CHAPTER ONE: INTRODUCTION

1.0 General layout

This chapter presents the background to the irgeggtn into the topics that were
perceived as difficult in biology, and the pupitfficulties in learning biologyAfter

this, there is the presentation of the problem dpémvestigated, the purpose of the
study, the objectives and the specific questiomsutfh which the objectives are
addressed. The chapter ends by giving operatigfaditions of terms as employed in

the study.

1.1 Background

Various Scholars have investigated difficulties igiface in learning biology in other
countries such as Scotland, Nigeria, Turkey andels{Johnstone and Mahmoud
1980). In their findings, Johnstone and Mahmou®d%uggested that genetics was
among the most challenging topics in biology faxes®lary school pupils. Lazarowitz
and Penso (1992) identified cells, physiologicalgasses and hormonal regulation as
being the biological concepts that posed learniiffigcudlties to the secondary school
pupils. According to Johnestone (1999), monohylildybrid crosses and linkages in
genetics, meiosis, central nervous system, alatelsgenes were largely perceived by
pupils as being topics of the highest difficulty.

While adequate research has been conducted in @ihatries of the world as named
above in relation to biology topics perceived affidalilt, and pupils’ learning
challenges, very little research of this nature baen carried out in Zambia. Despite
the teachers’ full knowledge of the difficultiesathpupils face in learning some of
these topics in biology which actually lower thewerall performance in biology
examinations, teachers have taken no serious step=dress the situation. This is
partly due to the teachers’ lack of specific reskdrased information on how to teach
such problem topics which could otherwise serva &sol in alleviating the pupils’
difficulties in learning the aforesaid topics.

This study therefore established the topics indggl which were perceived as

difficult and examined the pupils’ difficulties ilearning biology, and highlighted



some of the possible teaching strategies thatitledy teachers could use in order to

address the learning challenges.

1.2 Statement of the problem

For some time now, various cohorts of senior highosl pupils have exhibited

unsatisfactory performance in some biology topie tare perceived as difficult to
learn, and the reasons for their learning challereye not known. While adequate
research has been conducted in other countriebeofvbrid in relation to biology

topics perceived as difficult, and pupils’ learniolgallenges, very little research of

this nature has been carried out in Zambia.

1.3 Purpose of the study

The purpose of this study was to determine thectopi biology pupils perceived as
difficult in learning them, and also to highlighbree of the possible teaching
strategies that the biology teachers could use rateroto address the learning

challenges.

1.4 Objectives

This study sought to address the following objexgiv

(). To identify topics in biology that were pereed to be difficult for high school
pupils to learn.

(ii). To find out why the topics idefmtid in (i) above were perceived to be difficult.

(ii). To establish the effect of gender differencasthe perception of learning
difficulties in high school biology.

(iv).To suggest possible practical teaching anchieg strategies that would address
pupils’ learning difficulties in high schobiology and improve their

understanding of the difficult topics in thgbject.

1.5 Main Research Question
What difficulties do high school pupils face in feig the topics perceived as
difficult in high school biology?



1.5.1 Sub-Research Questions

(). Which topics in biology are perceived to b#idult for high school pupils to
learn?

(i). Why are these topics perceived to be so clitt?

(iif). What is the effect of gender @ifénces on the perception of learning difficulties
among high school pupils?

(iv). What possible practical teachimgl dearning strategies would address pupils’
learning difficulties and improve their unsiemding of the topics perceived to be

difficult in biology.

1.6 Significance of the study

A lot of research has been done on pupils’ difiegl in learning biology across the
globe generally. However, not much research, aaegrtb the literature, has been
done on pupils’ learning difficulties in biology ithe Zambian high schools. The
study was therefore important as it may providefulsgata on the pupils’ learning
difficulties in biology. It is hoped that data frothis study may be useful to policy
makers and curriculum designers in the MinistryEofucation who may prescribe
some changes in teaching methods. The resultsedéttidy would equally be useful
to educational institutions, school heads; teach#drdiology, parents of pupils

studying biology, and other stake holders who maghwto improve classroom
teaching and learning. It is also hoped that ttuslys will motivate other scholars to
carry out similar research into pupils’ learningfidulties in biology and other

science subjects or scale up this work beyond Kasard Mungwi.

1.7 Theoretical framework

This study is premised on the theory of constrigtivas expounded by Jean Piaget
and Vygotsky. The formation of this theory is gellgrattributed to Jean Piaget who
explained the mechanism by which knowledge is naksed by pupils. He suggested
that through the process of accommodation and dasion, individuals construct
their own knowledge from their experiences andrdyassimilation they incorporate
the new experiences without changing the alreadstieg frame work. This occurs

when the individual's experiences are aligned \ihiir internal representation of the



world. The exponents postulate that pupils constiugir own knowledge, ideas and
meaning from their experiences (Bennett, 2002; \skyg 1978).

The theory of constructivism holds that:

* Learning outcomes depend not only on the learnmgrenment but also on
the knowledge of the learner;

* Learning involves constructing meaning;

* Construction of a meaning is influenced to a lamdent by existing
knowledge;

* The meanings constructed are evaluated and carckptad or rejected;

* There are patterns in the types of meanings pwoisstruct due to shared
experiences with the physical world and throughirthmatural language
(Bennett, 2002; Vygotsky, 1978).

This theoretical framework is appropriate becauselaarly explains why pupils
would fail to understand the difficult biologicabrcepts as their complexity bears no
relationship with the student’s existing knowleddg&mply put, the strange and
difficult ‘specialist vocabulary’ that characteriseme biological concepts or topics
will cause a failure on the part of the studentamstruct their ideas or meaning of
these concepts as the relevant knowledge is aliSenstruction of meaning depends
upon the already existing knowledge in the learaued their experience with the
learning environment. The complex biological terrasd concepts such as genetics,
nervous system and other related concepts woultkbmed as not being part of the
learning environment with which the pupils has kaderience.

There is considerable research evidence to supip®motion that children construct
their own explanations for scientific phenomena tirad such explanations may differ
from the accepted scientific explanations. Areagnetthis has been demonstrated to
be the case include: photosynthesis, respiratiaipdical classification, evolution
(Bennett, 2012. p.34). Figure 1.1 below shows howndividual who is exposed to a
learning experience constructs his or her ideas amhning which undergo

restructuring, clarification and evaluation befaceommodation of the new ideas.



Figure.1.1 Process of knowledge construction aratcommodation
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The theory suggests that as long as some topicaimeatien, complex in terms of
terminologies, and the pupils lack prior knowledges pupils will certainly fail to

construct meaning and make sense out of their ilaraxperiences. This is so
because construction of knowledge, ideas or mealargely depends upon the
already existing knowledge in the student. It ieréiiore, as Bennett (2002) puts it,
important for the pupils to be exposed to an emwmrent of elicitation of ideas in the
biological topics that have been demonstrated teseaifficulties for the pupils

because they hold ideas or patterns of ideas whftdr from the accepted scientific

explanations.

1.8 Limitations and delimitations of thestudy

The researcher employed the purposive samplingedoe which might have
rendered the results of the study less represeatatid less generalisable. Another
limitation emanated from the fact that the enroltmeh pupils in senior classes
significantly varied. The target was 50 pupils pkxss per school but the enrolment
ranged from 25 to 40 which slightly reduced the glansize. The study was carried
out only one (Northern) Province out of the tenvomoes of Zambia and in only two
districts (Mungwi and Kasama). The results of thedg could have been more

generalisable if more districts and more provingese included.



CHAPTER TWO: REVIEW OF RELATED LITERATURE

2.0 Introduction

This chapter reviewed related literature on togesceived as difficult and pupils’
learning difficulties in biology especially thedrature that has particular significance
to this study. The review also attempted to resat@lar studies to this one as a way

of justifying the present study.

2.1 Impact of Language

It is well known that language plays a cardinalerad determining the degree of
understanding of biological concepts (Lemke, 199@ennett, 2003). Language is
what communicates the ideas to the pupils, andithtée language is not learner-
friendly; pupils will inevitably experience leargrdifficulties in biology. This means,
as Bennett (2003) observes, that understandingeeis more than just knowing the
meaning of particular words and terms but makingammeg through exploring
relationships among the words used. It is thereftiered that as long as the pupils
fail to grasp the relationships among key biologteams under discussion, they will
always have problems in conceptualising what isdp¢aught. Failure to understand
the language associated with the biological teriassgrise to failure to grasp the
biological concepts (Young, 1999).

Biology uses difficult vocabulary which is not onlast but also technical. Bennett
(2003) observes that technical vocabulary assatiatiéh biological concepts has
proved to be responsible for reducing the readgbdind understandability of the
biological text which very often results in poornceptualisation. It has been
observed that there is common understanding anmes@archers that such concepts as
genetics, meiosis and mitosis are rich in termigi@s, yet not all of the terms are
necessary for adequate understanding. This situatitakes pupils become
disinterested in the concepts and unwilling to meseofacts. Knippels ( 2002) holds
the same views as Bennett( 2003) that even thé@éemcand authors of curriculum
materials do not always use terms in biologyéesdly in genetics) consistently and
explicitly. This scenario accounts for the confusstbat causes very poor absorption
of biological ideas. However, it would be arguedehthat the failure on the part of
the teachers and authors to use the biologicalsteonsistently would not necessarily



lead to the failure on the part of the pupils tasgr the biological concepts. What
would lead to the failure by pupils to understahé biological concepts is their

failure to master and comprehend the vocabulanyishatal to understanding.

2.2 Specialist vocabulary of Biology

Barnes (1969) as cited by Bennett (2003) highlights failure on the part of the
teachers to explain to the pupils what Bennettrseie as ‘specialist vocabulary’ prior
to actual learning. This probably implies that thability of the teachers to explain
‘specialist vocabulary’ surrounding biological cepts is a clear manifestation of
their inadequate understanding of the difficulti¢spsuch as genetics and DNA
synthesis. It is easy to see the implication in dhéhors’ statement that if teachers
have a vague idea of what they want to teach, haehnmore shall the pupils fail to
understand the same concepts? (Bahar and Pol&T) 28 cited by Ogunkola and
Samuel (2011) point out that the many difficultnier and symbols used in the
teaching of sciences are so new that they canndinbed to the pupils’ cognitive
structures. The authors seem to emphasize the thainpupils’ ability to comprehend
some biology concepts is virtually blocked by thectf that they have had no
experience with the new terms.

This is also well explained by the theoretical feamork used in this study, that the
construction of ideas and meaning of what pupitsridargely depends upon their
prior knowledge and environment they are operating

In a study conducted by Cassels and Johnstone )1&85explore pupils’
understanding of the 95 words judged to be the rtnoablesome in science lessons,
it was discovered that many words were poorly ustded by pupils. Looking at this,
one might then ask, how the pupils would compreh@edconcepts in biology if the
vocabulary used is not understood. This is oneofashich results in poor pupils’
performance in biology (Johnston 1985 in Bennéi3).

One other factor related to language barrier imnieg biology is ‘science literacy’
which Ramsden (1997) and Collins (2001) say pupil$ not only difficult but also
boring. Writing in biology and other sciences egeaxtiditional linguistic demands on
pupils by requiring them to express themselves nomigerently, and that this is
compounded by the conventional use of impersonafjuage in reporting. But

teachers can easily go round this obstacle by alpwupils to communicate in their



own style. If the pupils, as Brittoet al (1975) observe, are allowed to use language

in more informal ways, their understanding of difilit concepts would be enhanced.

2.3 Pupils’ attitude

Pupils are likely to have less interest in topluat tare perceived difficult than in the
ordinary topics. In such biological concepts asfnithnce, mitosis , meiosis and other
genetics-related concepts which have to do witheakls of biological organisation,
pupils will only adequately understand the consapthey engage in ‘to-and-fro’
thinking between molecular, cellular, organism aogulation levels. This to-and-fro
act of thinking results in poor motivation and inemdency to give up (Knippels,
2002; Johnstone, 1991).

Pupils do not necessarily have a negative predispodowards biology, but their
attempt to interact with difficult biological cong#s is what causes their indifference
and eventual loss of interest (Knippels, 2002; @sbet al, 2003).This argument is
similar to the findings that Bevinet al. (2005) suggested in their study of UK
secondary school pupils’ perceptions of sciencecatiion that their apparent lack of
interest in the field accounted for their low penfi@nce.

The scholars have also shown that there is a gignif relationship between study
habits and pupils’ interest in biology. The pupils&at perceived some topics as
difficult had very little or no interest in studgrsuch topics, and if they ever studied
them they normally employed poor study habits. @gnently, pupils failed to
comprehend the concepts involved and their perfoo@aemained poor (Ogunkola &
Samuel, 2011).

2.4 Mathematical background

The topics such as genetics that pupils find diffidco learn have mathematical
aspects. For instance pupils are required to caleydrobability questions in genetics
so much that if their mathematical background &leqjuate they soon find genetics a
hard concept. It has been further observed thailgpwpho perform poorly in
mathematics often also do so when solving gengtioblems and indeed in other
biological concepts that are mathematical in nafr@ppels, 2002; Osbornet al,
2003).

Mullich (2009) has expressed a similar idea to tidnippels (2002) as he says that

fluency in mathematics is needed to understandhsejeand lays emphasis on the fact
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that learning Mathematics effectively before a plgarns the topics in biology which
are mathematical in nature would be a helpful step, would help pupils understand
the biological concepts with much ease. This statgrgives a clear impression that if
pupils are not well equipped with enough mathemsatthey may face challenges
when it comes to learning biological topics that arathematical in nature. This is

why the pupils’ mathematical background should duensl enough.

2.5 Gender effect

It is interesting to note that pupils’ learningfaifilties can be influenced by one’s
gender. Tekkyaet al. (2001) showed that there were more girls than beke
perceived more biological concepts as difficultearn. This goes without saying that
perceptions of pupils are influenced by their gendiae reason why more boys than
girls perceive biological concepts as easy isaited to socialisation factors and
classroom experiences. Boys are seen as more dowgyehore confident, and more
willing to have a go at something as opposed to ésteem and passive dependant
behavior among girls (Shamai, 1996; Tinkdinal, 2001).

However, other scholars such as Mavrikekal. (2012) have suggested in their study
that gender does not seem to affect pupils’ overnavs about difficult topics in
biology. This means that scholars are not agreeavioch sex has positive views
about the difficult topics in biology.

2.6 Lack of practical work and necessary resources

Inadequate or lack of practical work during bioloig@gsons could be a stumbling
block to pupils insofar as understanding new bilalg concepts is concerned.

Practical work brings reality into the classroond @erves as a link between real life
and theory, a situation that greatly aids pupilstderstanding of the abstract terms.
Experiments promote relevant basic skills and cdermmes that pupils need in order
to comprehend complex concepts. It is equally ofesbthat scarcity of appropriate

equipment is yet another setback. Much as the papidl their teachers would want to
engage in practical work as a way of simplifying tboncepts that pupils would

otherwise find incomprehensible, some schools faste no relevant resources that
teachers need to teach the challenging topicsalodyy. Some scholars have argued
that even though resources for teaching practicak would be available, some pupils

are simply poor in performing scientific experimgntheir practical skills are quite
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poor especially with regard to handling of instruntse or apparatus and making
correct observations which, in essence, affects ititerplay of experiments,

observations and theoretical inferences (Young419€oodley, 2009).

2.7 Teachers’ indifference towards relevant practial work in biology

Coupled with lack of classroom practical work inolbgy is the teachers’
indifference towards laboratory activities assalatvith the topics perceived as
difficult. It was also observed that there is gaheunderstanding among the
researchers and scholars that failure to use ladrgractivities on the part of the
teacher makes it rather difficult for the pupilsgmasp difficult biological concepts
(Onyegegbu, 2001). This is supported by Woodley0920wvho argues that good
quality practical work engages pupils and helpamnthgevelop relevant skills to

understand difficult concepts.

2.8 Teachers’ academic qualification

Research conducted by Dawatal (2012) suggested that teachers play an important
role of an implementer in the classroom. Teachersecognised as critical factors in
the delivery of quality education, and this is whgre is a need for improvement in
the level of abilities in teachers for them to effeely teach sciences in our schools.
The results indicated that if some topics in saewere difficult to pupils, it might be
the fault of those who present them badly. If tbacher does not have the suitable
gualification to offer biology to the grade levélesor he is teaching, their difficulties
would spill over to the pupils. It is difficult fothe pupils to grasp the concepts that
the teacher fails to understand. Poorly qualifieachers are very likely to transmit
wrong descriptions of observations, misconceptionsysinformation and

misapplication of content taught and scientifigrtarologies.

2.9 Conclusion

Literature showed that there are several gapsthete the pupils to fail to understand
some topics in biology. These gaps include: languagd vocabulary used, pupils’
mathematical background, pupils’ attitude, teachguslification and lack of quality
practical work. This study is intended to bridgensoof these gaps.
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CHAPTER THREE METHODOLOGY

3.0 Introduction

This chapter introduces the methodology that wapleyed in the study. This
included the research design, data collection phoes and instruments, and data
analysis. The methodology used was designed in @uwhnner that it would provide

answers to the research questions.

3.1 Research Design

The study was a survey and mainly qualitative arad Wwased on semi-structured
guestionnaires. It sought to interpret the infoioratgathered to capture the
respondents’ views in order to explain pupils’ teag difficulties in biology.

Nevertheless, the study also employed some quawveitelements in the design.

3.2Data Collection
This section describes the target population ia ¢hidy as well as sample size used

and the sampling techniques employed.

3.2.1Target Population

All the high school biology teachers, all high sehsenior biology pupils and Heads
of Department (HODs) of Natural Sciences in Kasand Mungwi constituted the
population. Kasama district is strategically located as it bath rural and urban high
schools. It has about 11 high schools which incl@®vernment, Grant-Aided
(Mission) and Private schools. Mungwi district hasly two high schools, one

Government and the other Grant-Aided.

3.2.2Sample Size

The sample for the study was drawn from 11 higlostshin the study area namely:
Kasama and Mungwi districts, in the Northern ProeinThe sample included 19 high
school teachers of biology and 11 HODs of Natuaéigces Department. 451 pupils
answered the questionnaire and 66 pupils wereyardérviewed.
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3.2.3 Sampling Techniques

Samples were chosen on a non-probability basis ipeehon the understanding that
all the high schools were involved and that onlgldigy teachers in the high schools
were to be targeted and that some of the high $eh@al only two members in the
biology section. Therefore random sampling could he employed and hence
purposive sampling was used. This is in line witho&éh (2006) who says that
convenience or purposive sampling can be used wddministrative or other
limitations make it difficult for the researcherrandomly select samples. Cohen and
Morris (2008) support this approach and argue thaearchers can hand pick the
cases to be included in the sample on the basthedf judgment of typicality or
possession of a particular characteristic beinglsoun this way, they will build up a
sample that satisfies their specific needs. Theesarhnique was used to hand pick a
sample of fifty senior pupils at each school tewaer the questionnaires as some
high schools only had one senior biology class.

Six senior pupils (3 females and 3 males in co-atloc schools) were randomly
picked from among the fifty pupils who had filled the questionnaires. This was

done by picking every 13th student from each ofgins’ - boys’ class list.

3.2.4 Pilot Testing

A pilot refers to a trial-run used to test a praces order to detect weaknesses or
flaws before full implementation. Pre-testing a sfiennaire is critical to its success
as it plays a role in enhancing reliability, vajdiand practicability of the
guestionnaire. Cohen and Morris (2008) as well assdf and McLean (1994)
observed that piloting a questionnaire gains feeklban the validity and
operationalisation of the questionnaire items. lepdoting helps eliminate forms of
ambiguity in wording, checks the ability of the gat audience to respond, checks
amount of time required to complete the questiaenand whether the questionnaire
is too short or too long, too easy or too difficulh this study the pilot was carried out
on 20 subjects (10 biology teachers and 10 biolpgpils) drawn from Kasama

district.
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3.2.5 Data Collection Instruments

The following instruments were employedatollect data:

3.2.5.1 Questionnaires

These were of three types, one for teachers, antih¢HODs) of Natural Sciences
and the other for pupils. The questionnaires foe tleachers sought to elicit
information on their knowledge of pupils’ learningjfficulties in biology. The
guestionnaires for the HODs sought to elicit infatibn on the school profile in
terms of performance in biology examinations, amel pupils’ questionnaire helped
elicit information on their learning difficultiesiibiology as well as on the topics in

biology that are perceived as difficult.

3.2.5.2 Interview Schedules

Interviews were conducted with teachers and withilpuespectively as follow-ups to
help fill in gaps or clarify any matters from queshaires. This was done soon after
the questionnaires had been filled in. The oradrnéws were recorded in form of

video clips.

3.2.6 Data Collection Procedures

The data collection exercise was undertaken oyariad of one month (30 working
days). The actual procedure began with questioesdieing distributed by the
researcher to teachers, pupils and HODs. Intervigere conducted soon after the
respondents had filled in their respective ques@mes. Some respondents were
still followed-up even days after their being iniewed to clarify some
inconsistencies arising from the questionnairesquAstionnaire was given to each
HOD to get information on the school profile inrtex of performance in biology
examinations, the teachers’ and pupils’ questiaesaought to elicit information on
the teaching and learning difficulties in biologith respect to the topics perceived

as difficult.

3.3 Data analysis
This study, by its nature, was mainly qualitativel as Sidhu (2003) observes, when
the researcher gathers data by participant obsenyainterviews and analysing

documentary materials, qualitative analysis maydeal. However, this does not in
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any way suggest that numeric measures were neeer arsincluded (Sidhu, 2003).
Since this study was mainly qualitative, data asialyparticularly preprocessing)
began during the data collection stage. The reBeamso at this stage ensured that
the data were internally consistent. For example,researcher made follow-ups on
informants to clarify some contradictions and giapthe questionnaires or interviews.
Data preparation was then done and this includgdnizing and explaining data to
make sense of it in terms of participants’ undeditag of the situations, noting
patterns, themes and categories (Cohen and M20@8). Quantitative data captured
in this study was analysed by making use of sotwgxcel. This analysis made use
of descriptive statistics which involved; frequen@ples, charts and percentages.
Cohen and Morris (2008) recommend this and stdtatirtumeric data analysis can
easily be performed using software packages su@P&S, Minitab or Excel. These
software packages apply statistical formulae andyaaut the needed computations.
At the final stage the researcher sought to materpretations of the questionnaire

and interview responses.

3.4 Reflections on Ethical issues

In order to uphold and abide by research ethicsumber of considerations were
taken into account. To start with, this study claitn have value as it is expected, at
the end of it all, to contribute to the body of demic knowledge, more so that very
little of such studies has ever been undertakearbeh Zambia. The researcher got
permission from school authorities upon visitingttlschool, and explained to the
administration the value of the research and tleequtures that would be followed.
The researcher also assured the administration ttfeatparticipation by staff and
pupils would be voluntary, and that the informedseEnt forms would be given to the
respondents to sign before taking part in the studyorder to promote and enhance
confidentiality, respondents’ names were not wrmtten the questionnaires.
Respondents remained anonymous, and were assatdtidldata obtained from them
would not be disclosed to any other person. Theimdtaring of questionnaires and
interviews was done outside class time so thatligreption of the school routine was
as minimal as possible. Thus, the respect fordbearch site was guaranteed. Finally,
the researcher took full responsibility for the doat of the study and its ensuing

consequences.
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CHAPTER FOUR: RESULTS
4.0 Introduction
This chapter presents findings on the topics iholip perceived as difficult for high
school pupils to learn in 11 high schools of Kasaand Mungwi districts of the

Northern Province of Zambia.

4.1 School profiles

The data collected on school profiles relevanthig study included: school type;
performance in biology, by school, for the paseéyears; number of teachers in the
biology section by school and gender; ats@échers’ demographics, experience,
qualifications and teaching load. Other data inetugupils’ numbers, age, gender,
grade level, favourite subject (s), and performance

4.1.1 School type
The data were collected from different types ofhhgghool. These included Public,

Private and Grant-Aided high schools as indicateligure 4.1

Figure 4.1 School type
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Figure 4.1 shows that, of the 11 high schools satdive (45.4%) were public or
Government, four (36.4%) were Grant-Aided and tW8.2%) were private. The
number of private high schools included in the gtagpears small because they were
very few private high schools in the study area acaally almost all of them were

included in the study. The purpose of includingfedént types of school was to
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establish whether or not pupils perceived the séopes as being most difficult

irrespective of the type of school they were |eagrat.

4.1.2 Performance in biology examinations by scho@dr the past three years

Data were collected about the performance of al 1fh target schools in biology
examinations over the past three years in ordersde the trends in pupils’
performance in biology examinations amid their méag difficulties in topics
perceived to be difficult. The data obtained wearalgsed and presented in Table 4.1
and Figure 4.1.

Figure.4.2 Overall performance by school over thre€3) years
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Table 4.1 and Figure 4.2 show that in 2009 somedshhad pass rates as high as
80% or slightly better but others had as low a2%0.In 2010 the performance of
almost all schools dropped below 80% pass .The H@DiHuted the drop in the pass
percentage to a number of factors which includeer-@nrolment and few qualified
biology teachers i.e. understaffing in the biologgction. In 2011 there was,
generally, an increase in the performance and dladbschools scored above 80%

pass rate.
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Table 4.1 Performance by school in biology examin@ins over three (3) years

(Key: P= passed; F= failed; T= total number of cdates)

School | gender | Number of| 2009 2010 2011

code candidates

2009 | 2010| 2011

01 Female - - - - - - - 11 01
Male - - - - - - - 5 3
02 Female 25 30 14 20 5 25 5 9 5

Male 11 13 10 9 2 10 3 8 2

04 Female - - - - - - - - -
Male - - 647 - - - - 523 124

05 Female| 342 386 512 230 112 252 134 411 (101
Male - - - - - - - - -

06 Female| 130 124 235 30 100 49 15 143 P2

Male 165| 200 246/ 58 10Y 97 103 194 52

07 Female 36 56 61 34 02 Sl 0b g1 00
Male - - - - - - - - -

08 Female - 06 6 - - 5 01 06 00
Male - 12 10 - - 11 01 10 00

10 Female - - 38 - - - - 21 17

Male 28 | 394 399 200 81 316 78 347 92

11 Female| 47 45 48 42 0% 43 o2 48 00

Male - - - - - - - - -

(Source: Examinations Council of Zambia Grade l18aFiExaminations results
register 2009-2011). There are no data for scHa®lsnd 09.
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The increase in the pass percentage was explanddODs as being a result of
reduction in enrolment levels in some schools,hslignprovement in the staffing
levels in some schools, motivating hardworking iy way of giving token of
appreciation as well as monitoring and observatibbiology teachers’ lessons that
schools embarked upon. Schools coded 03 and 09 Heao candidates between
2009 and 2011. School coded 01 only had candidatg®11. School coded 08 did
not have candidates in 2009. The table clearly shitnat the performance in biology
was generally average.

4.1.3 Number of teachers in biology section by scblband gender

The study sought information on the number of teaciretBe biology section at each
school. The purpose of establishing the numbeeadhers in biology section at each
school was to examine any relationship between Igufgarning difficulties in
biology and staffing levels. The data obtained fribra field regarding the staffing
levels in the biology section were analysed andemted in Figure 4.3

Figure 4.3 Number of teachers in biology section bgchool and gender
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Figure 4.3 shows that the schools generally hadenmoale than female biology
teachers The figure indicates that out of 41 teachers (towamber of biology
teachers) in the study area only 15 (3.7%) wereafergiving the ratio of female to

male biology teachers of 1:1.7 This suggestedttiexe were twice as many male as
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female biology teachers. This may be attributethtofact that fewer females opt to

study natural sciences than the male counterparisgitheir university training.

4.1.4 Teachers’ demographics
The researcher collected data on teachers’ demioigeafrom HODs as reflected in

the School staff records.

4.1.4.1 Teachers’ gender and age

The study sought the distribution according todeader of teachers in order to find
out the representation of both sexes (female oe)nal the study. The study also
determined the relationship between teachers’ ag# upils’ performance in
biology. Data obtained from the field regarding cteers’ gender and age were

analysed and presented in Table 4.2.

Table 4.2 Information on teachers’ gender and age

Gender Female 3 15.8
Male 16 84.2
Age 21-24 - -
25-29 10 52.6
30-34 4 21.1

35 or older 5 26.3

Source: Field data, 2012.

Table 4.2 shows that a total of 19 biology teaclpadicipated in the study out of

which three (15.8%) were female and 16 (84.2%) weaée. It is clear that there were
more male than female teachers in the biology @estin the natural sciences
departments. The table also reveals that ten (52v@%ch is the majority, were aged

between 24 and 29 years .It further shows that(®63%) were aged 35 or older, and
four (21.1%) were aged between 30 and 34 years ddpiees with Figure 4.4 which

indicates that the majority (31.6%) of the bigldgachers had taught biology for less
than 10 years compared to only 5.3% of teachershaldataught biology for more than

15 years.
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4.1.4.2 Teachers’ experience

The study sought information on the temshexperience as this was deemed to have a
bearing on the pupils’ performance inidgy. The data obtained on this were
presented in Figure 4.4.

Figure 4.4 Teachers’ years of experience

35 316
30
26.1
25
20
M number of teachers

15 %
10

5

0 = T T

less than 2 3to5 6to 10 10to 15 more than 15

Source: Field data, 2012.

Figure 4.4 indicates that, of the 19 biology teash@volved in this study four
(21.1%) had only taught biology for less than 2geéive (26.1%) had taught for 3 to
5 years. The majority (31.6%) of the biology teas had taught biology for 6 to 10
years. Only three (15.8%) teachers had taught @otoll5years.It is interesting to
note that of the 19 teachers of biology under stomly one (5.3%) had taught for
more than 15 years. The figure reveals that 1506ut9 biology teachers had not
taught biology for more than 10 years.

4.1.4.3 Teachers’ qualifications by school and geed
The study sought information on teachers’ qualifma in order to see the
relationship between the pupils’ learning difficet and the teachers’ qualifications.

The data obtained were analysed and representebia 4.3 and in Figure 4.5
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Table 4.3 Teachers’ qualifications by school and geler

School | Gender Quialification
code Diploma Bachelors’ degree  Masters’ degree
01 Male 02 - -
Female 01 - -
02 Male 01 - -
Female 01 - -
03 Male 01 - -
Female 01 - -
04 Male - 05 -
Female 03 - -
05 Male 05 03 -
Female 04 - -
06 Male 01 03 -
Female 01 - -
07 Male 03 - -
Female 04 01 -
08 Male - - -
Female 02 - -
09 Male 01 - -
Female 02 01 -
10 Male 01 02 -
Female 01 - -
11 Male - - -
female 02 - -

(Source: School Staff Records, 2012)

The findings in Table 4.3 show that there was neingle teacher of biology with a
masters’ degree in all the schools under studyleTdl? also shows that out of 26
male biology teachers 13 (50%) held a secondach&¥a’ degree. However, out of
15 female biology teachers only two (1.3%) heldoselary teachers’ degree. Of the
41 biology teachers, 26 were secondary teacheptorda holders. This means that
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the majority of biology teachers (63.4%) had anpgraded themselves, though they
still taught senior classes.

Figure 4.5 Summary of Teachers’ qualification
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Source: Field data, 2012.

Figure 4.5 shows that the majority (63.4%) of theldgy teachers were diploma
holders, and a very small proportion of them hakeondary teachers’ degree. It is
very clear from the findings that although 63.4%h# respondents taught biology to
senior pupils, they do not qualify to do so. Tlidecause under the current Zambian
education regulation with respect to qualificationsly teachers with a secondary
teachers’ degree officially qualify to handle senpupils (grades 10-12) in high
schools.

4.1.4.4. Biology teachers’ teaching load

The information about the teaching loads of theédgyp teachers was sought as it was
assumed that this could have a relationship wighpihpils’ performance in biology.
Data were obtained from the field and statisticallyalysed. The results were as
summarised in Figure 4.6.
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Figure 4.6 Biology teachers’ teaching load (numbeof classes)

45

40

35

30
25

M Frequency
20

m%

15

10

1t02 2to 4 4t06
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According to Figure 4.6, a total of 19 biology tkars gave responses about their
teaching load. The results indicated that eight1%3) of the biology teachers taught
between 4 to 6 classes while four (21.1%) had batwRand 4 biology classes. Only
seven (36.8%) of the biology teachers had one ordlasses, and these were not as
burdened as the rest. The high teaching loadsateticcould be attributed to over
enrolment in some schools as seen in Table 4.4vbedoich indicated that schools
coded 04 and 11 had a total enrolment of 1,7201a2@0 senior pupils respectively.
In schools where teachers were handling only onevorclasses the enrolment was
very low. For instance, school 08 had only ten @epupils and school 09 had 29

(Table 4.4). This trend was noticed in Grant-Aided Private schools.

4.1.5 Pupils’ profile

The study sought information on the pupils’ gendeye and grade level. The data
collected also included the pupils’ favourite scersubjects and their performance in
biology.

4.1.5.1 Number of senior pupils, their gender andge-range by school

The study sought information on the distributionsehior pupils in terms of number,
gender and age-range in each school under studydata obtained were analysed
and presented in Tables 4.4 and 4.5.
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Table 4.4 Number of senior pupils, gender and ageange by school

School Number of senior pupils | Age- range
code Male female | Total

01 58 75 133 14-19
02 11 17 28 14-24
03 147 79 226 16-23
04 1,720 - 1,720 16-19
05 - 1,200 1,200| 16-21
06 210 122 332 14-22
07 - 250 250 15-18
08 07 03 10 15-18
09 27 02 29 20-30
10 1192 08 1,200 14-22
11 - 192 192 14-18
Total 3372 1948 5,320

(Source: School registers for 2012)

Schools coded 04, 05, 07 and 11 are single-sexokchbable 4.4 shows that there
were more boys in schools than girls. The tabdécates that the ratio of the number
of boys (3372) to the number of girls (1948) wak.lL:(approximately 1:2) meaning
there were almost twice as many boys as girls. Ssrheols (08 and 09) had as few

as 2 and 3 girls respectively.
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Table 4.5 Pupils’ gender, age and grade level

Gender Female 203 45.0
Male 248 55.0

Age 14-18 253 56.1

18-22 184 40.8

22 or older 14 3.1
Grade level 11 81 18.0
12 370 82.0

Source: Field data, 2012

Table 4.5 shows that the total number of pupils wdak part in this study was 451.
Out of this number, 203(45%) were female and 248(b&ere male, giving the ratio
of approximately 1:1. This means that there wasatrequal gender representation in
the study sample. The table also indicates thad5af pupils 253(56.1%) were aged
between 14 and 18 years, 184(40.8%) were aged beth@ and 22, and 14 (3.1%)
were aged 22 or older. The findings clearly shothed the majority of the pupils fell
under the age bracket of 14 tol8 years old, antttieae was a relatively small
proportion of adult pupils in the schools undedsturhat is, the teenage pupils were
almost twice as many as the adult pupils. Eighty out of 451(18.0%) pupils were in
Gradell and 370 (82.0%) were in Grade 12. The ptiopaof Grade 11s was smaller
because the study mainly targeted Grade 12 pupdspe where the school ran only
up to Gradell. The rationale was that by Grad@ails will have learned almost all
the biology topics and therefore would be in adrgbosition to ascertain the kind of
topics that they found difficult to learn. It wasual to learn, in schools that only ran
up to Gradell that pupils would not tell their piosi on some topics because they

were yet to cover such topics.

4.1.5.2 Pupils performance in biology
The information on the pupils’ performance in bgjowas sought from the biology

teachers and the pupils themselves in order tdlegtawhether or not there was a
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relationship between the perception of difficujpitss in biology and the pupils’ actual

performance. The data obtained were presentedjuré-¢4.8 and Figure 4.12.

Figure 4.7 Pupils’ responses about their performanein biology
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Source: Field data, 2012

Figure 4.7 shows what the pupils said about theifgpmance in biology. It indicates
that more than half (54.5%) of the respondents Ha&d performance was average
while 15.1% said they were below average. A goapeprtion (30.3%) of the pupils
said their performance was above average. But &igut2 shows that the teachers
indicated that performance of most pupils was ayerdhis discrepancy could be
attributed to the fact that teachers were lookingthe greater picture of the
performance of the whole class whereas the pupdeevisolating their individual
performances in biology measured against thatefhole class.

4.2 Pupils’ responses

The study sought information on the biology toppesceived to be difficult from
pupils in the high schools by use of questionna@ed interviews. The study also
sought information on the pupils’ favourite subgecthe data from 451 pupils were
analysed and presented in Figures 4.8 — 4.10 andhtes 4.6 - 4.11. Information was
sought on the pupils’ favourite science subjecttrio and establish their attitude
towards biology. The data obtained were analysedoaesented in Figure 4.8.
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Figure 4.8 Pupils’ responses about their favouritscience subject
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Figure 4.8 indicates that the majority(59.7%) & pupils said their favourite science
subject was biology, 22.6% of pupils said chemjst#.5% mentioned physics and a
very small proportion (3.2%) of the respondentsotaed agricultural science. What
was interesting about the findings here was thegpie their learning difficulties and
their average performance in biology the majori@.7) of the pupils preferred
biology to any other subject. Some of their reasioictuded the fact that learning
biology was a pre-requite to their dream careerthatibiology was a real subject that
affected their lives in many aspects such as mmeliciood, reproductive health,

hygiene to mention but a few.
4.2.1Topics in biology perceived to be difficult fopupils to learn

Data were collected from 451 pupils on the bioldgpics that they perceived to be

difficult to learn, and these data were presemegigure 4.9.
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Figure 4.9 Topics in biology perceived to be diffiglt for pupils to learn
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The data shown in Figure 4.9 were obtained from ghpils who completed the
guestionnaires. Results indicated that 21.9% ofpheils said genetics was most
difficult of the most difficult topics, followed bynitosis and meiosis (16.7%), DNA
synthesis (13.9%), skeletal system (13.6%) and ggemel chromosomes (12.2%).
Ecology (7%) ranked last on the list of the togogpils perceived as most difficult.
The follow-up interviews were conducted to seeladat topics in biology perceived
to be difficult for pupils to learn. 66 pupils wengterviewed and the data obtained

were presented in Figure 4.10.
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Figure 4.10 Topics pupils perceived as most diffidu
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Figure 4.10 shows the data collected from the pupitho were orally interviewed.
Results indicated that majority (29.1%) of the paipaid that Genetics topped the list
of topics that they perceived as most difficultjdeed by nervous system (12.8%)
and skeletal system (12.8%). The figure also indeahat DNA synthesis and
Ecology ranked lowest and were represented by 518%.findings were similar to

those in Figure 4.9 which also ranked geneticsrsis f

4.2.2 Reasons why some biology topics were perceivwe be so difficult

The study sought information from pupils in thegitrhigh schools on the reasons
why some biology topics were perceived to be difficThe data from 451 pupils on
the reasons given and on the associated learniatjesges were analysed and

presented in Tables 4.6 and 4.7.
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Table 4.6 Student’s reasons’ for the most difficultopics in biology

Genetics Poor teachers’ 23 35.8
explanation.
Terms used 62
complex.
Genetic diagrams | 21
difficult.
Calculations 6
involved difficult. 4
Teacher too fast 6
It is too abstract 6
Too bulky
Mitosis and meiosis Cell division 16.2
process complex. 8
Poor teachers’
explanation. 14
Terms used are
complex. 25
Concepts are too
similar. 11
DNA synthesis Terms used 20 14.0
complex.
Poor teacher 17
explanation. 8
Too theoretical
Information not 5
available.
Skeletal system Poor teachers’ 12 20.4
explanation.
Names and terms | 41
complex.
Bulky. 10
No T/L resources
used. 10
Gene and chromosomes Terms complex| 22 8.9
Poor teachers’
explanation. 10
Evolution, ecology and EnzymedPoor teachers’
explanation. 7 2.0
Terms difficult. 10 2.8
TOTAL 358 100

The data in Table 4.6 were collected from questines. The table shows that 128
(35.8%) pupils said genetics was difficult. Thetedivarious reasons including poor
teachers’ explanation, names and terms used be&mgplex, genetic diagrams and
calculations involved being difficult. They alsoicddeachers were too fast when

teaching, and the topic was bulky. Another 58 (4§.2aid mitosis and meiosis was
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difficult because of the difficult terms involvegoor teachers’ explanation, cell
division phases were difficult and especially thiay are too similar. Results also
indicate that 50% of pupils attributed the diffigulexperienced in learning DNA

synthesis to the fact that it was too theoretipalpr teachers’ explanation and that
suitable information on DNA was not available ir tteaching materials in schools.
The results showed that73 (20.4%) of pupils saalet&l system was difficult due to
complex terms used, it was bulky and that lackeathing and learning resources in
schools compounded the situation. Thirty two (8.98b)the pupils equally cited

complex scientific names or terms, and poor teatlexplanation as reasons for the
topic ‘genes and chromosomes’ being difficult. T8rB%) said that poor teachers’
explanation made the topic ‘enzymes’ difficult. Ary small proportion (2%) of the

pupils said that learning enzymes was difficultdnese of the difficult names or terms
used. The results showed that the majority of éspaondents cited difficult terms and

poor teachers ‘explanation as being the main hivars

Table 4.7 Pupils’ specific challenges when learningjfficult topics in biology

Pupils’ responses Frequency %
Teacher too fast 47 0.8
Lack of suitable text books 37 8.5
Topics too bulky 29 6.7
Complex terms or names used difficult to, 130 29.8

remember or spell

Unclear teachers’ explanation 76 17.4
Harsh and moody teacher 43 9.9
Teachers’ failure to use T/L aids 22 5.0
Unqualified teacher 9 2.1
No practical conducted 23 5.3
Little time allocated 10 2.3
Teacher failing to answer questions 10 2.3
Total 436 100

Source: Field data, 2012
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The data in Table 4.7 which were obtained from tjoesaires indicate that 130
(29.8%) pupils said that they found it difficult kwarn the difficult topics because of
the complex names and terms used. Seventy six%d pdpils cited unclear or poor
teachers’ explanation, and 47 (10.8%) said teacherg too fast when teaching,
another 43(9.9%) said that their learning was asldecause their teachers were too
harsh and moody. The findings also showed that83%&?4) respondents experienced
challenges in learning difficult biology topics dteelack of appropriate text books in
schools. A small proportion of 23 (5.3%) of pupited lack of practical laboratory

activities and 22 (5.0%) pupils said that learnimas done only theoretically due to
lack of suitable learning resources.

Figure 4.11 Pupils’ challenges when learning diffult topics in biology
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Source: Field data, 2012.

The study sought information on the reasons whyttipecs were perceived to be
difficult through follow-up interviews. Sixty sipupils were interviewed and the data

obtained on the reasons and specific learning emgdls were analysed and presented
in Table 4.8 and Figure 4.11.
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Table 4.8 Pupils’ verbal reasons for the most diftiult topics in biology

Genetics Terms used difficult | 17 51.7
Poor teachers’
explanation 6
Complex
calculations 1
It is bulky. 3
Complex genetic
diagrams 2
Poor teachers’
attitude to topics 2
Nervous system Poor teacher’s 6.7
explanation 2
Names and terms
used complex 2
Skeletal system Terms used complex 7 16.7
Suitable books not
available 3
Reproduction in plantsPoor teacher’'s 10
explanation 4
Terms difficult 2
Excretory system Language and terms 6.7
used complex 2
Complex diagrams 2
Mitosis and meiosis | Terms used complex 3
Too similar 2 8.3
Total 60 100

Source: Field data, 2012.

The data presented in Table 4.8 indicated thabbtlte sixty respondents 31 (51.7%)
said genetics was tough. They gave various reasods as complex terms, poor
teachers’ explanations, difficult calculations, lnéss of the topic and even the
teachers’ negative attitude towards the pupils.rH@&u7%) pupils mentioned the
nervous system and cited poor teachers’ explanaiind complex terms that
characterize the topic as reasons for its beirficdif. Ten (16.7%) respondents said
the skeletal system was particularly difficult besa of the complex terms. The

absence of suitable reference books compounded situation. Six (10.0%)
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respondents mentioned reproduction and attribuseleing difficult to poor teachers’
explanation as well as the difficult terms usede Thble also indicates that four
(6.7%) respondents said the excretory system igculif as it involved complex
diagrams and complex names or terms. The tablesailgas that five (8.3%) pupils
found mitosis and meiosis difficult because of thenplex terms and the fact that the

two were very similar especially regarding the d@lision phases.

Figure 4.11 shows the data collected from the fml&w-up interviews. The figure
indicates that the commonest challenge that respuadcited was confusing and
complex terms represented by 17% followed by peachers’ explanation (12%). It
also shows that 6% of the pupils said that theichers are usually moody and sulky-
they easily lose their temper, another 6% of pugtisd failure to grasp the concepts
involved as they were probably too difficult, othenentioned absence of laboratory
work and that their teachers were too fast whenohieg. A very small proportion
(2%) of pupils mentioned teachers’ failure to anseeestions based on what they
taught in class, and this leaves them in suspesdbedr doubts were not cleared.
Some pupils, during the oral interview, observeal flearning difficult topics could
not have been this difficult if the schools had wgtoteaching and learning materials
and their teachers were conducting practical wotks was evidenced in the words
guoted from one of the respondents.

“In some topics in biology like in our school we dot have the labs so when we find

topics that require Lab use, it becomes difficalstudy” (student 25 [M, 03])

The pupils, during interviews, strongly spoke agaimclear or what they called poor
teachers’ explanation and asserted that the legawtiallenges they were facing were
largely due to the teachers’ inability to expld@aiure to use scientific terms as well
as failing to give feedback. One student said:eTérms are difficult and the teacher
does not use these terms. Our teacher is also m@agyteacher assumes that you
know, but | don’'t know. When he gives an assignmbatdoes not give feedback. |
also feel very bad because he points at me andisatyswill fail; why me?” (Student
1[F, 11]).
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4.2.3 Possible practical teaching strategies to ks pupils’ learning difficulties

The findings on this theme were obtained from qaestires and interviews.

The study sought information on the strategies ¢batd be used to lessen the pupils’
learning difficulties. As many as 451 pupils contete the questionnaire while 66
pupils were orally interviewed to give responsest@ashow the pupils’ learning
challenges would be lessened. The data obtained amalysed and presented in
Table 4.9.

Table 4.9 Student’s ideas about how best teachersutd help them learn the

difficult topics

| Pupitresponses | Frewenoy| % |
Teacher to research more and give notes 44 6.2
Teacher to revise complex topics 66 94
Give assignments/ homework to pupils 43 6.1
Clear teachers’ explanation 105 14.9
Expose pupils to exam questions 65 9.2
Encourage group discussions 20 2.8
Teachers’ positive attitude to pupils 42 0 6.
Considering slow pupils 51 7.2
Teacher using T/L resources plus ICT| 51 7.2
Motivate and encourage pupils 37 52
Conduct practicals 37 5.2
Remedial work 11 7.1
Use practical/ real examples 25
Allocate enough time to complex topi¢s 31 414
Provide handouts e.g. pamphlets 29
Regular assessment 48 6,8
Total 705 100

Source: Field data, 2012.

Table 4.9 shows the findings from the questionisaataout the pupils’ responses as to
how best they would want to be helped to learnaliff topics with ease. A nhumber

of ideas were advanced but the majority 105(14.98@ntioned clear teachers’

35



explanation, 65 (9.2%) said that there was needexpose the pupils to past
examination papers so that they would be able teraéne how to approach the
difficult topics. Another 66 (9.4%) said it woule lvery helpful if the teachers began
revising the difficult topics. The teachers neetiedevise challenging topics so that
the pupils could consolidate their understandingdifficult concepts. The results
indicated that 51 (7.2%) mentioned the use of tegctand learning materials
including the use of ICT in the classroom. Anotldr (7.2%) said that teachers
needed to consider slow pupils and they shoulcetber adjust their style of teaching
accordingly. Forty eight (6.8%) said that pupilsulb start performing well if the

teachers assessed them more often than not sthéhptipils would quickly work on

their diagnosed deficiencies with respect to leagniThe smallest proportion, 11
(7.1%) of the respondents cited remedial work, #vad pupils would learn better
those topics perceived as difficult if the teacheesised a system of administering

remedial work to pupils.

Information on the strategies that could be usedessen the pupils’ learning
difficulties was sought from the pupils through tbeal follow-up interviews, 66

pupils were interviewed and the data obtained \wezeented in Table 4.10.

The findings in Table 4.10 which were obtained fribra follow-up interviews show
pupils’ thoughts about how best the teachers cbelg them learn better the topics
they perceived as difficult. The table indicatesttlthe majority (23.7%) of the
respondents mentioned use of teaching and leamesagurces including the use of
ICT in the classroom. This finding coincided witietsuggestion that the majority
(27.8%) of the teachers put forward (Figure 4.2ZlHis means that teaching and
learning resources were particularly vital as tisppke for the teacher. About 13
percent (13.4%) said that conducting revisions lxy teacher would lessen their
challenges in learning difficult topics. The findsalso show that 12.4% of the pupils
said that clear and good teachers’ explanatiomguassons would be very helpful.
Less than ten percent (8.2%) cited the frequenbiéiseientific terms by the teacher,
another 8.2% mentioned regular assessment and thatpupils were often assessed
and given feedback they would diagnose their wesda® early enough so that they

could quickly unlearn the misconceptions estabdsioeimprove their performance.
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Table 4.10 Pupils’ ideas about how best teachers udd help them learn the

difficult topics

Pupils’ responses Frequency %
Motivation and encouragement 4 4.1
Teacher should show interest in the topics4 4.1
Clear and good teachers’ explanation 12 12.4
Practical examples 4 4.1
Friendly teacher 7 7.2
Allow asking questions 4 4.1
Teacher to use scientific terms often 8 8.2
Teacher to accommodate slow pupils 6 6.2
Teacher to use T/L resources plus ICT| 23 23.7
Teacher to revise difficult topics 13 13.4
Regular assessment 8 8.2
Conduct practical in lessons 4 4.1
Total 97 100

Source: Field data, 2012.

Slightly over seven percent (7.2%) of the respotgisaid that they would learn better
if the teachers became friendly because a frienelcher was approachable and
would therefore provide an opportunity for a studenask where they were lagging

behind. Some quotations from the pupils confirntimg were as follows:

“The teacher should be accommodating especiallynwihecomes to answering

guestions that pupils ask” (student 19 [F, 05].

“Our teachers do not allow us to ask a lot of qoestso | feel shy and sometimes the
teacher may think that | am being too much. WhasK questions, even my friends

also say | am asking silly questions” (student2105]).

“l don’t understand because the teacher doesxmpdaia. If you ask, the teacher will

answer you something else” (student 4 [F, 11]).
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“Teachers should be using proper charts as tea@mndgearning aids. They should

also give us a lot of practical work not only nétesudent 48[F, 02]).

“Teachers should be researching before coming &xhte He should also be

motivating, he says you guys will not pass” (studeff, 11]).

“Some teachers just rush to finish the syllabusy tbhould be interested in teaching
to make pupils understand the concepts” (stud¢ht 51]).

“In this modern world technology can be of help simplifying difficult topics.
Things we cannot see should be presented on LCBdwscreens” (student 11[M,
04)).

The statements the pupils made during the orahviees were explaining and
highlighting the major challenges they faced in ttlassroom and they equally
explained why pupils’ performance was not pleasargsatisfactory despite the
pupils’ interest in biology. Majority of the pupilaterviewed said biology was their
favourite subject. The implication is that the teaxs were not friendly and on this

account failed to answer pupils’ questions.

4.3 Teachers’ responses

Data were collected from biology teachers basepupmils’ average performance in
biology, topics pupils perceive as most difficidtvaell as reasons why pupils find

these topics difficult to learn.
4.3.1 Teachers’ responses about the pupils’ perforamce in biology.

The findings on this theme were based on 19 teachkieo attended follow up

interviews. The data obtained were presented ifridpere 4.12.
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Figure 4.12 Teachers’ responses about the performaa of pupils in biology

M average

M belowaverage.

Source: Field data, 2012.

Figure 4.12 shows that the majority (78.9%) of byl teachers described the pupils’
performance in biology as average. It also indedteat 21.1 % of the teachers
considered their pupils’ performance as being bedoerage. No teachers described
the pupils’ performance in biology as being aboverage. This contrasted with the

pupils’ description of their performance in biologyFigure 4.8 which indicates that

slightly more than half (54.5%) of the pupils undéudy said their performance was
average and that 15.1% of the pupils described periormance as below average.
Interestingly, About a third (30.3 %) of the pupdis indicated in Figure 4.8 described
their performance in biology as above average.

4.3.2 Topics in biology perceived to be difficultdr pupils to learn

The findings on this theme were obtained usinggiiestionnaires and interviews.
The study sought information on the topics peratieebe difficult from biology
teachers in the high schools. 19 teachers compllkéeduestionnaires and were also
orally interviewed. The data collected were analysed presented in Figures 4.13
and 4.14
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Figure 4.13 Topics in biology teachers thought pufs perceived as most difficult
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Source: Field data, 2012.

Figure 4.13 which shows the data collected fromstjaenaires indicates that 22% of

the respondents said that genetics is the mostuifftopic; another 22% cited

mitosis and meiosis, followed by 20.6% who said tiegnes and chromosomes was

among topics that pupils perceived as most difficubiology. The findings showed

that a very small proportion of the respondent@%g.said evolution was one of the

most difficult topics in biology. With respect tcemetics, Figure 4.13 (teachers’

responses) was consistent with Figure 4.9 (pup#sponses) in which genetics

topped the list of the topics that both pupils dadchers perceived as the most

difficult in biology. Nineteen biology teachers wemterviewed to give responses

about the topics the pupils perceived as mostcditfito learn. The data obtained were

analysed and presented in Figure 4.14.

40



Figure 4.14 Topics teachers thought their pupils peeived as most difficult
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Source: field data, 2012.

The data presented in Figure 4.14 were obtained tial follow-up interviews. It is

clear that almost half (42.9%) of the respondemdgcated that genetics topped the list

of the topics pupils perceived as most difficulheTfindings also showed that 17.1%

of teachers of biology mentioned classificationvéry small proportion (5.7%) of

respondents mentioned genes and chromosomes asitedliin Figure 4.14. The

respondents were emphatic when they admitted thett $opics as genetics and

classification were really difficult for pupils teearn and that they themselves

sometimes found the topics difficult as evidencgddame excerpts below.
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“Classification and genetics are difficult becauseen (we) teachers are not
comfortable. These topics are wide and languagémns used are intimidating”
(Teacher 1 [M, 11]).

“Some topics such as skeletal system have so mamfysing names that sometimes
pupils swap them, for example in bones, humerustidraare swapped. And then in
genetics there is need for pupils to have some goathematical background”.

(Teacher 17[M, 06]).

4.3.3 Reasons why the topics were perceived to lmedsfficult

The study sought information on the reasons whytdipécs were perceived to be
difficult from biology teachers. Nineteen biologyeachers completed the
guestionnaires and attended the follow-up intersielhey gave responses on the
reasons why the topics were perceived as diffiasltvell as the challenges teachers
faced when teaching. The data were analysed armskmiexl in Tables 4.11 and
Figures 4.15 - 4.17.

The data in Table 4.11 which were collected fronesionnaires show that 16
(27.5%) respondents said mitosis and meiosis wiffreult especially that there were
no suitable teaching and learning materials in slshahe concepts involved were too
similar and complex and cell division phases waficdlt. Ten respondents (25%)
said genetics was difficult because there wereuitalde text books, no models used,
names or terms used were complex and the topictewasbstract. The table also
indicates that 5 respondents (12.5%) mentionedsgané chromosomes and said the
topic was too theoretical. The smallest propor{@5%) of respondents cited nervous
system and evolution and gave reasons as compias &nd the fact that the topics

were too bulky.
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Table 4.11 Teachers’ reasons for the topics pupifgerceive as most difficult

Genetics

No models in
school

No suitable text
books

Terms are too
technical and
complex

Too abstract

3

AN

25

Mitosis and meiosis

Lack of T/L
resources.
Concepts too
similar.

Terms used are
complex.
Phases of cell

Too theoretical

division complex.

27.5

Genes and chromosomg$oo theoretical

Application of
concepts difficult

BN W

12.5

Skeletal system

Lack of teaching
and learning
resources
Complex names
/functions

10

Protein synthesis

Complex terms

Nervous system

Evolution

Terms used are
difficult
Too bulky

e

2.5
2.5

Total

40

100

Source: Field data, 2012.
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Figure 4.15 challenges Teachers face when teachitapics perceived as most

difficult
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Source: Field data, 2012.

Figure 4.15 shows data obtained from the questiosmand indicates that majority
(22.9%) of biology teachers said that lack ofathlg teaching and learning resources
is the greatest challenge that they ever faced wderhing difficult topics in biology.
Some teachers (17.1%) cited lack of text booksréberence, anotherl7.1% said
pupils had a negative attitude towards topics peedeas difficult and this made
teaching difficult as well. A small proportion (86j of teachers explained that
challenges they were facing were as a result of-emeolment and lack of laboratory
equipment and suitable apparatus.

The study sought information on the reasons whicsogere perceived to be difficult
from biology teachers through follow-up interviewidineteen biology teachers were
orally interviewed. They gave responses on theoreas/hy topics were perceived as
difficult as well as the challenges they experieheehen teaching. The data were

analysed and presented in Figures 4.16 and 4.17.
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Figure 4.16 Teachers’ reasons for the topics in bimgy pupils perceived as most
difficult
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The findings in Figure 4.16 were collected from tral follow-up interviews. The
figure showed that most respondents (41.7%) citéficudt terms as one of the
reasons pupils found some biology topics difficdlist fewer than 20 (16.7%) said
topics were too wide and bulky. It also shows thaty few teachers (8.3%)
mentioned pupils’ poor vocabulary as a hindranceffiective communication as well
as pupils’ negative attitude towards the topics.small proportion (4.2%) of
respondents said that pupils’ absenteeism anddaskiitable teaching and learning
resources were seen to contribute to poor conaepfidifficult topics. Some teachers
attributed pupils’ negative attitude towards thpite perceived as most difficult to
the fact that they began to learn those topics widtonceived ideas that the topics
were difficult. Possibly this is what they weredddy others. One teacher was quoted
as below.

“Sometimes pupils do not perform well because ttwye to school with
preconceived ideas that genetics is difficult. Tikialready a barrier” (Teacher 15[F,
10)).
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Figure 4.17 Teachers’ challenges when teaching tasi in biology perceived as
difficult
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Source: Field data, 2012.

The data in Figure 4.17 obtained from the followinferviews indicate the various
challenges that biology teachers faced when tegctiia topics that pupils found
difficult to learn. About thirty seven percent (8%) of the biology teachers cited
lack of suitable teaching resources and lack afable text books and other related
materials from which relevant information abouthaklenging topics could be
retrieved. About ten percent (10.5%) of teachetesdcihe negative attitude of pupils
towards those topics they perceived as difficulived as complex biological terms
which were difficult to pronounce and recall. Tiedings also suggested that 5.3% of
the respondents cited lack of properly qualifiedldgy teachers, meaning teachers
that had studied biology at least up to degreel.lGles was consistent with results in
Figure 4.5 which show that majority (63.4%) of loigy teachers were only diploma
holders. Figure 4.17 also shows that a small ptapoi2.6%) of biology teachers
said that absence of internet and failure to i@egiCT into the classroom made it

difficult to teach the topics which were difficult.
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4.3.4 Effect of gender difference on pupils’ percamn of learning difficulties

The findings on this theme were obtained from thelolgy teachers through
interviews. The study sought information on theefffof gender difference on pupils’
perception of learning difficulties from the biolgeachers. Nineteen teachers
completed the questionnaires and were orally irger®d to give the responses. The

data obtained were presented in Figure 4.18

Figure 4.18 Teachers’ opinions about the effect ajender difference on pupils’

perception of learning difficulties
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Source: Field data, 2012.

The data in Figure 4.18 which were obtained froal mterviews indicate that 31.6%
of the teachers stated that they were not surehghetr not male and female pupils
perceived the same difficult topics alike; somdh@#fm said sometimes. Almost half
(47.4%) of the biology teachers said the male amdate pupils did not perceive the
difficult topics the same way.

Some respondents, during the interview stressed dginls perceived the difficult
topics in biology as being manageable while theaarcounterparts perceived the
same topics as difficult and sometimes girls everiopmed better than boys did. One
biology teacher said: ‘Girls have more interedbimlogy and have fewer difficulties”
(teacher 5, [M, 09]). However, the teachers seetodtve opposing views about the
effect of gender on perception of difficult topibscause, during the oral interview

some teachers said boys always performed betterréxpondent is quoted below:
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“Boys perceive difficult topics differently, the #® understand quicker than girls.

This is attributed to lack of motivation among githemselves” (Teacher 17 [M, 6]).

The findings in Figure 4.18 also show that 21.1%haf respondents said that both

male and female pupils perceived the same difficydics alike.

4.3.5 Possible practical teaching strategies to B pupils’ learning difficulties

The findings on this theme were obtained from qaestires and interviews. The
study sought information on the strategies thaticcdne¢ used to lessen the pupils’
learning difficulties. Nineteen teachers completed questionnaire and were then
orally interviewed to give responses as to howphgils’ learning challenges would
be lessened. The data obtained were analysed asenped in Figure 4.19 and 4.20.

Figure 4.19 Teachers’ suggested strategies to lessripils’ difficulties
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The data presented in Figure 4.19 which were obthfrom the questionnaire show
that the majority (27.8%) of the respondents samVigding teachers with learning
resources would help lessen the challenges thedyideachers face when teaching
difficult topics in biology. Less than 20 per cdt6.7%) said encouraging research
among pupils would be helpful. A small proportidh6%) of biology teachers cited
increasing time allocation, meaning that the difitictopics should be allocated
enough time so that they were adequately handteemrghan just rushing through as

was the case sometimes.
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The study sought information on the strategies ¢batd be used to lessen the pupils’
learning difficulties from biology teachers throuddilow-up interviews. Nineteen

teachers were orally interviewed to give resporesedo how the pupils’ learning

challenges would be lessened. The data obtained waealysed and presented in
Figure 4.20.

Figure 4.20 Teachers’ suggested strategies to lessripils’ learning difficulties
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Figure 4.20 which shows the data collected fromattae interviews clearly show that
the majority (20%) of the respondents said chabsngould be minimised when
teaching difficult topics if pupils were motivatethd encouraged. The strategy to
teach pupils in a way that would lead to their geamotivated to learn better came up
very often during the oral interviews with the logy teachers, and they emphasised
the fact that there is need to motivate pupils @amious practical ways including

teaching with interest. One respondent said:

“If you have interest it is easy to build interesthe children. So we need to teach
with interest, it is the way we present these clifiti topics” (Teacher 14 [F, 07]).
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A good proportion (15%) of the respondents said pihaviding remedial work would

greatly help address the challenges. Ten of théodpjoteachers cited enhanced
Continuing Professional Development (CPD) actisgitigiving research work or
homework to pupils, improvisation and conductinggbical work so that the pupils
could have a concrete understanding of what thaynésl. It also indicates that a
small proportion (5%) of teachers mentioned reduyichre class size (pupil: teacher
ratio) to reasonable, using ICT and other learmmagterials, making use of group
work, and code switching in which case the teachersld be using English and a

local language side by side to enhance pupils’ tstdieding.

4.4 Heads of Departments’ (HODSs’) responses
The researcher obtained data based on pupils tepdifficulties from 11 HODs.

4.4.1 Topics in biology perceived to be difficultdr pupils to learn

The findings on this theme were obtained from HQI3mg the questionnaire. The
study sought information on the topics perceivedeodifficult from HODs in the
high schools. The data from 11 HODs were analysedoaesented in Figure 4.21.

Figure 4.21 Topics that HODs think pupils perceiveas most difficult

30

25

20

15

W Frequency

%
10

Genes and DNA synthesis  Genetics Mitosis and  Evolution and
chromosomes meiosis ecology

Source: Field data, 2012.

Figure 4.21 which shows the data collected from ldOmiicates that the majority

(28%) of HODs said that the topic, genes and chewmes, was the most difficult
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followed by DNA synthesis (21.9% ). Figure 4.21oashows that evolution (cited by
12.5% of the HODSs) ranked last on the list of thestdifficult topics.

4.4.2 Reasons why the topics were perceived to lmedsfficult

The study sought information on the reasons whydhpies were perceived to be
difficult from HODs. The information was sought finche HODs through the
guestionnaire. The data from 11 HODs who compl#tedjuestionnaire were
analysed and presented in Table 4.12.

Table 4.12 HODs’ reasons for the topics in biologypupils perceived as most
difficult

Genes and chromosome€omplex 8 29.6
terminologies.
DNA synthesis Concept of bases is
complex, too 11.1
abstract and top
theoretical 3
. Complex terms 2 29.6
Genetics used.
Too theoretical. 2
Genetical diagrams 1
difficult.

Too long and bulky| 3

Complex terms used 18.5
Too theoretical.
Stages of cel
division too similar
and complex
Evolution and ecology | Too bulky

Too theoretical
Total 2

Source: Field data, 2012.
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Table 4.12 indicates that eight HODs (29.6%) shat genes and chromosomes was
the most difficult as this topic was characteribgdvery complex terminologies. The
implication is that the difficult terms associatetth this topic seemed to hinder or

weaken the pupils’ ability to grasp concepts. Arotbight respondents (29.6%) said
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genetics is difficult and cited reasons such as dbeaplex terms used, genetics
diagrams which are difficult to understand and tie topic is just too long. Five

respondents (18.5%) mentioned mitosis and meiosissaid that the topic involved a
lot of complex names or terms, it is too theorétasa cell division phases in mitosis
and meiosis were too similar, implying that thegddo be confusing. The findings
equally show that three (11.1%) said that Evolutésrd Ecology were bulky and

highly theoretical.

4.4.3 Possible practical teaching strategies to ks pupils’ learning difficulties
The findings on this theme were obtained from astjoenaire. The study sought
information on the strategies that could be usdddsen the pupils’ learning
difficulties. Eleven HODs completed the questionaad give responses as to how
the pupils’ learning challenges would be lesseiéeé. data obtained were analysed

and presented in Figure 4.22 below.

Figure 4.22 HODs’ suggested strategies to lessengila’ learning difficulties
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Figure 4.22 shows that among the interventions tiethers would embark upon to
lessen pupils’ challenges as suggested by HODs; ofiseeaching and learning

resources was cited by 20% of respondents whotlsaidvould most effectively help

the pupils learn the most difficult topics in biglo It also indicates that use of ICT in
the classroom (cited by 13.3%) would be almostfiestve. The findings also show
that explanations with practical examples, homekwaorcreasing time allocation to
the difficult topics and teaching such topics eadgyough, remedial work and
teachers’ intensive preparation (cited by 3%) wdtp the pupils to some extent.

CHAPTER FIVE: DISCUSSION

5.0 Introduction

This study sought to establish the topics in biglpgrceived as difficult for high
school pupils to learn. The study employed questames and follow-up interviews.
Results established that Mendelian genetics, msitasnd meiosis, genes and
chromosomes, DNA synthesis, skeletal system antligmo were the most difficult

topics in biology. Below is a discussion of the@fe findings.

5.1. Topics in biology high school pupils perceivet be difficult

The study has indicated that there were manicdltftopics that pupils perceived as
difficult to learn, and that the topics that HORsd biology teachers referred to as
most difficult topics for the pupils to learn werbasically the same as those that
pupils themselves described as most difficult tteem to learn. The HODs cited
genes and chromosomes, DNA synthesis, Mendeliartigen mitosis and meiosis
and evolution as indicated in Figure 4.21. Teackard the most difficult topics were
Mendelian genetics, mitosis, genes and chromosorsksletal system, DNA
synthesis, nervous system and evolution as showigimme 4.13 and Figure 4.14. The
pupils referred to genetics, mitosis, DNA synthesikeletal system, genes and
chromosomes, evolution enzymes and ecology as tisé difficult topics.

The study has also suggested that the most difftoydics as described by all
categories of respondents were genetics, DNA, ganéschromosomes, mitosis and
meiosis, evolution and skeletal system. Accordmghie findings the most difficult

topics were ranked in the descending order of degfedifficulty based on their
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average percentage score from HODs’, teachers’ mmplls’ questionnaires, and
teachers and pupils’ interviews as follows: Gersetdy.0%, mitosis and meiosis
14.9%, genes and chromosomes 13.3%, DNA 9.9%, taketgstem 9.9% and
evolution 4.7%. Therefore, the study establisheat the topics perceived as most
difficult in order of descending degree of diffiulwere as follows: Mendelian
genetics, mitosis and meiosis, genes and chromasoBA synthesis, skeletal

system and evolution.

The study also has indicated that there were tWwerdbpics that the biology teachers
thought pupils found difficult to learn, namelyaskification and protein synthesis but
the findings from the pupils’ responses showed plgils did not have problems with
these topics. The pupils, instead, stated enzyaoedpgy, nervous system, excretory
system and reproduction in plants as the topioshiith they experienced relatively

few learning difficulties.

5.2 Reasons why the topics were perceived to bedifficult

The study has suggested that the challenges cutiiiés pupils faced when learning
topics they perceived as difficult were attributald various factors. The findings
indicated that the difficult topics were characed by complex scientific terms and
language that created a barrier so that pupils’etstdnding was restricted if not
distorted. The fact that pupils were put off by #pecialist vocabulary meant that
there would be communication breakdown leadingatluife to grasp concepts on the
part of the pupils. This situation arose if thectear did not help the pupils
conceptualize the terms associated with that péaticopic. The study also suggested
that there were some teachers who failed to usagbeciated terms simply because
they too were not comfortable with the vocabularguestion. The implication is that
the inability of the teachers to explain ‘spectaliecabulary’ surrounding biological
concepts was an indication of their inadequacien(@tt, 2002).

The study indicated that due to the abstract naifitbe difficult topics and the fact
that they were taught theoretically, pupils fouradting the concepts a big challenge.
It was clear from this study that teachers of lggldid not conduct practical work to
enhance and concretise pupils’ understanding. Hewethe biology teachers and

HODs claimed that although they were willing to daat practical work, the schools
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lacked suitable laboratory equipment or apparatusthe necessary materials. This
means that the teachers seemed to admit that hred lieen for the paucity of the
laboratory equipment and materials the learningl@hges would not have been what
they are today. On the contrary, the findings shibweat it was not the lack of
laboratory equipment or apparatus that causedathed to conduct practical work on
the part of the teachers in all cases but the tfeait some teachers are incompetent
with regard to conducting practical work. Some besis lacked necessary practical
skills to conduct meaningful practical work. Theadings are consistent with the
thoughts of the scholars Young (1994) and Woodi809) who explain that some
teachers fail to conduct practical work becausg #re quite clumsy and awkward at
performing experiments and their practical skilis so poor that they normally make
wrong observations and inferences. Such teacherseqgaently get frustrated and
begin to shun practical work a situation that actsdor pupils’ poor performance in

biology.

Furthermore, the study also has suggested that szankers expressed incompetence
when it comes to improvisation. The failure to ilmyse could be attributed to
inadequate teaching experience of some teachess fifitings in Figure 4.4 have
shown that almost half of the biology teachers baly taught biology for the period
of between 1 to 5 years and so they were verwliteelack improvisational skills.

The study suggested that the pupils also attribttied failure to learn the difficult
topics effectively to what they termed poor teashexplanation in the course of
teaching and learning. The failure on the parthaef teacher to explain clearly the
necessary concepts to the pupils only goes to exphe depth of incompetence
possibly as a result of one teaching a grade therg wot qualified to handle or their
poor or negative attitude towards their work. Teash negative attitude towards
work would nurture in the teacher the propensitgtvade study and research, hence
failing to allow pupils to ask questions and gejtsulky as a defense mechanism. The
effects of this scenario are far reaching indeetlff, formative assessment in the
classroom would be at stake, but the teacher neafise that formative assessment is
as important as the learning process itself andghestioning and giving feedback in
terms of answering the questions is iagredient of formative assessment. The

findings agree with Brook hart (2006) and Bosto®0@) who explain that formative
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assessment seeks to identify and ascertain théoefmgeen what the learner knows
currently and the desired goal for him or her tacte This provides an opportunity
for both the teacher and the learner to adjusniegrin relation to the goals. This
means that without formative assessment, the pygaiformance could not improve.

The findings indicated that 63.4% of all teachdrbiology in the study site handled
the senior classes for which they were not qudlifiecause they were diploma
holders .The minimum qualification for one to handl senior class is secondary
teachers’ degree. But, owing to inadequate numibegraduate teachers, schools
usually made use of diploma holders to fill up gap.It is difficult for the pupils to
grasp the concepts that the teacher failed to staled. The findings were in
agreement with Daviét al (2012) who argue that the extent to which theliea
understands and explains a topic largely depends bis / her academic qualification
.Poorly qualified teachers will naturally find itfiicult to clarify complex concepts,
and if it is difficult for the teacher to grasp cplax concepts one would not expect
the pupils to understand the concepts. Under thiesemstances it would really be
difficult for the pupils to construct knowledge andrrect meaning of what is being
learned. The correctness and accuracy of the irgdtiom the pupils receive are a
function of a suitably qualified teacher .Otherwidfeteachers do not have suitable
gualification they are likely to transmit wrong sgeiptions of observations,
misconceptions, misinformation, and they are botmndisapply or misinterpret the

content taught and scientific terminologies.

This study has shown that poor pupils’ mathematédls were one of the reasons
some pupils found topics that involved some catouta difficult. The findings in
this study suggested that teachers explained papitsp performance in the topics
perceived as most difficult such as genetics imseof pupils’ failure to apply their
mathematical skills. This deficit on the part oé thupils was well acknowledged by

the pupils themselves, and it really accountedHerr learning challenges.

The study showed that topics that involved calootet such as probability in genetics
were not popular among pupils who, at the same,tidze not perform well in
Mathematics. The concepts involved may not necidgda complex but the failure

on the part of the pupils to solve the mathematsalect of the concepts is what made
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pupils perceive such topics as difficult. The fimgs were consistent with what
Knippels (2002) and Osborne (2003) independentsenke. They argue that pupils
who perform poorly in mathematics often also dovb@n solving genetics problems
and indeed in other biological concepts that wea¢ghematical in nature.

The study has further established that Naturalrfgei® Departments in high schools
lacked adequate suitable teaching and learningiress to teach the difficult topics.
In addition to this, the high schools lacked otessential facilities such as computer
laboratories and internet connectivity which batadhers and pupils would use for
their research and study. Nonetheless, this saesaould not be viewed as a good
excuse to fail to incorporate or integrate ICThe tlassroom. There is this misnomer
that teachers would only use ICT in the classrobmiey had computers and had
access to internet. Teachers have to realise #eabfuDVD/CD players, radios, video
cassette recorder, TV sets and decoders was aefiegtive and efficient way of
integrating ICT in the classroom .For instance, i@logy teacher would play a
DVD/CD to show the process or phases of mitosisrartbsis or food relationships
among organisms in ecology or transcription in DA so on, in order that pupils
may learn in a more life-like situation as this Wwbihelp them conceptualise more

effectively.

5.3 Effect of gender difference on pupils’ perceptin of learning difficulties

The study has established that gender differenak dra impact on the pupils’
perception of learning difficulties as evidenced-igure 4.18 which clearly indicates
that almost half (47.4%) of the teachers had edtisuch an effect of gender on the

pupils’ perception.

The study further suggested that some teachermloigly thought that the topics that
boys found difficult to learn, girls found them gase learn while others felt that it
was the other way round, and argued that boys pet¢he difficult topics as being
fairly manageable. They further argued that theshayderstood the topics faster and
were more likely to endure and work on the diffictdpics until they grasp the
concept than the girls would. This thought is sufgzbby Tekkyaet al. (2001) who
showed that there were more girls than boys whogdezd more biological concepts

as difficult to learn. This means that teacherdiofogy acknowledged the fact that
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gender has an effect on the pupils’ perceptioneafring difficulties but they were
not completely agreed on which gendeer sehas a better or a more positive
perception of learning difficulties. This is in agment with Mavrikaket al. (2012)

who argued in the study they conducted that geddes not seem to affect pupils’

overall views about difficult topics in biology.

5.4 Possible practical teaching strategies to lesspupils’ learning difficulties

The study established that a variety of teachind) learning strategies needed to be
employed if the biology teachers had to lessenpimgils’ learning difficulties in
relation to difficult topics. The study suggestéattthere was need for the biology
teachers to develop and promote a culture of pmegpadequately, as this would help
them strictly think about appropriate methods ofiveey and consider, in very
specific terms, the kind of teaching and learniegources that would address the
learning needs of their pupils. The study also sstgyl that teachers of biology
needed to use the teaching and learning resouncksling ICT if they had to attain
good pupils’ performance in the challenging topiasd that they had to improvise
where the needed materials were not available.aigd help their pupils concretise
their understandingroung(1994) and Woodley (2009) back this thoumid argue
that the poor pupils’ performance in biology witspect to difficult topics is as a
result of some schools not having relevant teactand learning resources that

teachers need to teach the challenging topics .

The study established that, to effectively go rodiné pupils’ learning challenges
posed by the difficult topics, teachers of biologgeded to conduct practical
activities. Practical work is not only motivatingitbit also brings reality into the
classroom and serves as a bridge between realafite theory, a situation that
immensely enhances pupils’ understanding of alisteams.Failure to use laboratory
activities on the part of the teacher as Onyegg@01) explained made it rather

difficult for pupils to grasp difficult biologicatoncepts.

The study has also established that teachers wduddp their pupils understand
difficult topics if they began to incorporate intbeir lesson plans remedial work
which should be administered to slow pupils syoafter each normal lesson. This

would be an effective way to take care of slow {mp0 that they grasped concepts
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that they could otherwise have failed to comprehkad the teacher just ignored
them. However, the teacher should explain the mepaf administering remedial

work to slow pupils so that pupils do not view st unishment since it would demand
that they remain in class a little longer than ustibe study has established that in
addition to remedial work, most teachers of biolagpressed desire to plan for
revision work. This is very helpful to pupils as ptovides pupils with another

opportunity to learn the same difficult topics dwmtt their understanding of these
topics is a lot better now than ever before. Howetrgs could prove to be a daunting
task on the part of teachers especially in schoblsre there was over enrolment and

teachers were already overworked.

The findings suggested that in order to improvenieg and performance in relation
to the difficult topics, teachers needed to adnmigssignments, homework or any
other research work to get the pupils engaged atothiey began to understand things
before hand. Marking assignments or homework cdaddchallenging in schools
where the enrolment levels are exceedingly high,this is anecessary eviif the
intention of teachers of biology was to go round thallenges that pupils face when
learning those difficult topics. This, in the finahalysis, would increase time that
biology teachers needed to deal with the diffi¢afiics as the pupils will have been

exposed to the same topic on more than one occasion

The findings showed that one of the principal reasithe pupils experienced learning
challenges when learning difficult topics was thapics were characterised by
complex terms or vocabulary. To navigate round, tthe teacher could help the
pupils by citing practical or concrete examplesilbostrate the concepts. Use of
concrete examples tended to enhance understandoayuse they were akin to the
pupils’ immediate environment. The findings agreéhwBemmett (2002) who

highlights the effect of the failure on the parttedchers to explain to pupils what he
refers to as ‘specialist vocabulary’ prior to attl@arning. He explains that the
teachers’ inability to simplify the associated cdexpterms would negatively affect
pupils’ ability to grasp the concepts. This is fnt supported by Ogunkola & Samuel
(2011) who point out that many difficult terms asygimbols used in teaching of the

sciences were so new that they needed to be clegolgined if they had to be linked
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to the pupils’ cognitive structures. Failure to whnithere, certainly, would be poor

understanding of biological concepts on the pathefpupils.

The study showed that there was need for teacbeesnbark on regular formative
assessment through administering research and harile to easily diagnose the
pupils’ weaknesses in good time with a view to esding the situation. Formative
assessment which occurs as an integral part afiteaand learning process provides
a wide spectrum of opportunities to assess how|pugre learning so that the
information thus collected could then be used tkenaecessary adaptations and
adjustments with a view to improving pupils’ acheewent. The findings were
supported by Black & William (1998), Boston (2003ahd Baroud (2007) who
strongly advise that there is no better alternativeformative assessment if the

intention is to improve the pupils’ performance.

The study has also suggested that teachers ofglyiould teach the difficult topics
in biology effectively if they enhanced ContinuiRgofessional Development (CPD)
which provided a professional platform for the tears to share and exchange
intellectual and professional ideas on how bestetch the topics that the pupils
perceived to be difficult. This collaboration beemeor among teachers was vital as it
sharpened their pedagogical skills and it made theanh biology topics in a more

meaningful way.
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CHAPTER SIX: SUMMARY, CONCLUSION AND RECOMMENDATION S

6.1 Summary

The study has established the topics that highadghapils found difficult to learn.
According to the findings, the most difficult topicanked in the descending order of
degree of difficulty were Mendelian genetics, mgog@nd meiosis, genes and

chromosomes, DNA synthesis, skeletal system anldigmo.

The study also suggested the reasons why the temos so difficult to learnThe
findings showed that there were many reasons wipjlpaxperienced challenges in
learning difficult topics. These included the fdbat topics were characterised by
complex terms; teachers of biology were not condgqbractical laboratory work but
taught just theoretically, paucity of teaching dearning resources including lack of
suitable text books and failure by teachers tolG3ein the classroom. Some teachers
failed to handle difficult topics as evidenced Igit poor explanation of concepts,
and that they did not possess right qualificatitm$iandle senior classes. Some of
them were quite inexperienced with respect to tegchiology, and that departments

in Natural Sciences in high schools were undeestaff

The study also established that some pupils faeathing challenges because of their
poor mathematical background and so they coulccopé with topics in biology that
were mathematical in nature. The findings also @tbtihat over enrolment existing
in high schools had led to teachers handling toaymarge classes which deprived
the teachers of an opportunity to administer realedbrk and attend to individual

pupils’ learning needs.

The study suggested that gender difference hathpadt on the pupils’ perception of
learning difficulties, and the teachers of biolaggknowledged the fact that gender
had an effect on pupils’ perception of learningfidifities but they were not
completely agreed on which gender, per se, hadterlme a more positive perception
of learning difficulties as this was dependent ugmnpupils’ orientation, disposition,

context and school environment.
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The study also suggested that a variety of teacstiragegies would help pupils learn
with ease those topics they perceived as mostdiffiThese included the teachers
inculcating in themselves a culture to preparertlesison adequately, use of adequate
teaching and learning resources which involves weflearched and simplified
handouts, incorporating ICT in the classroom, prngo active student-centred
teaching strategies and employing effective comeation skills characterised by
clear explanations and reference to real-life jpractexamples. The study also
showed that biology teachers would go round thglguearning challenges through
motivating their pupils, administering remedial Wwdo the slow pupils, revising the
difficult topics, giving assignments or researchrkvo (homework) based on the
challenging topics to pupils prior to classroonrigag so that pupils are adequately
exposed to the difficult topics. The findings sustgé that conducting formative
assessment more often than not and viewing thiagmegical practice as an integral

part of every learning experience would signifitaigssen the learning difficulties.

6.2 Conclusion

The results of the study have established thattbst difficult biology topics in the
‘O’ level biology syllabus that pupils found diffit to learn included: Mendelian
genetics, mitosis and meiosis, genes and chromasoBPEA synthesis, skeletal
system and Evolution.

The study has shown that pupils found the aforewgats difficult to learn due to a
number of reasons which, among many others, inclpder teachers’ explanations
which made it difficult for the pupils to grasp tlencepts under discussion, the
topics were characterised by complex terms whichevdifficult to read and recall.
Some of the topics perceived as difficult were raathtical in nature and so they
proved to be challenging to pupils with poor math&oal background. There was
also significant lack of teaching and learning teses including ICT facilities for use
by both teachers and pupils in high schools. It fugther established that teachers of
biology did not conduct practical work when teachdifficult topics, and formative
assessment in biology was rarely conducted whigelldack to pupils was normally
delayed.
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The study established that gender difference haisngact on pupils’ perception of
difficult topics. The boys and girls did not pencseithe difficult topics the same way.
The biology teachers, however, were not agreed logtiver or not it was the girls or
boys that had a positive perception of the diffitapics in biology. Depending on the
nature of the pupils’ learning environment or ot&ion, the girls performed better in

topics boys found difficult to learn anite versa .

Notwithstanding the learning challenges that thpilpuexperienced in biology, the
study showed that use of effective strategies cagreiatly lessen the learning
difficulties. These strategies included: teacheysded to provide remedial work for
slow pupils, CPD should be promoted and enhanceldigh schools to facilitate
professional and intellectual exchange of ideasranteachers, teachers needed to
engage their pupils in research work and practcélities, and teachers needed to
use appropriate teaching and learning resourcésding ICT. There was also a need
for teachers to intensify improvisation where thisrpaucity of learning and teaching
resources. High schools and teachers have the ibapaclessen pupils’ learning

challenges by resolving to implement suitable tearhnd learning strategies.

6.3 Recommendations

In view of the findings presented and discussatiigistudy, it is recommended that:
(i) There should be rigorous regular monitoringtloé teaching of biology in both
public high schools by the local school authoriesswell as by external authorities
who may include the Senior Education Standards c@®i (SESO), District
Education Standards Officers (DESO), and Educaitandards Officers (ESO) so
that the teachers of biology intensify their lespogparations and improvisation.

(i) The schools should renovate their biologydediories, and Government through
grants should restock these laboratories in terrhsnexessary equipment or
apparatus, chemicals, and models and other regigesthing and learning materials
to ensure effective teaching of biology in schools.

(i) The Government should employ more graduatechers of biology and post
them to all high schools across the country asetivemuld not find teaching difficult
topics that challenging.
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(iv) The Government should facilitate the upgradofgbiology teachers with low
gualifications by sponsoring them for further sasli

(v) The Government should establish modern complateoratories and effective
internet connectivity at all public high schools order to promote ICT and
integration of ICT in the classroom.

(vi) There is a need for the high schools to suppod strengthen school- based
CPD, which would provide teachers of biology with @pportunity to interact and
exchange ideas based on the best pedagogical gesadtiith respect to teaching
biology.

(vii) Schools should strive to marshal tHe@al resources in addition to government
grants in order to procure adequate biolegy books or reference books for use by

pupils and teachers.

6.4 Recommendations for Further Resedrc

There were issues that emerged fromstiidy which would necessitate further

research. Below are some suggestiarfsifther research.

(i) An investigation into the impact of the teactiequalification on the effective

teaching of biology.

(i) The extent to which teachers of biology formaty assess their lessons.

(i) The impact of gender difference on the petaapof learning difficulties in
biology.

(iv) A comparative study of boys’ and girls’ penfiaance in biology.

(vii) Extension of the scope of the study to in@wsther districts in the Northern and

other Provinces of Zambia.
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List of appendices

Appendix I: Consent form

) UNIVERSITY OF ZAMBIA

SCHOOL OF EDUCATION

DEPARTMENT OF MATHEMATICS AND SCIENCE EDUCATION

CONSENT FORM

Dear respondent,

My name is Moses Musonda. | am a student pursuipgségraduate course, Master
of Education in Science Education, at the abovetimesd institution. | am doing my
research which is a purely academic activity whosén aim is to identify the topics
pupils perceive as most difficult in biology, and kighlight possible strategies
teachers could use to address the learning chakengrou have been chosen to
participate in this study by way of voluntarily prding information. Should you
accept to participate in this study, you are resplito sign on this document on the
slot provided below. Before appending your sigraton this form, ensure that you
fully understand the nature of this activity. Yo @herefore, encouraged to ask any
guestion on anything not clear to you.

Note that you are free to withdraw from this stadyany time if you so wish, but it is
our desire that you participate in this study friiv@ beginning up to the end.

Thank you for accepting to participate in this stud

TSy o0 o = 1 T = o =
PRhoNe: NUMDDET: L. e

Y [T
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Appendix Il: Research Permission letter

» X
0 3
o LB Y\gfi

) »d'E. Og,r;;g\'\ .'{%'ﬁn Ly

Telephone: A2
Fax:

EDUCATION

Ofﬁce of the District Education Board Secretary
‘ P.O. Box 410074
KASAMA

\b RE’UBUC OF ZAM
To Ail High School enNISTRY OF ﬁ?‘jcg\?lgu
KASAMA DISTRICT ri 2 “H A SREC AL, : ;

07 sep i 7501,

HEAD TEACHER

a Senﬁgngaﬂaﬁt Kaszjna

RE: INTRODUCING MR. MUSONDA MOSES

I write to introduce the above named who i
College of Education.

He is currently doing a research with the University of Zambia
this vein, he would like to collect data from your schools to help. I A0 ks o
rescarch. Mr Musonda will collect data with the help of research” q%hﬁtﬁ,ﬁj_es:um :

gl

R
(LINZ Gl )Zﬁ}éﬁ‘ T

aN17
i/

;| r;fp

I'would therefore like to ask your schools to help him in this 1;1njc1¢;taki:1

Thanking you in advance. = T e

KachilikoStefphe U7 B g rmind
I BOARD SECRETARY "

TR
N
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Appendix lll: Questionnaire for Head of Natural Sciences Department.
Dear Sir/Madam,
Thank you for your permission to conduct a studyywour department. This
guestionnaire is designed to help the researchagratand your school profile and to
assess the performance of your pupils in the stlofeBiology. The data collected
will help the researcher compile a report whicla iequirement for him to complete
his programme of study. You are assured that tl@nmation you provide will be
treated with greatest confidentiality it deseneaes] is purely for academic purposes.
Thank you for accepting to complete this questiaena

DAL, it e e e

Section A Personal Details

1. Name of School:

2. Name of HOD:

(NB: You need not write down your name if you faatomfortable)
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Section B: Pupils’ Profile
1. How many senior pupils are in your school? ............c.cccoeeeienis

2. Classify the number of your pupils by gender

Boys Girls

3. What is the age-range of the senior pupils in gminool?

Section C: Teachers’ Profile

1. How many Biology teachers do you have in this sthoo

Males Females

2. Classify your teachers by their qualifications.

Qualifications Gender

Males Females

Diploma

1° Degree

Masters Degree

Other

(specify).......cccvveinennn

TOTALS
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Section D: School performance in Grade 12 biologgxaminations

Gender| No. of candidates whp2009 2010 2011

sat

2009 | 2010 2011, Passefrailed| passed failed | passeq failed

Female

Male

Overall pass %

2009 =

2010 =

2011 =

2. Give reasons why the school performed in thig imaiology in the three different

years
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Section E: Difficult topics in biology.
(a). tickas many as possiblehe topics your pupils find difficult to learn H©’

level. You may include other topics that do not appe@athe given list.

Topic Tick-difficult for

boys | girls

Mendelian Genetics

Genes and chromosomes

Mitosis and meiosis

Nervous system

Protein synthesis

DNA synthesis

Excretory system

Homeostasis

Photosynthesis

Enzymes

Transport of materials

Ecology

Cell and organelles

Evolution

Skeletal system

Reproduction

Classification

Sensory organs

Endocrine system
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(b) Explain what makes the topics you have ticketh) above so difficult.

Topic Difficult aspect of topic | Reason
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(c) Suggest interventions you would suggest that yeachers use to lessen pupils’

learning difficulties in these topics.
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Appendix IV: Questionnaire for biology teachers
Dear Respondent,
This questionnaire is designed to collect datalenpupils’ learning difficulties in
biology in high schools in Zambia. The data cokelcwvill help the researcher compile
a report which is a requirement for him to compleiteprogramme of study. You are
also assured that the information you supply w#l tveated with the greatest
confidentiality it deserves, and that it is meamtdnly academic purposes.

Thank you for accepting to complete this questiaena

Part A: personal details

1. Gender

Male Female

2. Age. (Please tick)

21to 24

2510 29

30to 34

35 or older

3. Type of Teacher Training received (please tick)

a).Secondary teachers’ diploma

b).Secondary Teachers’'degree

c).Other (specCify.......ccccoviiieeiinilll)
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4. How long have you been teaching?

a).Less than 2 years

b).3 to 5 years

€).6 to 10 years

d).10 to 15

e).More than 15

PART B: Teachers’ Knowledge of pupils’ learning dificulties in biology.
(a). Tick as many as possible the topics your gujrild difficult to learn as pel”’
level biology syllabus. You may include other topicsttla not appear on the given

list.

Topic Tick-difficult for

Boys | qirls

Mendelian Genetics

Genes and chromosomes

Mitosis and meiosis

Nervous system

Protein synthesis

DNA synthesis

Excretory system

homeostasis

Photosynthesis

Enzymes

Transport of materials

Ecology
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Cell and organelles

Evolution

Skeletal system

Reproduction

classification

Sensory organs

Endocrine system

(b) Explain what makes the topics you have ticketh) above so difficult.

Topic Difficult aspect of topic| Reason
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(c) What challenges do you face when teaching tpecs perceived difficult by

pupils?

(d) Suggest interventions you would use to lessgnl$ difficulties in these topics.
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Appendix V: Questionnaire for pupils.
Dear Respondent,
This questionnaire is designed to collect datalenpupils’ learning difficulties in
biology in high schools in Zambia. The data cobkelcivill help the researcher compile
a report which is a requirement for him to compleiteprogramme of study. You are
also assured that the information you supply wi#l tveated with the greatest
confidentiality it deserves, and that it is meamwtdnly academic purposes.

Thank you for accepting to complete this questiaena

Part A: personal details

1. Gender [please Tick ()]

Male Female

2. Age. [Please TickY)]

14 to 18

18 to 22

22 or older

3. Grade level (please tick)

a. Grade 11

b. Gradel?2
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PART B: Topics pupils consider difficult in biology.
(a). Tick as many as possible the biology topms find difficult to learn . You may

include other topics that do not appear on therglist

Topic Please

Tick(V)

Mendelian Genetics

Genes and chromosomes

Mitosis and meiosis

Nervous system

Protein synthesis

DNA synthesis

Excretory system

Homeostasis

Photosynthesis

Enzymes

Transport of materials

Ecology

Cell and organelles

Evolution

Skeletal system

Reproduction

Classification

Sensory organs

Endocrine system
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(b) Explain what makes the topics you have tick&dn (a) above so difficult.

Topic Difficult aspect of topic| Reason
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(c) What challenges do you face when learning tid&eult topics?

(d) Suggest ways you would want your teacher tp lgel learn better these difficult

topics.
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Appendix VI: Interview schedule for biology teaches.
How many biology classes do you teach?
What is the performance of your pupils in biolode®
What topics in biology do your pupils find diffidub learn?
In your opinion, what makes these topics so diftitu
Do the boys and girls perceive the same topicgalik
Do you face any challenges when teaching the tquipds perceive as difficult?
If the answer to the above question is yes, spéadge challenges.
How would you go round the challenges you havesdtat order to help your pupils

learn these difficult topics in biology.
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Appendix VII: Interview schedule for pupils.
What is your favourite science subject? Why?
How would you describe your performance in biology?
Which topics in biology do you find difficult to d&n?
What makes these topics so difficult?
What specific challenges do you face when learthiege difficult topics in biology?

How would you like your teachers to help you lebgtter these difficult topics in

biology?
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