tasks. Therefore, the aim of this chapter was to review some of the literature that has 

been done by other scholars on conservation tasks that are related to the current study. 

It is important to note that even though Piaget has massively contributed to the body of knowledge 

with regards to cognition, he did not survive critiques: 

2.2 Piaget’s Critiques of his Original Conservation Tasks 

Scholars such as Rose and Blank (1974) have critiqued Piaget’s conservation tasks suggesting that 

asking a child the same question twice was a clear hint that the first answer to the question was 

wrong. Therefore, when they duplicated Piaget’s test and asked the question only after the liquid 

had been poured, they found a number of six year olds gave the correct answer. The proposed 

study intended to prove whether this is the case among Zambian children consequently, it was 

expected that a critique of Rose and Blank (1974) would be given where children could only be 

asked the question once and not twice as the case was for Piaget. 

Similarly, Donaldson and Mcgarrigle (1974) critiqued Piaget’s conservation of numbers task pos-

iting that changes made by adults confused the children in making them believe that that alteration 

is equally as important. As a result, Donaldson and Mcgarrigle (1974) formulated the conservation 

task study similar to that of Piaget’s.  However, instead of using six counters as Piaget had done, 

four counters were used in the study. Furthermore, when the experimenter spread out the row of 

counters, he used the ‘Naughty Teddy Bear’ to mess up the counters, thereby making the shift 

seem accidental. When asked if the sweets in the first row equaled the ones in the second row, 

63% of children affirmed thereby surpassing the number of affirmations from Piaget’s experiment 

which was at 16%. Contrary to the Donaldson and Mcgarrigle 1974 experiment, the current fol-

lowed Piaget’s experiment of the counters being intentionally transformed by the experimenter 

and not the 1974 accidental transformation. This is because the ‘Naughty Teddy Bear’ accidental 
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transformation were thought of as a distracting agent to children thereby leading to their failure of 

giving correct answers. Furthermore, the study used the original six counter buttons instead of four 

counter as was the case for the Donaldson and Mcgarrigle study. 

Inasmuch as Piaget’s work is critiqued by different scholars, experiments done by other scholars 

such as Elkind proved otherwise. Elkind (1961) presented Piagets conservation of American chil-

dren whose age ranges were between four and seven. His findings proved the exact assertions 

Piaget had made on conservation tasks with the ability to conserve significantly increasing with 

chronological age. That is, six to seven year olds had developed the ability to conserve mass, 

weight and volume just as Piaget had postulated. 

2.3 The Genesis of Concrete Operational Abilities 

According to Piaget’s stages of cognitive development, certain accomplishments and attainments 

correspond with a particular age (Durr, 2001). Piaget (1950) indicated that children will not have 

acquired concrete operational abilities until they reach the age of seven. This means that, age seven 

is the time that children begin to think both logically and concretely. During this period, children 

rely on concrete representations to solve a given problem. The predominant challenge in the con-

crete operational stage is conservation (Dworetzky, 1990). Numerous studies on conservation in 

relation to when it actually begins have been done. One such study was done by Dhep (1976) on 

“An investigation of the developmental sequence of Number, Mass, Weight and Volume on Thai 

children”. The main purpose of the study was to assess the age at which the mentioned conserva-

tion tasks are attained by Thai children. The study involved 160 children of ages between 4 and 11 

who were selected from elementary schools. Dhep made attempts to involve children as young as 

four years, falling in the preoperational stage to be part of the study because he wanted to test 

whether or not conservation begins as early as four years. Contrary to his beliefs, the results sup-

ported Piaget’s assertions in that the same sequential attainment of the conservation of number, 

mass, weight and volume was exhibited by the Thai children. The ages at which the Thai children 

attained intellectual levels on conservation tasks of number, mass, weight and volume were in a 

respective order of 6-7, 7-8, 8-10 and 11. Dhep’s study looked at children from both preoperational 

and concrete operational stages.  The current study will look at children who are specifically in the 

concrete operational stage between 7 and 11 years. 
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Mwangangi (1974) equally conducted a study called “The cognitive development of Kenya Afri-

can children as shown by their performance on selected Piagetian tasks of conservation”. The study 

sample consisted of children aged between 6 and 10 who were randomly selected to study the 

effects of age, among other variables on the cognitive development of Kenyan children. The find-

ings were similar to those of Dhep (1976) in that the older children performed better on conserva-

tion tasks than younger children. However, Mwangangi did not state if the conservation tasks were 

sequential according to age as Piaget had put it. Therefore, our study will focus on assessing the 

exact ages pupils will be able to acquire the ability to conserve 

Sarfo and Affan (2015) similarly conducted a study on the influence of age on conservation among 

the Ghanaian children. The sample consisted of 120 male and female children of equal number 

aged between 4 and 6 and the sample was a mixture of children from a rural and urban setting. The 

Sarfo and Affan study of 2015 typically concentrated on testing conservation skills on children in 

the preoperational stage even when they had not yet attained the ability to conserve. The aim was 

to refute Piaget’s assertions that children begin to conserve at the age seven because according to 

Ginburg and Opper (1969), the ability to conserve is not a direct attribute of age. The results sup-

ported Piaget’s assertions in that older children aged six years performed better on the conservation 

tasks than younger children. The current study will look at pupils who are in the concrete opera-

tional stage with total ability to conserve. 

In South Korea, Mikyung (1987) in her thesis “Cognitive development of Korean Kindergarten 

children and its relationship to Age, Gender, Social Class and Maternal Attitude” investigated the 

variables that can affect conservation in kindergarten children. The sample consisted of 200 Ko-

rean Kindergarten children whose ages ranged from 4 years 2 months to 8 years 6 months with a 

mean age of 5 years 7 months. Out of the 200, 109 were boys representing 55% of the total popu-

lation while 91 were girls representing 45% of the population. The results showed that children six 

or more years of age were significantly better than children who were less than 6 years of age. 

Contrary to Mikyung’s study which had four intervening variables of age, gender, social class and 

maternal attitude, the proposed study will limit its focus to age and gender because social class can 

act as a confounding variable in that, it is clear that children from a high social class are likely to 
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perform better because of their good upbringing unlike children from a not-so-privileged back-

ground. Therefore, the results can damage the internal validity of the study. 

Goldschmid et al (1973) in his study ‘A cross-cultural Investigation of Conservation’ wanted to 

assess the sequence and rate of conservation acquisition in several different students between the 

ages of 4 to 8 years. The other purpose was to test the reliability of the Concept assessment kit on 

conservation. The sample consisted of 250 children from 6 different countries namely; Australia, 

Holland, England, New Zealand, Poland and Uganda. The study reviewed that age and the ability 

to conserve in both males and females was quite consistent with a few overlaps in the rate of 

acquisition probably due to environmental differences. 

2.4 Levels of Readiness for Conservation Tasks in Relation to Gender 

In his theory, Piaget did not mention the effects of gender differences on the performance of con-

servation tasks. However, numerous researchers came on board to study gender differences in 

relation to conservation tasks 

In 1974, Mwangangi did a study on the differences in conservation tasks of water, clay, number 

and area between boys and girls. The analysis of variance summary timetable for conservation 

failed to reach significance at the .05 level, a clear indicator that there was no significant difference 

between boys and girls on conservation tasks. 

Similarly, Mauta (2014) conducted a research on “A study of cognitive abilities of lower primary 

school pupils in Igembe Central Division of Igembe district, Kenya” and the purpose of the study 

was to investigate the influence of gender, among other variables on the performance of conserva-

tion tasks. 333 pupils were interviewed from private and public schools whose ages were 8 and 10 

years. 52% of 10 year olds were boys while 48% were girls. On the other hand, 49% of the 8 year 

olds were boys while 51% were girls irrespective of the school they were drawn from. The overall 

results on the conservation tasks performed were that boys performed better in all the conservation 

tasks though the difference was not significant to draw a conclusion that boys were intellectually 

superior that girls. Contrary to the research done by Mauta (2014), the current study only employed 
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pupils from public schools and not private schools as a population sample because both sets of 

pupils are moulded differently with regards to their Social Economic Statuses. 

In contrast, Talat et al (2013) conducted a study on ‘Analysis of cognitive development of learners 

at concrete operational stage’ which aimed to establish the influence of gender on the cognitive 

development of children in Pakistan. The age range of children was between 7 and 11 years and 

120 male and female students with an equal number distribution were purposively sampled. The 

assumption was then tested for hypothesis which showed that there was no significant difference 

between the cognitive levels of boys and girls in the same environment.  Talat’s 2013 study is 

similar to the proposed study in that the age range is the same as the one the current study has 

employed. However, on the sampling methods, the current study engaged probability sampling to 

allow all respondents an equal participation in the study unlike purposive sampling Talat’s study 

engaged which is highly subjective and prone to researcher bias. 

Contradictory results on gender and the ability to conserve have also been reported. For instance, 

Goldschmid (1967) found that there was a higher performance from boys than girls in all the 10 

different conservation tasks administered on then. The results were seen to be as a result of a 

differential opportunity where boys, because of their different roles they play were able to easily 

answer given conservation tasks. 

Brekke and Williams (1973) also reported a change that girls, in a group of those in the first grade 

conserved more on more than four tasks than boys. They observed that girls conserved signifi-

cantly on two substance tasks while boys conserved more on conservation of number tasks alt-

hough the differences were not significant. 

Sclafani and Labarba (1982) also did a study titled ‘Sex differences and effects of sex of examiner 

in the early conservation ability’ which sought to determine whether sex differences exist in con-

servation ability development.  The study consisted of 24 male and 24 female kindergarten and 

first grade students from a public elementary school. A two by two factorial design with subjects 

matched by age, sex, grade and order of the tasks balanced across groups was used. The results 

showed that there was no significant gender differences that were obtained from the study. 
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2.5 Cognitive Development and Academic Achievement 

As stated earlier, academic achievement is contingent upon proper development of the cognitive 

domain. Therefore, a number of scholars did studies to determine the implications of cognition on 

academic performance. Ghazi and Ullah (2015), in their study “concrete operational stage of cog-

nitive development: An implication in learning general science” wanted to apply Piaget’s theory 

of cognitive development in learning general science.  The main objectives of the study was to 

apply the concrete operational stage of Piaget’s theory to pupils between ages of seven and eleven 

and also to compare their academic achievement in general science. That is Physics, Chemistry 

and Biology. The nature of the study was a survey and the sample consisted of two hundred male 

students aged who were randomly selected from selected schools of Bannu district of Pakistan. 

The students were drawn from rural and urban schools and the research tool was a self-developed 

test which was used to measure the academic achievement of students in the general science. The 

results indicated that children who fell into the category of concrete operational stage possessed 

the ability to solve problems in learning general science. The Ghazi and Ullah study is similar to 

the current study in that both study’s aims are to find out how best children at concrete operational 

stage can solve problems in general science. However, the Pakistani study is different from the 

current study in that while the Pakistani study only consisted of males as study samples, the current 

study consisted of both male and female pupils. Furthermore, the Ghazi and Ullah study was dif-

ferent from the current study in that the current study’s sample was drawn from urban areas of 

Kitwe district unlike the former whose sample was drawn from both rural and urban areas. 

Another study on Piaget and academic achievement was done by Inman and Secrest (1981) who 

aim was to investigate Piaget’s conservation tests and its implication on academic achievement. A 

hierarchical simple structure factor solution was obtained for item scores from a psychometrized 

battery of Piagetian-type tasks individually administered to 660 kindergarten children. On the first 

level, there were Piagetian theoretical entities of seriation, classification, conservation of number, 

and temporal and spatial reasoning, with numeration loading on seriation and classification as in-

dicated by the theory. On the second level there were two factors identified as Piaget's logicomath-

ematical and infralogical operations.  This was followed by a third-level factor that was known as 

a g factor. Piagetian-type tasks with kindergarden and first grade academic achievement was 

through the third-level g factor. A socioeconomic factor was the fourth factor but made no unique 
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contribution to predicted first grade achievement. It was concluded that the Piagetian concrete 

operations variables have no unique role in the prediction of kindergarten or first grade academic 

achievement. 

Horgan and Hayes (1994) also did a study on ‘A comparison of performance on Piagetian tasks 

among Japanese and Anglo-American children, six years of age who are exposed to one and two 

languages’. The aim was to investigate the differences in performance of Piagetian tasks among 6 

year olds who were exposed to one or two languages in class when learning. The subjects were 

120 in number and were divided into 4 groups which were 

1. The native speaking Anglo- Americans who lived in America 

2. Native English speaking Japanese who lived in Japan 

3. Native English speaking Anglo- Americans exposed to Japanese and being schooled in 

Japan 

4. Native Japanese speaking Japanese exposed to English and being schooled in the USA. 

An experimental design was employed where subjects were tested on 9 different hypotheses. The 

results indicated that those subjects, who did better on conservation tasks and were exposed to two 

different languages, that is, both Japanese and English, did better in academics than subjects who 

only know and learnt in one language. 

Zarour (1971) also did a study on conservation of number and liquid by Lebanese school children 

in Beirut. The study involved 224 Lebanese elementary school children aged between 5 and 9 

years. The developmental ability was investigated with respect to age, sex, social economic status 

(SES) and scholastic level. It was found that the ability to conserve number and liquid increased 

significantly with age and that scholastic level was not significantly related to the ability to con-

serve Piagetian tasks. 

De-vries (1974), also did a study on ‘Relationships among Pagetian, IQ, and Achievement Assess-

ments whose aim was to assess the relationship between Piagetian conservation tasks and intelli-

gence. The sample consisted of 143 bright and average students were divided into 3 groups of 



 

18 

high, middle and low IQ based on intelligence tests and were tested on conservation tasks such as 

number, mass, length and liquid.  The other tests were California Test of Mental Maturity 

(CTMM), and the Metropolitan Achievement Tests (MAT).The conclusion was that Piagetian tests 

cannot measure intelligence or academic performance. 

Rogan and Macdonald (1983) on a research that was done on 602 South Africans at Ciskei, which 

is a predominantly Xhosa speaking area indicated that the acquisition of conservation skills has no 

effect on schooling effect on schooling and that it can solely be dependent on factors such as 

physical and mental interactions, and also the type of reasoning the child possesses rather than 

intelligence. 

Saunders et al (1984) also did a study on “A comparison of concrete and formal science instruction 

upon science achievement and reasoning ability of sixth grade students” whose aim was compare 

academic achievement between students who received formal instruction and other students who 

received concrete instructions. Formal instruction emphasised oral and written language, lectures, 

discussions, oral quizzes and written quizzes. On the other hand, concrete instruction emphasised 

on exploration, conceptual invention and discovery and hands-on activities. The sample consisted 

of 58 students from the formal instruction group and 57 students who received concrete instruc-

tions. At the onset of the study, both groups did not differ in science achievement but after a nine 

month period, students in the concrete instruction group scored higher in science achievement than 

their counterparts in the formal instruction group. These results point to the fact that children in 

the concrete operational stage require hands-on activities in order to get to understand and do well 

in science related subjects. The current study also involved experiments using hand-on activities. 

It also involved the administration on science tests. 

2.6 Methods of Enhancing Cognitive Development in Classrooms 

In any educational system, a teacher plays a pivotal role as a key person who imparts knowledge 

among the learners. Despite Piaget’s assertions that children construct knowledge on their own, it 

is imperative to note that no system of education is better without teachers (Joubish, 2011). How-

ever, a teacher can only deliver effectively if he/ she understand the nature of the growth and 

development of the learners as well as the learning process through cognition.  
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It is advantageous for teachers to understand cognitive psychology because it can help them im-

prove their teaching and student learning. Teachers become more familiar to how learners process, 

learn, and remember information, which helps them plan more effective lessons and create positive 

learning environments for their students. By using appropriate developmental instructional tech-

niques, teachers have been able to increase the test scores of children in public schools (Black & 

Green, 2005). 

Teachers who teach concrete operational learners should know that the learners are coming from 

pre-operational and therefore, there is need for the continuation of any pre operational activity for 

the children in this age group (Joubish, 2011). 

Teachers also need to involve children in operational tasks such as addition, subtraction, multipli-

cation, division, ordering in more concrete ways. Helleman (1969) posited that teachers should ask 

students to deal with not more than three or four variables at a time. Thus, children should only be 

allowed to do less complicated classwork with a limited number of steps to follow. The use of 

familiar examples should also be encouraged among teacher because it will enable learners to have 

a beginning point for assimilating new information. 

Saunders et al (1984) also did a study on “A comparison of concrete and formal science instruction 

upon science achievement and reasoning ability of sixth grade students” whose aim was compare 

academic achievement between students who received formal instruction and other students who 

received concrete instructions. Formal instruction emphasised oral and written language, lectures, 

discussions, oral quizzes and written quizzes. On the other hand, concrete instruction emphasised 

on exploration, conceptual invention and discovery and hands-on activities. The sample consisted 

of 58 students from the formal instruction group and 57 students who received concrete instruc-

tions. At the onset of the study, both groups did not differ in science achievement but after a nine 

month period, students in the concrete instruction group scored higher in science achievement than 

their counterparts in the formal instruction group. These results point to the fact that children in 

the concrete operational stage require hands-on activities in order to get to understand and do well 

in science related subjects. This clearly entails that children who receive instructions concretely 

tend to perform better than those who receive instructions formerly. 
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2.7 Number Conservation and Mathematical Fluency 

Piaget discovered that conservation of number comes naturally and through the child’s own expe-

rience at approximately six to seven years of age explaining the reason why it is the first conser-

vation task to be achieved (Siegal & Goldstein, 1969). According to santrock (2011), number con-

servation is the ability to recognise that numbers or objects can be changed or returned to their 

original condition. Number conservation allows the reversal of a chain of events or restoration of 

a changed state of incidents to the initial condition (Nugent, 2013).  Craig (1996) posited that, 

before a child is able to conserve numbers, it is useless to teach that child mathematics because the 

child will not understand what he/she is learning. Therefore, being a complex subject, mathematics 

is and it involving among other things addition and subtraction, children ought to possess the num-

ber conservation ability in order to complete arithmetic tasks without much difficulty. That is to 

say, because of the number ability, children cannot only solve arithmetic problems, they can un-

derstand them too. For instance, children can understand that if there are ten sweets in a basket and 

three of them are removed, then there will be seven sweets left in the basket. Furthermore, children 

can also understand that if those three sweets are returned to the basket, then there will be an 

original ten sweets. This is because, children at this stage of concrete operations understand that 

subtraction tasks are the inverse of addition tasks (Copeland, 1974).  This appears to increase the 

need for conservation ability as a prerequisite for addition and subtraction task, because reversi-

bility of thought must be maintained (Chapin & Johnson, 2006). 

Wubbena (2013) also did a study which was designed to investigate the cognitive level of devel-

opment and mathematical fluency among children in first grade. Conservation-of-liquid task was 

the only task that was administered among all of Piaget’s conservation tasks. The target population 

were 6 and 7 year old children who were 98 in number and were representative of low socioeco-

nomic classes from two elementary schools. A counterbalanced design, which involves the use of 

separate groups of subjects with each group receiving treatments in a different order was for the 

study. In this case, conserving and non- conserving children completed separately timed lists of 

addition and subtraction problems. Two one-way analyses of covariance (ANCOVAs) were con-

ducted to evaluate the fixed-factor of conservation level (con- serving and non-conserving) and 

the two dependent variables (addition and subtraction fluency); age was a covariate. After control-

ling for the effect of age, the results suggest that conserving children were significantly more fluent 
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in completing addition and subtraction problems than non-conserving children. Overall, children 

in the same grade and of the same age were at different levels of cognitive development; these 

levels had an effect on both addition and subtraction fluencies. 

Cooper and Schleser (2006) did a study on the effects of closing the mathematics achievement gap 

between African- American children and Caucasian children. The sample was drawn from children 

in pre-school and grade one. The sample size consisted of 16 African- American children and 40 

Caucasian children making it a total of 56. Their mathematical abilities were tested using the Wood 

Cock Johnson III (WJ III) test of achievement in mathematics fluency. The results yielded indi-

cated that African- American children were still at pre- operational level of thought with little or 

no ability to conserve which led to a decrease in achievement scores as compared to their Cauca-

sian counterparts whose achievement scores were higher because they level of thought was con-

crete operational thereby overcoming the milestone of conservation. The results indicate that for a 

child to overcome a mathematical challenge in the concrete operational stage, that child should 

have concrete operational thoughts. 

The Wood cock Johnston III was equally used by Ramos- Christian et al (2008) when they wanted 

to examine the mathematical fluency in relation to cognitive development on pupils who were in 

pre- operational and concrete operational stages. The sample consisted of 19 pre- operationers and 

20 concrete operationers making the sample size come to the total of 39. The WJ III was a 3 minute 

timed multitasked instrument that combined addition, subtraction and a few multiplication opera-

tions. The results showed that pupils who were in first and second grade and were in the concrete 

operational stage performed better on mathematical fluency tasks than children who were at the 

pre- operational level of cognitive development. The findings can be supported by Ojose (2008) 

who asserted that during concrete operational stage, children acquire the basic mathematical skills 

of addition and subtraction because they utilize their senses in order to know. Furthermore, chil-

dren consider two or three dimensions simultaneously instead of successfully. 
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2.8 Summary 

This chapter addressed literature that is related to the study that was undertaken.  

The reviewed literature focussed on studies that were dedicated to researching on Jean Piagets 

conservation tasks in relation to gender, number conservation and academic achievemnt in general. 

The review looked at studies that were done in different parts of the world. The studies indicated 

when concrete operational abilitiees begin to show in a child and if these abilities are sequential 

according to Piaget. The literature also looked at gender differences in relation to conservation 

abilities with studies revealing that boys performed better in conservation tasks than girls and other 

studies reporting other. 

Furthermore, other studies reported on the relationship between Piagetian tasks and academic 

achievement with most of them indicating that there was no relationship between Piagetian Tasks 

and Academic Achievement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

23 

CHAPTER THREE: RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter describes the methods that were used during data collection as well as how data was 

analysed. Sections falling under this chapter are; research methods, research design, study popu-

lation and study sample. It also comprises of sampling techniques that were employed and lastly, 

the data collection tools that were used for the study. 

3.2 Research Method 

The study adopted a quantitative research paradigm, which allowed the use of research hypotheses 

as well as help establish associations between social facts White 2005 in (Mwanza- Kabaghe, 

2015). A quantitative research paradigm creates a potential situation where control and prediction 

of variables is attainable. White (2005) in (Mwanza- Kabaghe, 2015) further stated that ‘quantita-

tive research is usually based on what is called positivist philosophy, which assumes that there are 

social facts with a single objective reality which is separated from the feelings and beliefs of indi-

viduals.  

3.3 Research Design 

A quasi-experimental research design was used to collect data on conservation abilities among 

learners such as number, liquid and mass. Shaughnessy et al (2003) stated that unlike true experi-

ments, quasi- experiments have no degree of control and there is total lack of randomisation. 

Therefore, since the study took place within the premises of the school, the researcher did a study 

on children who were available at that time paying particular attention to the ages and grades of 

pupils.  

3.4 Study Population 

The target population was restricted to children from public schools who are between the ages of 

seven and eleven years. The reason for the selection of this age range was because it is a period 

children are in the concrete operational stage of Piaget’s cognitive development. Furthermore, it 
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is the time that children begin to learn individual subjects such as mathematics and science. There-

fore, pupils in grades one to five between the ages of seven to eleven was the study population. 

3.5 Study Sample 

The study sample consisted of one hundred and fifty primary school pupils who were selected 

from five primary schools in Kitwe District. This means that thirty pupils were from each school, 

representing each grade from one to five, between the ages of seven and eleven, meaning that, six 

pupils represented each grade from the five primary schools.  

3.6 Sampling Techniques 

According to Kombo and Tromp (2014), sampling techniques are a segment of research plans that 

show how cases are to be chosen for the study.  In this study, simple random sampling was used. 

This is because in simple random sampling, there is a random selection of participants and each 

subject has an equal opportunity of being part of the selected group (Kasonde- Ngandu, 2013). 

Furthermore, simple random sampling enables the researcher to make generalisations to a larger 

population and make interpretations (Kombo & Tromp, 2014). However, simple random sampling 

can bring in possibilities of either a stronger or weaker concentration of high performers or vice 

versa. Therefore, to counter the limitation, a larger population of one hundred and fifty pupils was 

used. Furthermore, to counter gender bias, girls were randomly selected separately from boys to 

ensure an equal representation of both genders in the study.  

3.7 Data collection instruments 

3.7.1 The Zambia Achievement Test- Mathematics 

The Zambia Achievement Test- Mathematics (ZAT-M) is one of the instruments that was used to 

test pupils’ school achievement levels in the study. Developed by researchers from Yale Univer-

sity, the ZAT was adopted by the University of Zambia Researchers specifically for use in as-

sessing learner’s learning disabilities (Chamvu et al, 2009). The ZAT- M which has 61 items aimed 

at monitoring achievements made by pupils as they progress through their studies has been exten-

sively piloted in Chipata’s eastern province of Zambia. That said, the ZAT-M has been                 
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standardised to fit the large population of primary school pupils in Zambia (Jere- Folotiya 2014) 

(See Appendix 2). 

3.7.2 Science Tests 

Another instrument that was used are science tests that were generated from the Integrated Science 

Syllabus published in 2013 by the Curriculum Development Centre. Integrated science involves a 

combination of different subjects such as environmental science, home economics and agricultural 

science. Since the study aimed to test learner’s cognitive abilities in Science, environmental sci-

ence was the main focus. Furthermore, since environmental science has different components, the 

study concentrated on the human body as it was believed pupils already learnt on the topic at the 

time of the study since it is the first topic in all the grades one through five. (See Appendix 3). 

3.7.3 The Concept Assessment Kit (Cat) 

The Concept Assessment Kit by Goldshmid and Bentler (1968) is another instrument that was used 

in the study. The kit is in nine key areas of conservation tasks namely; substance, weight, contin-

uous, quantity, discontinuous quantity, number, distance, area, length, and two-dimensional space. 

However, only three Piagetian conservation tasks of Number, mass and weight were considered. 

The Concept Assessment Kit by Goldshmid and Bentler (1968) is an adaptation from the original 

tests that were used by Jean Piaget. The following is a summary of conservation tasks by 

Goldshmid and Bentler. (See Appendix 1) 

i. Substance: two dough balls will be used and one ball will be transformed into a sausage. 

The child will then be asked to compare the transformed ball and the original ball and give 

an estimation of the relative amount of dough contained in the two doughs. 

ii. Weight: this is a procedure similar to the substance task only the child has to tell the relative 

weights of the two balls. 

iii. Continuous quantity: two matching beakers will be filled with an equal amount of water 

then the child will be asked to compare the quantity of water in glasses. Water will then be 

added to one beaker and then poured in different containers. One which is tall and thin, 
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another one which is flat and extended and five small glasses. After the manipulation, the 

child will be asked to compare the amount of water in the original beaker and the amount 

of water in the other beaker. 

iv. Discontinuous quantity: the same procedure as in continuous quantity except, corn grains 

are used in place of water.  

v. Distance: the child will be shown two car tracks painted on the board.  One car track will 

be in a straight line and the other one will be divided into right angles. The line with right 

angles, though it will look longer, will represent the same distance as the line in the former. 

The experimenter will then move one car on the first track over two segments and the child 

will be asked to move his car on the second track a distance equal to that travelled by the 

first car. This procedure will be repeated by varying the number of segments covered by 

the experimenter's car. 

vi. Length. Two sticks of identical length will be laid side by side so that their edges corre-

spond. After the sticks matched the red stick will be moved to the right by one inch. The 

sticks will then again placed parallel to each other. After the child confirms that they are 

of equal length, one of the two sticks will be moved by an inch so that its leading end is to 

the right of the other stick. The child will once again be asked if they are of identical length. 

After matching the sticks once more, one of them will be placed between two Mueller-Lyer 

illusion arrowheads (90 degrees, with ends 2 in long). 

3.8 Data collection procedure and timeline 

Approval to carry out the study was obtained from DRGS. Thereafter, the researcher went to 

schools and carried out experiments among primary school learners who are in the concrete oper-

ational stage and were between the ages of seven and eleven. As a way of getting precise infor-

mation, children in all classes were selected on the basis of the age they were supposed to be in 

that grade. For instance, in grade one classes, only children who were 7 years old were selected as 

part of the sample and because of the large sample size, a maximum time frame of 3 weeks for 

data collection was considered 
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3.9 Data Analysis 

The data was analysed quantitatively using the Statistical Package for Social Sciences (SPSS) That 

is to say descriptive statistics and frequency distributions were used to describe the data variables. 

T tests were used to show the mean differences among boys and girls and correlation tests were 

used to show associations among variables and lastly, hierarchical regression was conducted in 

order to test the major hypotheses.  

3.10 Ethical considerations 

Approval was sought from the University of Zambia Ethics committee and permission to conduct 

the study was obtained from the Ministry of Education through the Kitwe District Education Board 

Secretary’s office as well as the Headmasters of the respective schools were the study was con-

ducted. The participants were treated with respect and assent was obtained from the head teachers 

before they participated in the study. The pupils were also assured of the highest confidentiality of 

the results obtained from the study. Furthermore, the pupils were accorded the right to understand 

what the researcher was researching on and the purpose of the research. Finally, the researcher 

shared the findings with the schools where the research was carried out for their reactions. (See 

Appendix 4) 

3.11 Summary 

This chapter presented the methodolody that was used in the study. The study adopted a 

quantitative research paradigm. A Quasi experimental design was used to collect data on 

conservation abilities of learners. The target population were children from public primary schools 

who were aged between 7 and 11 years. The sample size was 150 participants who were selected 

using simple random sampling procedure. The instruments that were used in the study were the 

concept assessment kit, the Zat-mathematics (Zambia Achievement  Tests and the science Tests 

that were generated from the school curriculum. Data was analysed quantitatively using the 

statistical package for social sciences (SPSS) and ethical issues were highly upheld. 
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CHAPTER FOUR: PRESENTATION OF FINDINGS  

4.1 Introduction 

This chapter analysed the data collected on Piagetian conservation tasks and academic perfor-

mance in Kitwe district of Zambia. More specifically, the study sought to establish the influence 

that Piagetian conservation tasks can have on the academic performance of children in the concrete 

operational stage. The study focused on five grades, from one to five. Thirty pupils from each 

school with each representing each grade were randomly picked from five different schools in 

Kitwe district. Therefore, the total number of pupils who were part of the study was one hundred 

and fifty with an equal representation of both boys and girls which stood at seventy-five each. The 

equal representation came about as a way of countering gender bias. All the results in this chapter 

were obtained from SPSS. The analysis was in two parts for each grade; Piagetian conservation 

tasks and academic performance. For Piagetian conservation tasks, a pupil was said to conserve if 

he or she affirmed with the answer ‘same’ and also gave a reason why. For academic performance, 

a pupil was said to be competent in academics when they got the academic questions right that 

were based on the mathematics and science syllabi by the Curriculum Development Centre (CDC).  

4.2 Accomplishment of Piagetian tasks and Academic Performance by Primary School 

Children  

4.2.1 Conservation of Mass 

There were two questions that all pupils from grade 1 to 5 had to answer based on conservation of 

mass. 

Table 1: Conservation of Mass from Grade One to Five 

 Grades Total 

Grade One Grade Two Grade Three Grade Four Grade Five 

Conservation of 

mass 

One correct 13 19 9 15 13 69 

Two correct 0 0 1 3 0 4 

Non- Correct 17 11 20 12 17 77 

Total 30 30 30 30 30 150 

 

Note: The numbers in the table represent the number of pupils 
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According to table 1, out of 30 grade one pupils, 13 pupils managed to get one question correct 

while 17 pupils got all questions wrong and none of them gave any correct answers. Grade two 

column shows that from the two questions, none of them gave two correct answers while 19 pupils 

gave at least one correct answer and the remaining 11 gave 2 incorrect answers. Grade 3 column 

shows that only 1 pupil managed to give correct answers to both questions, 9 pupils only gave one 

correct answer and the remaining 20 pupils gave two incorrect answers. Grade 4 column shows a 

slight improvement as 3 pupils managed to give two correct answers while 15 pupils gave only 

one correct answer leaving the remaining 12 who gave 2 incorrect answers for both questions. 

Grade 5 column indicates that that none of the grade 5 pupils gave any correct answer to both 

questions while 17 pupils gave 2 incorrect answers and only 13 pupils managed to answer 1 correct 

question.  

4.2.2 Conservation of Number 

Table 2: Conservation of Number from Grade One to Five 

 

 Grades Total 

Grade one Grade 

two 

Grade 

three 

Grade 

four 

Grade 

five 

Conservation of 

number 

One cor-

rect 

20 18 18 8 14 78 

Two 

correct 

7 10 11 21 16 65 

Non- 

correct 

3 2 1 1 0 7 

Total 30 30 30 30 30 150 

Note: The numbers in the table represent the number of pupils 

According to table 2, out of 30 grade one pupils, 20 pupils gave 1 correct answer, 7 pupils managed 

to give 2 correct answers and 3 pupils gave both incorrect answers. Grade two column indicates 

that from the 30 pupils that participated in the study, 18 pupils gave one correct answer, 10 pupils 

gave correct answers both questions, 2. Grade 3 column shows a slight improvement as only 1 

pupil gave two incorrect answers indicating that the remaining 29 answered at least a question 
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from which 11 pupils gave 2 correct answers. Grade 4 column shows that 8 pupils gave at least 1 

correct answer, 21 pupils gave two correct answers, and only 1 pupil gave 2 incorrect answers. 

Grade 5 column shows that from the 30 pupils that participated in the study, 14 managed to give 

1 correct answer, 16 gave 2 correct answers and none gave 2 incorrect answers. 

4.2.3 Conservation of Liquid 

Table 3: Conservation of Liquid 

 

 Grades Total 

Grade one Grade two Grade three Grade four Grade five 

Conservation of liq-

uid 

One correct 9 21 22 26 28 106 

Non-   cor-

rect 

21 9 8 4 2 44 

Total 30 30 30 30 30 150 

Note: The numbers in the table represent the number of pupils 

According to table 3, none of the 150 pupils managed to give correct answers to both questions. 

Out of 30 grade ones, only 9 got one question correct while 21 pupils got both questions wrong. 

Grade two column shows that 21 pupils got one question correct while only 9 pupils got both 

questions wrong. Grade 3 column shows that 22 pupils got 1 answer correct only 8 got both wrong. 

Grade 4 column shows that 26 got 1 question correct and the remaining 4 got both questions wrong. 

Grade 5 column shows that 28 pupils got 1 question correct with the remaining two pupils getting 

both questions incorrect. 
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Table 4: Piagetian Conservation Tasks (Mass, Number and Liquid) for Grade 1 to 5  

 

 Grades Total 

Grade One Grade Two Grade Three Grade Four Grade Five 

Piagetian Con-

servation Tasks 

0 2 0 0 0 0 2 

1 10 2 4 0 1 17 

2 10 12 15 5 10 52 

3 6 12 6 16 10 50 

4 2 4 4 6 9 25 

5 0 0 1 3 0 4 

Total 30 30 30 30 30 150 

Note: Numbers in the table represent the number of correct answers per grade 

According to table 4 which shows all the conservation task the 150 pupils performed, only two out 

of 150 pupils failed to answer any of the six questions correctly whereas four pupils managed to 

answer five questions correctly out of 150 pupils. 25 pupils managed to answer four questions 

correctly, 50 pupils gave three correct answers, 52 pupils gave two correct answers and seventeen 

pupils gave only one correct answer. 

Table 5: Piagetian Conservation Tasks for all 150 Pupils 

 

 Frequency Percent Cumulative Percent 

Valid 0 2 1.3 1.3 

1 17 11.3 12.7 

2 52 34.7 47.3 

3 50 33.3 80.7 

4 25 16.7 97.3 

5 4 2.7 100.0 

Total 150 100.0  

According to table 5, the majority of pupils answered 2 and 3 questions correctly representing 

34.7% and 33.3% respectively. The table also shows that none of the pupils managed to answer 
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all the six questions correctly. This means that the extent to which pupils accomplished the Piage-

tian tasks was above average because that is the category in which the majority of the pupils are 

falling representing a total percentage of 68.0% 

4.2.4 T-Test between Piagetian tasks and Gender (Boys and Girls) 

A t test was run to compare the means between girls and boys with the intention of finding out 

whether they were significantly different from each other. 

Table 6: T-Test  

 Gender N Mean Std. Deviation Std. Error Mean 

Piagetian tasks Female 75 2.53 1.004 0.116 

Male 75 2.68 1.042 0.120 
 

According to table 6 above, the mean for the girls was 2.53 while the mean for the boys was 2.68. 

The standard deviation for the girls was 1.004 while the ones for boys was 1.042. 

Table 7: Independent Samples Test between Piagetian Tasks and Gender 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. T df Sig. (2-tailed) 

Piagetian 

tasks 

Equal variances as-

sumed 

0.221 0.639 -0.878 148 0.382 

Equal variances not 

assumed 

  -0.878 147.803 0.382 

 

Table 7 shows the Levene’s test for equality of variance with a p value of 0.639 which is more 

than 0.05 level of significance. The p value 0.382 showing that there was no significant difference 

between males and females. Therefore, at an alpha of 0.05 we fail to reject the null hypothesis that 

there is no difference in the performance of Piagetian tasks between boys and girls. 
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Table 8: Correlation between Age and Ability to Conserve 

 Age Total 

Seven 

Years 

Eight Years Nine Years Ten Years Eleven 

Years 

Piagetian Con-

servation Tasks 

0 2 0 0 0 0 2 

1 10 2 4 0 1 17 

2 10 12 15 5 10 52 

3 6 12 6 16 10 50 

4 2 4 4 6 9 25 

5 0 0 1 3 0 4 

Total 30 30 30 30 30 150 

 

 

Table 9: Paired Samples Correlations between Age and Ability to Conserve 

 N Correlation Sig. 

Pair 1 Age & Piagetian tasks 150 0.375*** 0.000 
 

Note: *** indicates significance at 0.01 and ** indicates significance at 0.05 

According to table 8 and 9, age is positively related to Piagetian tasks and the level of significance 

is at 0.01. Therefore, this means that an increase in age increases the performance in Piagetian 

tasks. Hence, we accept the hypothesis that older children would perform better at conservation of 

mass, number and liquid tasks. This also implies that the alternative hypothesis that there is a 

positive correlation between age and ability to conserve is true. 

Table 9: T-Test between Conservation of Number and Gender (Boys and Girls) 

 Gender N Mean Std. Deviation Std. Error Mean 

Conservation of number Female 75 1.35 0.557 0.064 

Male 75 1.43 0.597 0.069 
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According to table 9, the mean for the girls was 1.35 and the mean for boys was 1.43. A t test was 

conducted so as to see whether that small difference between the two means was statistically sig-

nificant. 

Table 10: Independent Samples Test between Conservation of Number and Gender 

  Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) 

Conservation of 

number 

Equal variances 

assumed 

1.515 0.220 -0.849 148 0.398 

Equal variances 

not assumed 

    -0.849 147.317 0.398 

 

Note: *** indicates significance at 0.01 and ** indicates significance at 0.05 

According to table 10, the slight difference in the means was not statistically significant because 

the p value was 0.398 which was more than 0.05 level of significance. Therefore, at an alpha of 

0.05, the hypothesis that boys would perform better on conservation of number tasks than girls 

was rejected. 

Table 11: Correlation Analysis between Academic Performance and Piagetian Tasks 

 
 

 

 1 2 3 4 5 6 

1. Age - .017 .295** .445** -.364** -.398** 

2. Conservation of mass  - .258** -.011 .085 .005 

3. Conservation of number   - .077 .048 .071 

4. Conservation of liquid    - -.261** -.219** 

5. Mathematics     - .530** 

6. Science      - 

 
 

Note: ** indicates correlations significant at 0.01 level (2-tailed), * indicates correlations signifi-

cant at 0.05 level (2-tailed). 



 

35 

According to table 11, there is no correlation between age and conservation of mass. However, 

age was positively correlated with conservation of number (𝑟 = 0.295) and conservation of liquid 

(𝑟 = 0.445), an indication that as age increased, so did the performance in conservation of number 

and liquid. Mathematics indicated no correlation with conservation of mass and conservation of 

number. This means that the responses that were given in number and mass conservations had no 

influence on the outcome of mathematics results. There was also a negative correlation between 

mathematics and conservation of liquid (𝑟 = −0.261) implying that as the performance in math-

ematics increased, the performance in conservation of liquid decreased. Science was neither cor-

related with conservation of mass nor conservation of number however, there was a negative cor-

relation between science and conservation of liquid (𝑟 = −0.219) this indicates that as perfor-

mance increases in science, performance in conservation of liquid decreases. There was also a 

positive correlation between mathematics and science (𝑟 = 0.530) which implies that as perfor-

mance in mathematics increases, the performance in science also increases. 

4.3 Hierarchical Regression Analysis 

According to results in table 11 showing correlation between age and Piagetian tasks, a Hierar-

chical multiple regression was also performed so as to investigate the ability of Age to predict 

levels of Piagetian tasks after controlling for gender.  

Table 12: Hierarchical Regression Analysis      

 

 

 Model 1   Model 2   

 Beta (1) SE (1) VIF (1) Beta (2) SE (2) VIF (2) 

Control Variable       

Gender 0.147 0.167 1.000 0.147 0.155 1.000 

Independent Variable       

Age    0.270*** 0.055 1.000 
 

 

Dependent variable: Piagetian tasks. Note: *** indicates significance at 0.01 and ** indicates sig-

nificance at 0.05.  
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According to table 12, Age was statistically significant at 0.01 which is a high level of significance. 

A year increase in age increases Piagetian task performance by 0.27. 

Table 13: Model Summary 

Model R Square Adjusted 

R Square 

Std. Error 

of the Es-

timate 

Change Statistics Durbin-

Watson 
R Square 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

1 0.005 -0.002 1.023 0.005 0.770 1 148 0.382  1.688 

2 0.146 0.134 0.952 0.140 24.151 1 147 0.000  
 

In the first step of hierarchical multiple regression, one control variable was entered, Gender. 

Model 1 was not statistically significant while model 2 was at 0.01 as seen in table 15 showing 

model summary. The addition of the variable Age in Model 2 increased the R square change by 

0.14. This means that 14% of the variations in Piagetian tasks were explained by the addition of 

age to the model. The values of the Variance Inflation Factors (VIF) in table 14 show that there 

was no multi-collinearity since none of them was above 10. According to the Durbin Watson test 

in table 15, it was above 1.0 therefore, we did not have any outliers. 

4.4 Sumary 

This chapter   presented analysed data based on the study objectives and hypotheses. It began by 

giving an introduction of how data was collected, the target population, the sample size and also 

an explaination of the kind of pupil that was said to have conserved. The study showed that from 

the 150 pupils who particpated in the study, only two failed to give all six correct answers. 

The T-test also revealed that there was no statistical significance between the performance of boys 

and girls on Piagetian task. Furthermore, the study potrayed that there was a correlation between 

age and the ability to conserve. Lastly, the study revealed that there was no relationship between 

Piagetian task and academic achievement.  

The chapter ends with a hierarchical regression analysis which showed the levels of significance 

between age and the ability to conserve. 
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CHAPTER FIVE: DISCUSSION OF FINDINGS 

5.1 Introduction 

This chapter discusses the findings of the study according to the aim and specific objectives as 

expounded in chapter one. The discussion of the research results is anchored on the relevant            

literature reviewed in chapter two as well as the data that was obtained from the field research. 

The study investigated the influence of Jean Piaget’s conservation tasks on the academic perfor-

mance of pupils in the concrete operational stage in Kitwe District of Zambia and it was guided 

by five objectives which were:  

1. To ascertain the extent to which Piagetian conservation tasks had been accomplished by 

primary school children in the concrete operational stage 

2. To determine if success in Piagetian conservation tasks at concrete operational stage is 

dependent on gender  

3. To investigate if the three conservation tasks of number, liquid and mass are accurately 

sequential with regard to the age of the child  

4. To establish if boys will perform better at conservation of number tasks than girls 

5. To ascertain if  success at Piagetian tasks entails academic achievement 

5.2 Interpretation of results 

5.2.1 Accomplishment of Piagetian tasks by pupils in the concrete operational stage 

According to the research results in chapter four, it was indicated that the extent to which pupils 

answered questions on Piagetian tasks was above average because that is the category in which 

the majority of pupils are falling representing a total percentage of 68.0. Therefore, it can be        

concluded that children in the concrete operational stage, though not all but the 68%, have at least 

accomplished Piagetian tasks. The results indicated that only one grade one pupil, aged seven, 

failed to give even one correct answer to all the questions, an indication that the child could not 
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yet have acquired concrete operational abilities despite being seven years old. It could also mean 

the child’s development of cognitive abilities is doing so at a slow rate. It can also be noted that 

even though 68% of the children accomplished Piagetian tasks, there were variations in which the 

answers were brought out indicating a difference in their development of cognition. For instance, 

some pupils gave all the correct responses instantly, while others had to probe before they could 

give a correct answer.  This can be supported by Ginsburg and Opper (1969) who posited that there 

is a variation in the age at which children are able to complete conservation tasks with some chil-

dren developing the ability much earlier or later due to some individual differences. This was also 

the case for the seven year old who did not manage to get any of the asked questions on Piaget’s 

tests right. These findings justifies the statement made by Durr (2001) that certain accomplish-

ments and attainments correspond with a particular age. The findings are in line with a study that 

was done Dhep (1976) whose main purpose of the study was to assess the age at which the men-

tioned conservation tasks are attained by Thai children and the results supported Piaget’s assertions 

as the ages at which the Thai children attained intellectual levels on conservation tasks of number, 

mass, weight and volume were in a respective order of 6-7, 7-8, 8-10 and 11. This indicates that 

mastery at Piagetian tasks is more dependent on the age of an individual just as Piaget has postu-

lated. The results also correspond with those of Mwangangi (1974) who did a study on the cogni-

tive development of Kenyan children of which the findings were that older children performed 

better on conservation tasks than younger children.  

The results also coincide with those of Sarfo and Affan (2015) who similarly did a study on the 

influence of age on conservation among the Ghanaian children and whose results supported the 

assertion that older children performed better on the conservation tasks than younger children.  

Furthermore, Mikyung (1987) in her thesis “Cognitive development of Korean Kindergarten      

children and its relationship to Age, Gender, Social Class and Maternal Attitude” which                    

investigated the variables that can affect conservation in kindergarten children yielded the same 

results which showed that children six or more years of age were significantly better than children 

who were less than 6 years of age. 
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Goldschmid et. al (1973) also concluded in his study ‘A cross-cultural investigation of                     

conservation’ done on children aged between 4 and 8 who were from 6 countries including,        

Australia, Holland, England, New Zealand, Poland and Uganda, that age and the ability to conserve 

in both males and females was quite consistent with a few overlaps in the rate of acquisition        

probably due to environmental differences. 

5.3 Gender and success on Piagetian tasks 

The second objective was to determine if success in Piagetian conservation tasks at concrete           

operational stage is dependent on gender. The Levene’s test for equality of variance had a p value 

of 0.639 which is greater than the 0.05 level of significance. This implied that there was no              

difference in the performance of Piagetian tasks between boys and girls. This was because the 

variances between the two samples were not significantly different from each other. This indicated 

that cognitive abilities, regardless of one’s gender are the same because even when the boys did 

better than the girls in the tests, the difference was not significant to warrant a conclusion that their                    

performance was better than that of the girls. These results were in line with those of the 1974 

Mwangangi study on the differences in conservation tasks of water, clay, number and area between 

boys and girls which clearly indicated that there was no significant difference in the performance 

of conservation tasks between boys and girls on conservation tasks. 

The research results are also tallied with those found by Mauta who did a research in 2014 on 

cognitive abilities of lower primary school pupils in Igembe Central Division of Igembe district, 

Kenya, where the overall results on the conservation tasks performed showed that boys performed 

better in all the conservation tasks though the difference was not significant to draw a conclusion 

that boys were intellectually superior than girls. Furthermore, the results correspond to those of 

Talat’s 2013 study conducted in Pakistan which aimed to establish the influence of gender on the 

cognitive development of Pakistani children and whose results showed that there was no                  

significant difference between the cognitive levels of boys and girls on conservation tasks. 

Similarly, Sclafini and Labarba (1982) equally did a study on 24 male and 24 female kindergarten 

and first grade students which wanted to determine whether sex differences exist in conservation 
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ability development and the results showed that there was no significant sex differences as far as 

conservation was concerned. 

Contradictory results on gender and the ability to conserve have also been reported. For instance, 

Goldschmid found that there was a higher performance from boys than girls in all the 10 different 

conservation tasks administered on them. However, the results were seen to be as a result of a 

difference in opportunities where boys, because of their different roles they play were able to easily 

answer given conservation answers. 

Brekke and Williams (1973) reported a change in that girls, in a group of those in first grade, 

conserved more on more than four Piagetian tasks than boys. They observed that girls conserved 

more significantly on two substance tasks while boys conserved more on conservation of number 

tests though the differences were not significant. 

5.4 Number conservation 

The fourth objective was to establish if boys would perform better at conservation of number tasks 

than girls as boys are mostly perceived to be good at mathematics than girls. Therefore, the 

Levene’s test for equality of variances also showed a p value greater than 0.05 which was at 0.220 

which entails that the variances between the two samples are not significantly different from each 

other. According to the results, despite the perceived status that suggests that boys are good at 

numbers than girls, there was no difference in the performance of number conversation between 

boys and girls as none of the two genders outwitted the other. 

In relation to conservation of number between boys and girls, Cooper and Schleser (2006) did the 

a study of number conservation between African- American children and Caucasian children and 

the results yielded indicated that African- American children were still at pre- operational level of 

thought with little or no ability to conserve which led to a decrease in achievement scores as        

compared to their Caucasian counterparts whose achievement scores were higher because their 

level of thought was concrete operational thereby overcoming the milestone of conservation. The 

results indicate that for a child to overcome a mathematical challenge in the concrete operational 

stage, that child should have concrete operational thoughts.  
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Ramos- Christian et al (2008) equally used the Wood cock Johnston III when they wanted to        

examine the mathematical fluency in relation to cognitive development on pupils who were in      

pre- operational and concrete operational stages. The results showed that pupils who were in first 

and second grade and were in the concrete operational stage performed better on mathematical 

fluency tasks than children who were at the pre- operational level of cognitive development. An 

indication that mathematical fluency becomes better as a child transitions to concrete operational 

thoughts. 

The Wubbena 2013 study on an investigation of the cognitive level of development and                

mathematical fluency among children in first grade is equally in line with the results of the current 

study. The aim of the study was to find out which students, conserving or non-conserving would 

have a better mathematical fluency addition and subtraction. The results suggested that conserving 

children were significantly more fluent in completing addition and subtraction problems than       

non-conserving children. Overall, children in the same grade and of the same age were at different 

levels of cognitive development; these levels had an effect on both addition and subtraction            

fluencies. 

5.5 Piagetian tasks and academic achievement 

The fifth objective was to ascertain if success at Piagetian conservation tasks entails academic 

achievement. Using the Pearson correlation coefficient, it was found that the p value was greater 

than the 0.05 level of significance, as it was at 0.074. Therefore, we failed to reject the null               

hypothesis that there was no relationship between success on Piagetian conservation tasks and 

academic achievement. It was found that there were children who answered brilliantly on the               

Piagetian tasks but the brilliance was not reflected in the academic tests, and on the other hand, 

there were children who did so well on academic tests but failed to do well on Piagetian tasks. This 

finding suggested a conclusion that success on Piagetian tasks did not guarantee academic     

achievement. 

The study is in line with the Ghazi and Ullah study of 2015 whose main objectives of the study 

was to apply the concrete operational stage of Piaget’s theory to pupils between ages of seven and 

eleven and also to compare their academic achievement in general science, that is Physics,       
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Chemistry and Biology. The results indicated that children who fell into the category of concrete 

operational stage possessed the ability to solve problems in learning, especially general science. 

The results are also in line with those found by Rogan and Macdonald (1983) on a research that 

was done on 602 South Africans at Ciskei. It was indicated that the acquisition of conservation 

skills has no effect on schooling effect on schooling and that it can solely be dependent on factors 

such as physical and mental interactions, and also the type of reasoning the child possesses rather 

than intelligence. 

Zorour (1971) equally supports the assertion that success on Piagetian tasks does not guarantee 

academic achievement. In his study which involved 224 Lebanese elementary school children, 

Piaget’s tasks were investigated taking into consideration the age, sex, social economic status and 

the scholastic level of the children. It was found that the ability to conserve number only increased 

significantly with regards to the age of the child. Furthermore, the study concluded that scholastic 

level was not significantly relation to the ability to conserve on Piagetian tasks. 

Also in support of the results are from the study that was done by De-cries (1974). The aim of the 

study was to assess the relationship between Piagetian conservation tasks and intelligence. The 

143 pupils, who were the study sample were divided into 3 groups of high, middle and low IQ 

based on intelligence tests and were tested on conservation tasks such as number, mass, length and 

liquid. The conclusion was that Piagetian tests cannot measure intelligence or academic                   

performance. 

The results however, do not correspond to the results that were found by Horgan and Hayes (1994) 

whose study aimed to investigate the differences in performance of Piaget’s tasks among 6 year 

old Anglo American and Japanese children who were exposed to one or two languages when     

learning. The results indicated that children who were Anglo Americans and whose first language 

was English but was learning in Japan and were taught in Japanese, as well as Japanese children 

whose first language was Japanese but were in America and learning in English were better           

conservers than those children who only spoke and learnt in one language. 
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The Inman and Secrest (1981) study also support assertions that conservation tasks have no effect 

on academic achievement. In a study whose aim was to investigate Piaget’s conservation tests and 

its implication on academic achievement, a hierarchical simple structure factor solution was         

obtained for item scores from a psychometrized battery of Piagetian-type tasks individually            

administered to 660 kindergarten children. On the first level, there were Piagetian theoretical en-

tities of seriation, classification, conservation of number, and temporal and spatial reasoning, with          

numeration loading on seriation and classification as indicated by the theory. On the second level 

there were two factors identified as Piaget's logicomathematical and infralogical operations.  This 

was followed by a third-level factor that was known as a g factor. Piagetian-type tasks with                     

kindergarden and first grade academic achievement was through the third-level g factor. A              

socio-economic factor was the fourth factor but made no unique contribution to predicted first 

grade achievement. It was concluded that the Piagetian concrete operations variables have no 

unique role in the prediction of kindergarten or first grade academic achievement. 

5.6 Summary 

This chapter discussed the research findings and compared them with other literatures similar to 

the research topic. The study indicated that 68% pupils in the concrete operational stage had 

acquired a concrete operational thought. 

The study indicated that there was no difference in the performance of Piagetian tasks between 

boys and girls and the results were in line with those of Mwangangi (1974) who also reported that 

the performance of conservation tasks between boys and girls were not different. The study also  

revealed that there was no significant difference in the conservation of number between boys and 

girls . Lastly the findings indicated that there was no correlation between Piagetian task and 

acadmic achievement  and the results talied with those found by Rogan and Macdonald (1983) 

which indicated that the acquisition of conservation skills has no effect on schooling and that it 

can solely be dependent on factors such as physical and mental interactions.  
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS 

6.1 Introduction 

This chapter summarises and concludes the study which was on the influence of Jean Piaget’s 

conservation tasks on the academic performance of pupils in the concrete operational stage in 

Kitwe district. 

6.2 Conclusion  

The study sought to investigate the influence of Jean Piaget’s conservation tasks on the academic 

performance of children in the concrete operational stage in Kitwe district. Taking into account 

the study objectives, it is shown that by the age of seven, children have already acquired                  

conservation abilities as indicated by the number of questions they managed to answer correctly. 

The results also indicated that there is no significant difference in terms of performance on           

conservation tasks between boys and girls. This means that even if boys performed better than the 

girls, the results were not as much to warrant a statistical significance. Furthermore, on whether 

age was a determining factor on how well a Piagetian task could be performed, the results showed 

that there was a positive correlation between age and the ability to conserve. The positive correla-

tion was on conservation of liquid and number. This means that the older the pupil, the more likely 

he/she gave accurate responses on conservation questions particularly number and liquid tasks.  

However, age and mass showed no correlation at all, implying that the performance for both older 

and young pupils on the conservation of mass task was the same. Furthermore on number tasks, 

the conclusion was that there was no significant difference between boys and girls performance 

indicating that both genders understood conservation of number to some extent. The results further 

indicated that there was no correlation between success on Piagetian tasks and academic achieve-

ment. This means that those who performed well in academic tasks did not automatically perform 

well in conservation tasks and the opposite is true for those who performed well in conservation 

tasks and not in academics.  That said, the results suggested that giving accurate responses on 

Piagetian tasks did not guarantee success on academic performance. 
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6.3 Recommendations 

From the results obtained; 

1.        From the findings, it was evident that on average, pupils performed well on Piagetian 

conservation tasks because of the hands-on tools that were used to collect data for 

Piagetian tasks. Therefore, there is need for pupils to focus on hands-on activities 

which will help discover concepts and principles that they can accommodate on their 

own. Hands-on activities such as science experiments can help students discover the 

meanings of concepts using logical thought.  

2.        There is also need for learners to build on existing knowledge by using familiar exam-

ples to explain more complex ideas so that they can have a beginning point for assim-

ilating new information. 

3. Children in the concrete operational stage should be given cognitively appropriate 

strategies to enhance learning. This can be done by using materials in form of sticks, 

stones or clay and toys and well as the use of wall charts to enhance learning.  

4. Learners at this stage of concrete operations are able to think logically, therefore, 

teachers can also help explore learner’s abilities with challenging logical problems and 

brain teasers. Focus should also be on open ended questions as they stimulate abstract 

thinking.  

6.4 Areas for Future Research 

In view of the research conducted on the influence of Jean Piaget’s conservation tasks on the aca-

demic performance of pupils in the concrete operational stage, here are the recommendations of 

the topics to consider for future research. 

1. A qualitative study should be carried out so that an in-depth view of pupils, teachers, ad-

ministrators as well as the parents can be brought out. 
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2. Future research should also include the social economic status of children as it can be a 

factor that can influence the way questions can be answered. 

3. A comparative study between children in rural or urban areas or children in public or pri-

vate schools should be done in order to find out if the same results can be yielded. 

4. Future research should also include conservation tasks such as area, distance and length for 

a wider conclusion. 

  



 

47 

REFERENCES 

Acredolo, L. P. (1978). Development of spatial orientation in infancy. Developmental                     

Psychology,224-234. 

Aremu, O. A., & Sokan, B. O. (2002). A multi- causal evaluation of academic performance of 

Nigerian learners: issues and implications for national development.                   

Department of guidance and counselling. . Ibadan: University of Ibadan. 

Atkinson, C. (1983). Making sense of Piaget. London: Routledge & Kegan Paul. 

Boere-Boonekamp, M. M. Bossink-Tuna, H. N., L’hoir, M. P., & Beltman, M., (2009). Parental 

perception of weight and weight-related behaviour in 2-to 4-year-old children in 

the eastern part of the Netherlands. European Journal of Pediatrics, 333-334. 

Bruner, J. (1964). The course of cognitive growth. American Psychologist. 

Cooper, J. A., & Schleser, R. (2006). Closing the achievement gap: Examining the role of cognitive 

development level in academic achievement. Early Childhood Education       

Journal, 301-306. 

Copeland, R. E., Brown, R. E., & Hall, R. V. (1974). The effects of Principal-Implemented       

Techinques on the Behaviour of Pupils. Journal of Applied Behavior Analysis, 

77-86. 

Craig, W. (2005). Theories of Development: Concepts and Applications. New Jersey: Pearson 

Prentice Hall. 

Dawda, D. (2006). The Literacy Hypothesis and Cognitive Development. Burnaby: Simon Fraser 

University. 

Donaldson, M., & Mcgarrigle, J. (1974). Conservation accidents. Journal of Cognition, 3-4. 

Donnelly, J. E. (2016). Physical Activity, Fitness, Cognitive Function, and Academic           

Achievement in Children: A Systematic Review. Journal of Medical Science 

Sports Exercise, 1197-1222. 



 

48 

Dweck, Walton, & Cohen. (2014). Academic Tenacity: Mindsets and Skills that Promote Long 

Term Term Learning. Bill and Melinda Gates Foundation. 

Dworetzky, J. P. (1990). Introduction to Child Development (4th Ed). Columbia: Columbia         

University Press. 

Dzulkifli, M., & Alias, I. (2012). Students of Low Academic Achievement- Their Personality, 

Metal Abilities and Academic Performance: How Counsellor Can Help.               

International Journal of Humanities and Social Science, 220-225. 

Elkind, D. (1961). Children's discovery of the conservation of mass, weight, and volume: Piaget 

replication study II. The Journal of Genetic Psychology, 219-227. 

Epstein, J. L. (1996). School and Family Partnerships. Baltimore: John Hopkins University. 

Ginsburg, H., & Opper, S. (1969). Piaget's theory of intellectual development. An introduction. 

Englewood Cliffs, N. J: Prentice-Hal. 

Goldschmid, M., & Bentler, P. (1968). Manual: Concept Assessment Kit. Conservation. San          

Diego, CA: Educational and Industrial Testing Service. 

Greenfield, P. M., & Cocking, R. R. (1996). Interacting with video. Norwood, NJ: Ablex. 

Hartmann, E. E., Bradford, G. E., Chaplin, P. K., Johnson, T., Kemper, A. R., Kim, S., &          

Marsh-Tootle, W. (2006). Universal Preschool Vision Screening: A demonstra-

tion Project. Journal of Pediatrics, 226-237. 

Helleman, R. (1969). Piaget and the Teaching of History. Educational Research.  

Hilgard, E. R. (1987). Psychology in America: A Historical Survey. San Diego, CA: Brace    

ovanovich. 

Inhelder, & Piaget. (1958). The Growth of Logical Thinking from Childhood to Adolescence. New 

York: Basic Books. 

Jencks, C. & M, Phillips (1998). The Black White Test Score Gap. Washington DC: Brookings 

Institution Press. 



 

49 

Jeynes, W. H. (2003). A meta-analysis: The effects of parental involvement on minority children's 

academic achievement. Education and Urban Society, 202-218. 

Joubish, F. (2011). Cognitive development in Jean Piageté work and its Implications for teachers. 

World Applied Sciences Journal. 

Kasonde-Ngandu, S. (2013). Writing a research proposal in educational research. Lusaka:           

University of Zambia Press 

Kiminyo, D. (1981). Cognitive development in African Children. Paris: UNESCO. 

Kombo, D. & Tromp, D. (2006). Proposal and thesis writing: An introduction. Nairobi: Don 

Bosco. 

Korir, D. K., & Kipkemboi, F. (2014). The impact of school environment and peer influences on 

students’ academic performance in Vihiga County, Kenya. International Journal 

of Humanities and Social Science, , 4-5. 

Lemlech, J. (2010). Curriculum and Instructional Methods for the Elementary and Middle School 

(7th ed.). New Jersey: Merrill Prentice Hall. 

Mauta, P. (2014). A study of cognitive abilities of lower primary school pupils in Igembe Central 

Division of Igembe District. Mediterranean Journal of Social Sciences. 

Mclaughlin, G. H. (1963). Psycho‐logic: A possible alternative to Piaget's formulation. British 

Journal of Educational Psychology, 61-67. 

Michela, C., & Cahen, A. (2013). Linking Perception and Cognition. Glasgow: Frontiers in          

Psychology Publishers. 

Mikyung, K. (1987). Cognitive development of Korean Kindergarten children and its relationship 

to Age, Gender, Social class and Maternal attitude. Unpublished thesis. Oregon 

State University. 

Miller, P. H., & West, R. F. (1976). Perceptual supports for one-to-one correspondence in the 

conservation of number. Journal of Experimental Child Psychology, 417-424. 



 

50 

Mwangangi, R. (1974). The Cognitive development of Kenya African children as shown by their 

performance on selected Piagetian tasks of conservation. Unpublished Thesis. 

Ohio State University. 

Mwanza- Kabaghe, S. (2015). Preschool, Executive Functions and Oral Language as Predictors 

of Literacy and Numeracy Skills in First Grade (Doctoral dissertation). Lusaka: 

University Of Zambia. 

Mwanza-Kabaghe, S., Mubanga, E., Matafwali, B., Kasonde-Ngandu, S., & Bus, A. G. (2015). 

Zambian Preschools: A Boost for Early Literacy?. English Linguistics Research, 

4(4), 1.  

Neisser, U. (1976). Cognition and reality. San Fransisco, CA: Freeman. 

Nugent, L., Geary, D. C., Hoard, M. K., & Bailey, D. (2012). Mathematical cognition deficits in 

children with learning disabilities and persistent low achievement: A five year 

prospective study. Journal of Educational Psychology, 206-223. 

Ojose, B. (2008). Applying Piaget’s theory of cognitive development to mathematics instruction. 

The Mathematics Educator, 26-30. 

Olusegun, S. (2015). Constructivism Learning Theory: A Paradigm for Teaching and Learning. 

Journal of Research and Method in Education, 66-70. 

Oswalt, S. B., & Wyatt, T. J. (2011). Sexual orientation and differences in mental health, stress, 

and academic performance in a national sample of US college students. Journal 

of homosexuality, 1255-1280. 

Overholt, D. (1965). A Piagetian Conservation Concept: The Arithmetic Teacher. XXI. 

Papila, D. E., & Olds, S. W. (1996). A child’s world: Infancy through adolescence (7th ed.). New 

York: McGraw-Hill. 

Philips, J. (1984). Genetic Epistemology. Ankara: Sevinc Matbaas. 

Piaget, J. (1929). The Child's Conception of the World. London: Routledge & Kegan Paul Ltd. 



 

51 

Piaget, J. (1952). The origins of intelligence in children. New York: International Universities 

Press. 

Piaget, J. (1964). Cognitive development in children: Piaget development and learning. Journal of 

research in science teaching, 176-186. 

Piaget, J. (1966). The Psychology of Intelligence. New York: International University Press. 

Piaget, J., & Inhelder, B. (1969). The psychology of the child. New York: Basic Books. 

Rose, S. A., & Blank, M. (1974). The potency of context in children’s cognition: An illustration 

through conservation. Child Development Journal, 499-502. 

Salkind, N. J. (2008). Encyclopedia of Educational Psychology. Los Angeles: Sage Publications. 

Samuel, E. (2010). Theories of Cognitive development: Jean Piaget. Psychohawks. 

Santrock, J. (2009). Child Development. Texas: Mcgraw Hil. 

Santrock, J. (2011). Educational Psychology. Texas: Mcgraw Hill. 

Sarfo, A. & Assan, E. A. (2015). Piagetian conservation tasks in Ghanaian children: The role of 

Geographical location, Gender and Age differences. European Journal of        

Contemporary Education, 137-149. 

Siegel, L. S., & Goldstein, A. G. (1969). Conservation of number in young children: Recency 

versus relational response strategies. Developmental psychology, 128. 

Simatwa, E. (2010). Piaget’s theory of intellectual development and its implication for instruc-

tional management at pre-secondary school level. Maseno University:               

Department of Educational management and foundations. 

Smith E, E. (2001). Cognitive Psychology: History. International Encyclopedia of Social and      

Behavioural Sciences, 2140-2147. 

Sutton, M. A., Orteu, J. J., & Schreier, H. (2009). Image correlation for shape, motion and             

deformation measurements: basic concepts, theory and application. Springer 

Science & Business Media. 



 

52 

Sylva, K. (1994). School Influences on Children's Development. Journal of Child Psychology and 

Psychiatry, 135-170. 

Talat, E., Abro, A., & Jamali, M. (2013). Analysis of cognitive development of learners at concrete 

operational stage in Pakistan. Interdisciplinary Journal of    

 Contemporary Research Business. 

Tomlinson-Keasey, C., Friedman, H. S., Tucker, J. S., C., Schwartz, J. E., Wingard, D. L., & 

Criqui, M. H. (1993). Does Childhood Personality Predict Longevity? Journal 

of Personality and Social Psychology, 176. 

Wagner, M., Powers, S., & Irwin, P. (1985). The Prediction of Achievement Motivation Using 

Performance and Attributional Variables. The Journal of Psychology, 595-598. 

Weinert, F. E., & Helmke, A. (1998). The neglected role of individual differences in theoretical 

models of cognitive development. Learning and Instruction, 303-323. 

Zais, M. (2011, March 21). South Carolina School Environment Initiative. South Carolina 

 Department of Education, Columbia. Retrieved from 

http://ed.sc.gov/agency/ac/Student-InterventionServices/documents/SC-

SchoolEnvironmentRFP-Nov2011. 

 

 

 

 

 

 

 

 



 

53 

APPENDICES  

Appendix 1: Piagetian Tasks: Conservation of Number, Mass and Weight and Volume 

GENERAL INSTRUCTIONS 

In this observation we will be assessing 120 children between ages 7 and 11 for three kinds of 

conservation: number, mass, and weight.  Recall that the concept of conservation involves the 

understanding that some features of objects remain invariant despite changes in other features.  

The weight of an object remains the same regardless of how the shape is changed; the number of 

objects in a row remains the same regardless of how widely spaced the objects are.  Typically, 

number and mass conservation are learned (or discovered) at about age 5 or 6, while conservation 

of weight is learned alter; at perhaps age 8 or 9.  So if you are able to find a child between 5 and 8 

you may find that he/she can manage the first two conservation tasks but not the last. The assess-

ment can ordinarily be done most easily in the child’s home although other settings are okay if 

they can be arranged.  In any case, you must of course obtain the parent’s permission, following 

whatever procedure your instructor specifics.  Present the child with the three tasks and in the order 

given here, following instructions precisely. 

A. Conservation of Mass  

You will need two equal balls of clay or play dough, each a size that can readily be handled by 

a child’s palm.  Handle them yourself, rounding them into a ball, and then hand them to the 

child, asking:  

Is there the same amount of clay in each of these balls? Are they the same?  

If the child agrees that they are the same, proceed.  If not, say to the child:  make them the 

same.   

The child may want to squish them a little or may actually shift some away from one ball to 

the other. That’s quite all right. When he’s done, ask him again:  
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Is there the same amount of clay in each of these balls? Are they the same? Once he has 

agreed that they are the same, say to the child:  

Now I’m going to squash this on into a pancake 

Squash one of the two balls into a pancake and place the two objects - the remaining ball and 

the pancake in front of the child. Read the following questions exactly as written and record 

precisely what the child says: 

1. Is there the same amount of clay in this one (pointing to the ball) as there is in this 

one (pointing to the pancake)?  

2.  Depending on the child’s answer to the first question, follow up by asking, Why is 

there more here? Or why are they the same?  

Mold the pancake back into a ball and set the two balls aside for the moment. 

B. Conservation of Number  

For this part of the process you will need 14 coins or identical buttons.  Start with 10 items and 

place them between yourself and the child (preferably on a table, but the floor will do), spaced 

equally in two rows of five, as follows: 

X    X    X    X    X  

X    X    X    X    X  

Ask the child: 

 Are there the same number of coins (buttons) in this row as there are in this row, or are 

there more here (pointing to the child’s row) or more here (pointing to your row)?  
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The child may want to move the objects around a bit before he agrees the two rows are the 

same, which is fine.  Once the child has agreed they are the same, spread the object in your 

row so that it is now noticeably longer that the child’s row but still contains only 5 objects, 

like the following:  

X          X           X          X          X  

X    X    X    X    X  

Now ask the following questions, and record the child’s exact answer:  

3. Are there the same number of coins (buttons) in this row as there are in this row, or 

are there more here, or more here? 

4. Depending on the child’s answer to question 3, ask either Why are they the same? Or 

Why are they different?  

Now spread out the child’s row and add two objects to each row, so that your row and 

the child’s row are again exactly matched, with seven items equally spaced in each.   

Ask question three and four as previously listed and record the child’s answer precisely.  

Now move the object in your row closer together so that the child’s row is now 

longer.  Ask questions three and four again, and record the answers.  

B  Conservation of liquid 

1. Do this step before the child is present-Use the smaller diameter cup to measure the 

water poured into each of the two wider diameter cups.  
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2.  Point to each cup of water that equally contains water.  

  “Look at these two cups of water”   

“Do these two cups have the “same” amount of water, OR does one cup have a “differ-

ent” amount water?”  

3.  The child responds by saying either “YES,” they have the same amount of water, or 

“NO,” one cup has more water.  If the child says, “No,” one cup has more water then pour 

out that water until the child agrees each cup has the same amount of water.   

4.  Point to the one of the wider diameter cups that contains water then to the empty cup 

with a smaller diameter.  

  “I’m going to pour the water from this cups (wider diameter cup) into this cup (smaller 

diameter)  

5.  Pour the water from the wider diameter cup into the smaller diameter cup and then 

position the smaller diameter cup filled with water next to the wider diameter cup that is 

filled with water.  

 “Do these two cups have the same amount of water, or does one cup have more wa-

ter?”  

6.  Point to each cup: wider diameter cup and smaller diameter cup.   

7.  The child should respond by saying they have the same amount of water, which is an 

indication of conservation, or that one cup has more water which an indication of the child 

being non-conserving.   
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8. Pour the water from the smaller diameter cup back into the original cup. There should 

be two cups with the same diameter that contain the same amount of water.   

 “Do the two cups contain the same amount of water, or does one cup contain more 

water.” 

C Conservation of volume 

Record the answers carefully.  You MUST record your observation in detail describing 

EXACTLY what you did and said, and EXACTLY how the child responded and what they 

said.  Describe all actions a third party reading your observation can visualize exactly what 

is happening.  Also use quotes for all conversation.  DO NOT SUMMARIZE this is an 

OBSERVATION.  

This ends the procedure, so you should acknowledge and thank the child.  You might also 

want to play a bit with the child with some other toy of the child’s choosing, to make sure 

that the whole process is pleasant to the child. 

SCORING 

For each of the crucial questions decide whether or not the child “conserved.”  To be 

judged as having conserved, the child must not only have said the two objects or sets are 

the same after transformation, he must also give a valid reason, such as the following: 

 You haven’t added any or taken any away so they have to be the same.  

OR 

One is longer but it is also skinnier so it is still the same.  

OR 

If I made it back into a ball it would be the same.  
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Analysis Compare the child’s performance on the three types of conservation.  

1. Did the child conserve on all three?   

2. If not, was the child’s performance consistent with the typically observed sequence 

of acquisition?   

3. What else, other than the child’s basic comprehension of conservation, might af-

fect the child’s answers in an assessment of this kind?    

4. Was the child interested or bored?    

5. Were there distractions in the environment?    

6. Might the sequence in which the items were given have any effect?    

7. Do you think it would have mattered, for example, if conservation of weight had 

been tested before conservation of mass?   

8. If one were designing a study to examine that acquisition of these conservations, 

would one want to have all children give the items in the same order or should the 

order be randomized. 
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Appendix 2: Mathematics  

(Grade one) 

Answer the following questions below 

1. Circle the number in the box which is the same as the number below 

 

2. Which of the following is number 5 

 

3. Which of the following is number 22 

 

4. Which number goes between 3 and 5? 

5. Is this shape a square, rectangle, triangle or a cube? 
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GRADE 2 

Answer the following questions below 

1. What does 7 minus 2 equal? 

 

2. Which is the last day in the month of February? 

February 

M T W T F S S 

 1 2 3 4 5 6 

7 8 9 10 11 12 13 

14 15 16 17 18 19 20 

21 22 23 24 25 26 27 

28 

1 15 

28 29 

3. 2, 4, 6. Which number should come next in this pattern? 

 

4. Which number in the box is the same as the one on top 

 

5. How many bottles are they altogether? 
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GRADE 3 

Answer the following questions 

1. What does 3 multiplied by 2 equal? 

 

2. What does 50 minus 39 equal? 

 

3. What does 24 plus 36 equal? 

 

4. 5, 10, blank, 20. What number is missing in this pattern? 

 

5. One hour equals how many minutes? 
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GRADE 4 

Answer the following questions 

1. How much Kwacha do you see here? 

 

2. What does 8 divided by 4 equal? 

 

3. What does 117 plus 625 equal? 

 

4. What does 11 times 5 equal? 

 

5. What does 49 minus 24 equal? 
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GRADE 5 

Answer the following questions 

1. One fourth plus two fourths equals how many? 

 

2. What does 160 divided by 20 equal? 

 

3. What does 687 times 13 equal? 

 

4. One half equals what percent? 

 

5. Six tenths equals what percent? 
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Appendix 3: Integrated Science 

GRADE ONE 

THE EXTERNAL BODY PARTS 

 

1) Identify the external body parts of the human body 

i. Where is the head? 

ii. Where is the neck? 

iii. Where is the hand 

iv. Where is the abdomen 

v. Where is the knee 

vi. Where is the foot 
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GRADE TWO 

INTERNAL BODY PARTS 

 

1) What are the names of the following internal body parts  

i. A……………………………… 

ii. B……………………………… 

iii. C……………………………… 

iv. D……………………………… 

v. E……………………………… 

vi. F…………………………….. 

vii. G…………………………….. 

viii. H……………………………... 
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GRADE 3 

THE MOUTH AND NOSE 

 

1) Give one function of teeth 

2) State one function of the tongue 

 

 

1) What is the process of inhaling and exhaling air called? 

2) What are the two holes which passes air called? 

3) What are the two functions of the nose? 
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GRADE FOUR 

THE EYE 

 

1) Identify the basic parts of the eye. 

i. Where is the eyelid? 

ii. Where is the iris? 

iii. Where is the pupil? 

iv. Where is the eyelash? 

2) What is the function of the eye? 
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GRADE 5   

THE HEART 

 

1) What is the function of the heart? 

2) How many chambers is the heart divided into? 

3) What are the two ventricles of the heart called? 

4) What is the biggest artery of the body found in the heart called? 

 

 

 

 

 

 



 

69 

Appendix 4: Ethical Clearance  

 


