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ABSTRACT

The purpose of the study was to investigate fadtdlgencing student’s performance in
Chemistry in Makindu Division in the Kenya certdte of secondary education (KCSE).
A sample of 216 form three students from 4 secondahools were randomly selected
using both simple and stratified random samplingddicipate in the descriptive study.
The students were provided with questionnaires evthkeir chemistry teacher and the
District Quality Assurance and Standards OfficeQASO0] were orally interviewed.
Descriptive, explanative and explorative statistigsing ordinal scales based on
measurements such as frequencies and percentagesseel. These measurements were
generated manually using coding of responses agedefrom questionnaires. Results
showed that student background characteristicstuddt related factors particularly
Chemistry teacher’'s negative perception of thesrrlers abilities; in adequate use of
resource in the teaching and learning process agdtive socio-cultural factors as well
as inappropriate learning environment were the megoises of the students’ persistent
poor performance in Chemistry. It is recommendedt tthe Ministry of Education
through its various agents should, among otheg#iianhance supervision of curriculum
implementation in schools. The study also recomraghdt the school managements, in
conjunction with other stakeholders, should enhate@xher motivation and provide
more and better teaching and learning facilitieeriable a more conducive environment
for learning. Finally, Chemistry teachers must ereatheir teaching approaches by
adopting a more practical approach to the teachimg) learning practices that would

motivate the students to perform better in theesttbj

Xii



CHAPTER ONE

INTRODUCTION
1.1 Background to the study.
Education remains the only major avenue for upveaidal mobility (Amutabi, 2003). In
developing countries, Kenya included, most of teegbe still live below the poverty
line. For such persons, the educational return iregress the major change agent for their
livelihood (UNDP, 1994). However in exam-orientggtems of education, the quality of
performance in the examination is the main deteamtiof those who would move up the

social ladder and enjoy the limited opportunitieaiible.

In Kenya like in many other examinations-orientetl@tion systems, there exists a
highly competitive national examination at the eficdecondary school (Khatete, 1995).
Those who perform well in the Kenya Certificate ®&condary Education (KCSE)
examinations, with a mean grade of C and abovesealsxted to proceed for training in
the government’s institutions of higher learningl aniddle level colleges on government
subsidy (KNEC, 2010& MOE, 2009). On completing niag, such persons are better
placed to be absorbed in the highly competitivaonal and international job market.
Performance of students particularly at the KCSEll¢herefore concerns all interested
parties, especially the government of Kenya, thheqta and the students themselves.
The cut-throat competition is even more manifestedhe science subjects such as
Chemistry due to its perceived significant conttidw to industrial and technological
development particularly in attaining the MillenmuDevelopment Goals (MDGs) and

Kenya’s Vision 2030. The development of a cadreaéntists and technicians involved



in the selection and adaptation of important tetdgies would potentially improve the
anticipated developments in Agriculture, health arttlistries in line with the MDGs and
Kenya's development plans. Failure in science sibjeChemistry included, may
therefore affect upward social mobility for manfi@useholds with poor performers.

The significant role of science in the attainmehthe MDGs and Kenya’'s development
has prompted the Government of Kenya to make itpegsory for each student to
specialize in at least two out of the three sciesgbjects (Chemistry, Biology and
Physics) offered at the secondary school levels THotwithstanding, performance in
these science subjects has continued to decline waar. The poor performances in
sciences include Chemistry, which is one of thetrffogpular” science subjects that have
continued to register high student enrolment inosdary schools. The perceived
popularity of Chemistry, it was hoped, would tratslinto better performance. However,
the performance has continued on a downward tr€khNEC, 2010). Available statistics
show that in the last decade, students’ achievenmer@hemistry has remained low
nationally and at the district level in Makindu Rmn (KNEC, 1999; KNEC, 2010).
Table 1.1 provides information on national perfoneca of KCSE candidates in selected

subjects for the period from 2006 to 2009.



Table 1.1: National KCSE results analysis by perecgage in selected subjects 2006

— 2010
Year Math Chem Bio Phy Agric Geo Eng
2006 19.04| 2491 27.45 40.32 43.15 41.72 39.7
2007 19.73 | 25.39 41.95 41.31 37.28 46.31 39.7
2008 21.29| 22.74 30.32 36.71 48.52 37.01 33.7
2009 21.13| 19.12 27.15 31.31 43.09 37.87 39.2

Source: KNEC (2010

Table 1.1 indicates that Chemistry had the lowesampercentage rating in 2009 and the

second to last mean rating for the period ranginghf2006 to 2008. A similar trend in

performance is observed for Chemistry in the cdsMakindu Division as is seen in

Table 1.2.



Table 1.2: Makindu Division KCSE results analysis b selected subjects 2002-

2009{Mean rating out of 12}

Year Math Chem Bio Phy Agric Geo Eng
2002 1.85 2.53 3.17 3.28 4.47 3.23 3.23
2003 2.022 2.869 3.580 | 3.461 4.709| 3.806| 3.469
2004 2.076 | 3.108 3.764 | 4.225 4.876| 4.076| 3.396
2005 1904 | 2.968 4.030 | 3.747 4.491| 3.904| 4.159
2006 2.097 | 3.609 4.328 | 4.403 4.720| 4.262| 4.410
2007 2301 | 3.666 5.232 | 4.447 4421 4.029| 4.324
2008 2.265 | 3.374 4.827 | 4.213 4532 3.936| 4.273
2009 2.176 2.579 4538 | 2.883 4.325| 4.167| 4.292

Source: Makindu District Education Office, 2010

Table 1.2 shows that the performance in ChemistryMakindu District was below the

other subjects except for Mathematics in the pewdd2002 to 2009. Studies have
proposed various determinants of performance ienses in general and Chemistry in
particular. According to available research firgdirthese factors include; poor teaching
methodologies (Friedman, 2000), poor capital inwestt in terms of provision of science
resources (Agusiobo, 1998), low teacher moralestamiolard internal evaluation, poor
administration and leadership, inadequate supervisand inspection of schools

(Chiriswa, 2002), lack of support from parents,emge working relationship between



head teachers and their staff and indiscipline arathers. In an attempt to check poor
performance, the Government of Kenya through thenidthy of Education in
collaboration with other stakeholders adopted almmof interventions. The measures
included curriculum review and rationalization educe the load both on students and
teachers, on-the-job training of science teachbresugh SMASSE (Strengthening of
Mathematics and Science in Secondary Educatioahb@nce subject mastery levels and
strengthening of inspectorate department to improwgiculum implementation and

supervision (KESSP, 2005).

Even after such interventions, available data emgicthat students’ performance in
Chemistry in Makindu Division is still poor. Fronmalble 1.2 performance in Chemistry in
Makindu Division mean score which was 2.53 in 2008e to 3.666 in 2007 before
dropping to 2.579 in 2009

(Makindu D. E. O’s Office, 2010). This means thia¢ tinterventions undertaken so far
have not achieved the desired outcome. It is tbhezgbrobable that such interventions
may not have been based on results of empirical syslematic studies on the
determinants of poor performances in Chemistry imakiMdu Division (Ngugi &
Nyakweba, 2005). This study therefore sought toestigate the factors influencing
continued poor performance in Chemistry in Makimuision with a view of identifying

appropriate interventions to improve the perfornganc



1.2 Statement of the problem.

Performance in sciences especially in Chemistrycbasinued to be a major concern for
the Government of Kenya and other education stdddlel® The trend in performance
has been more pronounced in rural areas such agmeBivision. The performance

have led to low mean grades for most students launsl jeopardised their chances for
upward social mobility. At the national level, tip@or performances has led to low
uptake of careers in science and technology. Ineffort to reverse the trend, the
government adopted a number of interventions targetupils, teachers and the overall
teaching and learning environment. Despite theserventions, the performance in

Chemistry in Makindu Division continues with lowerean grades than the national
averages grades being recorded year after year.

The continued declining performance in Chemistryehbeen attributed to a number of
factors including student’s attitude towards Chemjsteacher's attitude towards

students’ abilities, inadequate teaching and legrmiesources, and poor teaching
methodologies. However, it is not clear which oédé factors are responsible for the
desimal performance of Chemistry in Makindu Divisid he study therefore sought to
identify the factors which are responsible for stud poor performance in Chemistry in

Makindu Division.

1.2.1 Purpose of the study
The aim of this study was to contribute to an inweb Chemistry teaching and learning

environment at secondary school level. The purpbslee study was to determine factors



stated which contributed to poor achievement in mMiky and suggest possible

interventions for enhancing good performance.

1.3 Objectives of the study
The objectives of the study were to:
i. Establish the effects of students backgroundatharistics on performance in
Chemistry
ii.  Explore the effect of use of resources in studpatformance in Chemistry.
iii.  Identify intervention strategies that can help ioya learner’s performance in

Chemistry.

1.4 Research questions
The study sought to answer the following questions:
i.  What are the effects of student’s background charnatics on performance in
Chemistry?
ii.  What extent does use of resources influence stagentormance in Chemistry?
iii.  What intervention measures can be put in place dip mprove learner’'s

performance in Chemistry?

1.5 Research assumptions

During this study it was assumed that:



I.  The teachers interviewed had been teaching Chgnmansthe specific schools for
a reasonable period of time to be able to be ceamtwith the dynamics of their
learning environments.

ii.  The syllabus coverage was uniform for all the s¢hoo

iii.  The students who participated in this study learden similar conditions as those
whose
iv.  KCSE results were analyzed in the period rangiommf2002 to 2009.

v. The respondents were honest in answering all quresti

1.6 Significance of the study

The study drew its importance from the fact thdtieding the aims of the country’s
industrialization could be jeopardized if a largegmortion of the anticipated participants
did not have adequate access to the appropriatedki@hemistry education and training
(Eshiwani, 1983; Orodho, 1996). A poorly educatedrifiorce directly hampers a
nation’s productivity and economic competitiven¢Ssevenson & Stigler, 1992). The
findings were expected to practically contributevéods improvement of teaching and
learning strategies of Chemistry not only for sdeoonder study, but for the entire
county and possibly be extrapolated to cover theeenation. Theoretically, the study
was expected to contribute to the advancement iehse knowledge for social and

economic development. The findings of this studyld@lso be beneficial to:



a) Classroom teachers- It would help them in seleatr@ghods that would improve
the quality of teaching and learning.

b) School administrators- They would benefit from segfgns on how to ensure an
enabling learning environment for students andheecto enhance performance
in Chemistry.

c) Students- Would benefit from suggestions on pddrccharacteristics and study
habits that enhance performance in Chemistry.

d) Teacher trainers-Would get useful information onwhteacher’s attitudes
contribute to performance in Chemistry and howoitld be enhanced.

e) Policy formulators- Would gather useful informatiamich would shed light on
why the interventions so far implemented have motfar yielded required
outcome. This would enable policy implementers aamby those strategies that

promotes good performance in Chemistry.

1.7 Scope and limitations of study

1.7.1 Scope of the study

This study sought to identify some factors respalasior student’s poor performance in
Chemistry in Makindu Division. It involved Form #& Chemistry students, their
Chemistry teachers, and the District Quality Aseaaeaand Standards Officer (DQASO)

of the District.



1.72. Limitations of study

The study focused on the secondary schools in Makiivision only in Makindu Sub-

county, Makueni County and only form 3 students eveubjected to the study. The
teachers were not willing to give information besauof fear of reprimand by
government. To overcome this limitation, the regpns were assured of

confidentiality. Time was also another limiting fac

1.8 Operational definition of terms

Achievement Refers to performance of a student measured éysthool through test
and national examinations.

Assessment This refers to the process of determining stusleathievement through
tests, projects and examinations.

Chemistry: Refers to the branch of science that deals wghstudy of matter.

Chemistry achievement Refers to the competency level attained in chegniacluding
mastery of basic skills (observation, recordingporéing), knowledge and concepts
measured in terms of grades a student scores aE H&V8I.

Chemistry curriculum : Refers to all the experiences a learner goesugffiran learning
Chemistry. They include: content, practical workpjpct, group discussions, excursions
and field work.Curriculum : Refers to all the experiences a learner goesugfiron a
learning institution. The experiences include tirabled content (subject) and co-
curricular activities.

Learning environment: Refers to all the surroundings and conditions eunghich

students study.

10



Peer group pressure Refers to the power to influence another persbelgefs, character
or actions of a person of the same age.

Poor achievement Refers to a score of below 40% obtained in Chynisy a student at
KCSE level.

Science Refers to a vast body of connected knowledgenebries, concepts and facts

developed by scientists through scientific methods.

11



CHAPTER TWO:
REVIEW OF RELATED LITERATURE

2.1 Introduction

This chapter on literature review focuses on factbat affect performance of Chemistry
and the interventions so far undertaken by the @wwent of Kenya. A lot has been
written on factors that determine performance oéses and Mathematics with the aim
of improving their performance. This review consgléhe following as probable factors
that could determine a student’s performance inn@$tey: Attitude and performance,

Students characteristics, Teacher characteristitsaching strategies, Resource

availability and use, Learning environment, AssessinGovernment interventions.

2.2 Attitude and performance

Attitude is important in understanding human bebaviTo define what exactly an

attitude is, many attempts have been made in titexra Generally it is defined as a
complex mental state involving beliefs (Hussaini, Klhan, Ramzan&Qadeer, 2011). It
is an individual's prevailing tendency to respoadolurably or unfavourably to an object,
person or group of people, institutions or everdar(os &Elia, 1997). The word is

defined within the framework of social psychologyasubjective or mental preparation
for action. It defines the outward and visible poss and human beliefs. Attitudes
determine what each individual will see, hear, khiand do. They are rooted in
experience and do not become automatic routine umindittitudes can be positive

(values) or negative (prejudice). Attitude towarstsence denotes interest or feeling

towards studying science. It is the students’ digmm towards ,like’or ,dislike’in

12



science. Attitude in science means the scientfiigr@ach assumed by an individual for
solving problems, assessing ideas and making desisn the sciences (Olatunde, 2009).
Teachers have a decisive role in any educatiorsiesy and their competencies do not
automatically ensure positive attitudes towards tdeching process. To put it simply,

teacher attitudes are important because they athecstudent. Teacher attitudes play a
significant role in shaping the classroom environtnehich has an impact on a student's
self efficacy which in turn influences a studebehaviour. All of these factors which can

be loosely categorized as environment, person&brfscand behaviour interact and play

off each other in a cyclical way.

Papanastasiou (2001) reported that those who hasigve attitude toward science tend

to perform better in the subject. The affective daburs in the classroom are strongly
related to achievement, and science attitudesearaed. The teacher plays a significant
role during the learning process and can direatiydirectly influence students’ attitudes

toward science which in consequence can influenadests’ achievement. Teachers are,
invariably, role models whose behaviours are easityicked by students. What teachers
like or dislike, appreciate or disapprove and hbeytfeel about their learning or studies
could have a significant effect on their studeBig.extension, how teachers teach, how
they behave and how they interact with studentsbeamore paramount than what they
teach (KibweziSMASSE, 2004).

Student beliefs and attitudes have the potentiatitioer facilitate or inhibit learning.

Burstein (1992) in a comparative study of factorftuencing Mathematics achievement

13



found out that there is a direct link between sttsleattitudes towards Mathematics and
student outcomes.

In relation to science subjects, Halladyna and §haessy (1982) concluded that a
number of factors have been identified as relatedtudents’ attitude. Such factors
include; teaching methods, teachser attitude, influence of parents, gender, age,
cognitive styles of pupils, career interest, s@digiew of science and scientists, social
implications of science and achievement. Empirstatiies have revealed the influence of
methods of instruction on students’ attitude towasdienceOlatunde (2009) opined that
students’ attitudes about the value of learningrsz® may be considered as both an input
and outcome variable because their attitudes tawvénd subject can be related to
educational achievement in ways that reinforce énigit lower performance. This means
that those students who do well in a subject gdlgeheve more positive attitudes
towards that subject and those who have more pesttitudes towards a subject tend to
perform better in the subject. Akimide(1992), hamfoemed that students’ attitude

toward science are sine qua non for higher achiemém science.

Student’s attitude toward the learning of Chemigtrgcience subject) is a factor that has
long attracted the attention of researchers.

Attitude as an affective construct has been desdrés the basis for both “intellectual

preparedness” and motivation in learning. This pttitbrefore attempted to investigate

the attendant contribution of student’s attitudevdaods Chemistry and the Chemistry

teacher’s perception of their learners’ abilityGhemistry as a contributor towards poor

performance in Chemistry in Makindu Division.

14



2.3 Students’ characteristics and achievement

The purpose and programs of the educational systast be designed to meet the needs
of each individual child (Eshiwani, 1983). The stotl characteristics include: entry
behavior, study time, peer group influence andraipn. They vary from one individual
student to the next. According to Kibwezi SMASSB{2) baseline findings, there is a
general feeling among students that MathematicsSamehces (Chemistry included) are
difficult subjects. This feeling was found to beegter in girls than boys. The feelings
were found to be due to; socio cultural attitudesichers’ attitude or predisposition
towards the students, school culture, teaching ogetlogy and performance. This study
intends to further this work and determine to whatent the stated issues might be

contributing to poor performance in Chemistry.

The role of education in our society is to trainldien to be creative and self-reliant. This
is basically through achieving education (Chemistducation included) objectives.
Africa lags behind the rest of the world in scieraed technology development: an
indication of the relative failure of science edima in Africa (UNESCO, 1986). For
Kenya to develop industrially improvements are ssaey in the provisions for science
education and in particular Chemistry educatioalldevels in the country.

When motivational factors such as interest, atitadd aspiration are inculcated in the
learners, they tend to spend more time studyingp#imecular subject. This translates into
higher achievement in sciences. If the educatigoal is to encourage the development
of higher conceptual level with its associated #iglapcapacity and flexibility, then this

study will provide a guide for working towards tloeg-term goal.

15



2.4 Teacher characteristics and achievement

Teachers play an important role in determiningdivaate of their classroom. According
to Kibwezi SMASSE (2004), teachers are the mostoitgmt agents that can influence
change in students’ attitude towards Mathematics@aiences. They are in contact with
the students most of the time. Through such cositéitey communicate their view point
and expectations to students and the studentskahg fo faithfully believe them. In the
discussion about students’ performance, teacherssmecially likely targets of criticism.
According to Tsuma (1998), science educators shensdire that learners get involved in
the teaching and learning process always. Thisuis @ the fact that the study of
Chemistry is a process of acquiring and generatnmyviedge and thought process based
on accurate observation, thorough investigationpearentation, logic, proof,
explanation and validation. Gregg (1968) summedhepstudy of Chemistry as a direct
result of one or more careful and unbiased experiaheobservation. Therefore every
teacher has the task of creating teaching/learemgronment that culminates into a
rapport for meaningful and in-depth understandihgranciples and concepts (Kibwezi

SMASSE, 2006). This would enhanceStudent’s attitodéhemistry.

Teachers make important decisions daily. Such medsinclude selecting lesson
content, text and materials, mode of presentatieatning activities and evaluation
methods to construct classroom curriculum. The remt¥ Chemistry teachers in
employment in schools in Makindu Division, theivéd of education, years of service
and other requisite teacher characteristics forpsetof this study. Of particular interest

for this study included the level of preparednesthe teachers in teaching Chemistry in
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the rural schools from an urban training backgroutigbir attitude in tackling the
challenges the rural schools offers mostly withrgaérastructure and average or at times

below average students.

2.5 Teaching strategy

Teaching, at its simplest, is a form of interacti@n particular form of exchange of
knowledge, skills and understanding (Brenner, 20B#fgctive teaching comes from the
knowledge of the relationship between classroontgs® measured through observation
of systems and student outcomes, most notably gaistandardized achievement test,
for instance KCSE.

There are some features about science (Chemikaihave implication on how it should
be taught (Fisher, 2003). Science is about cortstgicneaning out of knowledge. It is
not a simple matter of a teacher ascertaining vénath not a student has understood a
concept (Winn, 1993) because the construction oiM@dge comes about through the
need to assimilate, translate and accommodate kedgelinto our schema of existing

ideas.

It is important for the teacher to always rememihat students do not come to class
“‘empty headed. Therefore, when planning for teaghithe teacher must develop
strategies that will make the process of learnimmyarmeaningful, the type of teaching

and learning process that will make students ch#mge unscientific conceptions.
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Khatete (1995) suggests that teaching and leanqmiogess should be a spiral mode of
teaching which would facilitate the restructurinfy siudent’s concepts hence better
understanding of science (Chemistry) which traeslad high achievement. However, he
notes that the school teaching and learning pesic Kenya are examination-oriented at
all levels of schooling, secondary level included.

The net result of education is a trained mind athetation is what is left after all that has
been learnt in school has been forgotten (Harl®@891The quantity of practical work
that students are exposed to, the teaching appedhht the teachers adopt especially in
the candidate class and other general teacherssrolam approaches of the day-to-day
teaching of Chemistry in Makindu Division, was ampiortant aspect of investigation in

this study.

2.6 Resource availability, use and achievement

Science deals with the phenomena of nature. Thésmomena cannot be studied
effectively through abstract or theoretical disooiss only. Currently, in all systems of
education, Mathematics and Science teaching isosiivolve practical work (Kibwezi
SMASSE, 2005). Resources play an important roleninancing the teaching /learning
process by modifying the teaching and learningasibmm. The use of the resources
involves a broad range of the human senses aathe sme in the learning process. This
facilitates learning and helps in conveying theemted purpose. According to Gregg
(1968), every bit of chemical knowledge is a direzgult of one or more careful and
unbiased experimental observations. Most of thdserwations are made by using at

least one or more of the five senses. Studentsfoppeance in practical work is
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determined by proper use of laboratory tools (glass, and equipment) and the correct
execution of procedural techniques (filtration,rdtiton, preparation of solutions)

(Kibwezi SMASSE, 2005).

Performance in the practical examination is vit@lce KNEC has a rule that for a
candidate to have a good pass in science, Chenmsinded, a pass in practical paper is
compulsory. The extent to which students acceswilen resources particularly those
that aid in application of chemical concepts inctical lessons goes a long way in

determining students’ overall performance in Chémis

According to Nderitu (2009), most if not all scheadhave a rule that students are
responsible for apparatus under their use. Shawdbaeak during use, they are to pay
for the broken apparatus. Considering that moshefapparatus used in Chemistry are
glass wares most of which are expensive, many staddy away from experiments due
to this rule. He therefore recommends a reverséhisfrule for meaningful learning and

hence performance. This study attempted to eskabiis prevalence of this practice in

schools in Makindu Division and if it had any effen students’ quality manipulation of

the Chemistry practical learning resources.

Determining the quantity and extent of use of reses for teaching and learning of

Chemistry in selected schools of Makindu Divisiarnied a crucial segment of this

study. Rughubir (1979) suggested that learners|dhibe@ made aware that scientific

principles apply in everyday things and are noffioea to the special apparatus, usually

imported from abroad, and only found in the laboriat.
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2.7 Learning environment and achievement

The type of classroom interaction determines ndy tme effectiveness of the learning
situation, but also the attitudes, interest angbamnt, even the personality of the child.
Gammage (1971) argues that in the context of dassiinteraction, personality, as it is,
affects learning. The child’s reaction to succés#re, praise and blame- relative to the
interaction with the teacher, become crucial sihey relate not only to the pupil’s social
and emotional behaviour in the classroom but atsonbtivation. The teacher must
therefore be careful about what happens in theféig encounters with the pupils as it is
likely to establish the classroom environment oé tharticular class. The learning
environment or atmosphere found inside the classra® of extreme importance in
moulding the character of the students and detemgnithe efficiency with which
learning takes place.

Classroom teacher-student interaction is importante it either enhances or inhibits
effective learning that translates into higheraweér achievement. Bandura (1997) states
that it is necessary to consider what the chilghoads to in the environment as well as
the nature of interaction with the environment teaids to change. The effectiveness of
teaching strategies largely depends on the mattlieba the levels of concepts being

encountered and the development level of the ¢Bidabara & San, 2006).

The interaction of the teacher and the studentchvis one of the most important aspects
of the education process, still may be one of tlstrmeglected aspects of the teaching
and learning process implying the need for constamestigations (Abuseji, 2007).

According to SMASSE report findings of 2000, heaflsecondary schools must take a
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more responsible role both in administrative analdamic activities in the schools they
head. Hellinger and Heck (1995) states that in maays, the school head is the most
important and influential individual in any schodleacher’'s efforts which make a
difference in the students’ achievement are infbeeih by the school administration.
Could this be a factor contributing to the poorfpenance of Makindu Division

Chemistry students?

2.8 Assessment and achievement

Generally, assessment provides insight into vemcifip aspects of the thinking and
performance of pupils (Brenner, 2004). Questionshsas; what does a student thinks
about a situation or a topic, why is a student’'sfggemance of certain skilled task
deteriorating among others are of vital importatwea classroom teacher. The use of
assessment to ask and answer such questions ilspitezzenformation available to the
teacher and makes it possible to identify and a$diearning difficulties (Beck & Earl,

2002; Black, 2002).

The other issue necessary for consideration is d@tudent’s previous encounter with
the assessment outcome of the subject affects Ibyeegformance. According to

Embeywa (1985), to feel positively towards a subggea, one has to achieve highly in
that subject. There is strong motivational oridotattowards a subject area with high
academic yield (high performance). Perhaps comgigieor performance in Chemistry

de-motivates students thus enabling the vicioudecof poor performance in Chemistry.
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The study attempted to evaluate the correlatiowd&et students’ previous performance

and their attitude to Chemistry.

2.9 Government interventions

Kenya has always placed education as a prioriglldevels, promoting education as a
key indicator for social and economic developmérhtabi, 2003). The Government,
communities, and development partners and othételstdders continue to make
substantial investments to support education progres within the sector
(Ngigi&Macharia, 2006).Teaching of Chemistry ande tiperformance of students
particularly at the KCSE level have been the camcef all the interested parties,
particularly the government and parents. This ibascause effective science teaching is
the avenue to attainment of scientific and techgiokd success. During the last four
decades, Kenya's secondary school students’ Chgnaishievement has remained low

(KNEC, 1999) necessitating several curriculum resgie

The first post-colonial Chemistry curriculum wasve®ped soon after attaining
independence in 1963. This curriculum was teaciner ook centered and therefore
inappropriate since it neglected students’ abdjtienterests and potential (Gachathi,
1976; Kimiti, 1984). Later curricula attempted tosare appropriate teaching methods
but were not implemented successfully for lack aéldied Chemistry teachers (Kimiti,
1984; Mullei, 1987). They include the 1967 UNESCBe@istry Pilot Project, the 1970
School Science Project and the Kenya National Ematiins Council Chemistry

Syllabus (1973). With the introduction of the 8-&ducation system in 1985, the study
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of Chemistry became compulsory in Forms 1 and FBrbut many schools offered it
from Form 1 to Form 4. The Chemistry syllabus emagad small group teaching and
teaching through experiments and projects and @dftnacurriculum developers wanted
Chemistry taught through these learner-based apipesa its teaching in secondary

schools remained largely expository (Mullei, 19KTE, 1992; Kiboss, 1997).

When all these interventions failed to yield meghithimprovement in achievement of
the Sciences and Mathematics, SMASSE (Strengthesfifdathematics and Science in
Secondary Education) Project was launched in 18MASSE, a Kenya — Japan
initiative has contributed immensely in the reshaand hence attempt in remedying the
poor performance in Mathematics and Sciences icdh@atry. The project was born out
of the need to improve performance in the cruciathematics and science subjects that
had been hitherto unimpressive. It was launcheduly 1998 on a pilot basis in 9
Districts:  Kisii, Gucha, Kakamega, Kajiado, MakueNluranga, Maragua, Butere —
Mumias and Lugari. In October 2000 its scope ofectage was extended under an in-
country training programme to include an additiosial districts of Meru South, Kilifi,
Taita-Taveta, Baringo, Kiambu and Garissa (Ngugi&klyeba, 2005 as cited in Oduor,
2009). The purpose of the project was to strengthenquality of Mathematics and
Science education at secondary schools, throughintgateachers. After a successful
completion of the pilot phase of the project, SMAS®as in July 2003 expanded to

cover the entire country (Ngugi&Nyakweba, 2005).

23



These findings therefore were used in the SMASSEeivicing of Mathematics and
science teachers at the various INSET seminarsighaut the republic. Might this roll
out without first undertaking a thorough investigat of the unique challenges of
teaching and learning of Chemistry in Makindu Dietsaswell as the rest of the county
be a reason as to why the roll out of the prograrmtbke County and other areas of the
republic has been met with negligible success® tni the basis of this assumption that
the study sought to investigate the factors thatficcdbe uniquely contributing to the

persistent poor performance in Chemistry in Makir2luision with a view to fill the

gap.

2.10 Theoretical Framework

The knowledge that humans have acquired regardatgavour modification permits
some measure of prediction and control over perdmce and learning (Bandura, 1997).
Theories of mental state by Fisher R, (2003) preweéscriptive information about the
limits of effective learning. These important fast@and their interaction contribute to the
students’ learning process. They provide a bagisrdalizing the learning situations,
instructional resources, students’ characteristieaching strategies and the kind of
information a teacher requires when faced with eisilen about which instructional
strategies (amount and kind of experience to pevalthe students) to use at a given
time (Brenner, 2004). The mind is compared to aitgvpaper upon which the teacher
leaves imprints or records which are designatedtdiyns such as sensations or
impressions and which affect a student’s learning therefore performance in any

school subject.
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Figure 2.1 provides information of the interaction of the variables (elements) as

depicted in the theoretical frame work.

Independent variables Dependent variable

Intervening variable

l |

-Teachers qualification, l

experience, motivation and STUDENTS]

commitment Effective ACHIEVEMENT
learning IN CHEMISTRY

-Appropriate teaching techniques A

-Adequate instructional materials

-Learning situations

-Students’ mental state,

aspirations, attitudes and motivation
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2.11 Summary of literature review.

From the foregoing review, it is evident that agprate effort has been expended by
various researchers to address the poor performarsmences in general and Chemistry
in particular. The efforts have attempted to isoharious factors that contribute to low
achievement in Chemistry at the national levethim course of the review it was realized
that the factors considered tended to be moreegkla low achievement of the Sciences
in general and not Chemistry in particular. Thetdex therefore may not apply to

achievement in Chemistry in Makindu Division. Tlgsmore so when it is considered

that no empirical and systematic studies on fadtwas affect achievement in Chemistry
in Makindu Division have so far been done. The aedger therefore sought to determine
which factors among those advanced in the reviexre@sponsible for the persistent poor
achievement of students in Chemistry in Makinduifdon. An appropriate research

methodology including instruments for data collectiwas therefore prepared for this

task.
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CHAPTER THREE:
RESEARCH METHODOLOGY
3.1 Introduction
This chapter outlines the study design, study lonattarget population, sampling
procedure, and instruments used in data collectiom,pilot study, procedure used for

data collection and methods employed in data aisalys

3.2 Research design

The study employed descriptive cross-sectionalesudesign. The design was used since
it enabled the researcher collect data across d@hgpled population using the same
instruments at the same time. The survey design atabled the researcher obtain
information concerning the determinant factorsgerformance and assess the opinions
of Principals, Chemistry teachers and students ow khese factors contribute to
performance in Chemistry (Best & Kahn, 1992; G&892). Descriptive technique gives
a vivid descriptive account of the factors ideetlfi and how they contribute to
achievement in Chemistry (Robson, 2002; Mugenda&dhaig, 2003). It is also
designed to show the relationship between the fa@od performance and attempts to
advance an explanation for poor performance in G$teynbased on the data to be

collected.

3.3 Location of the study

The study was conducted in Makindu Division of Maki District in Makueni County.
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Makindu Division was selected location due to theniense challenges that its students
face since it is in the arid and semi-arid (ASAlga of the republic. The experiences
that its students face could provide an insightdoous stakeholders in coming up with
an all-inclusive policy on educational practicetmaarly as regards this research, the
factors of performance that are responsible forrpperformance of students in

Chemistry.

3.4 Target population

The study targeted 4 secondary schools with aidatelclass (registering candidates for
KCSE).The research was subjected to students éach school, 4 Chemistry teachers
and one DQASO all from Makindu Division. Form threteidents were involved in the

study due to their longer exposure to the Chemmryiculum and the fact that they had
chosen to specialize in the subject. They theretmald be relied on to give more

accurate information required for this study in #iesence of form fours who were busy

preparing for examinations and could not get timpadrticipate in the study.

3.5 Sampling techniques and sample size

3.5.1 Sampling techniques

Form three students from stratified sampled puddicondary schools were considered for
this study because they were found better placqardeide more concrete information

required for the study.
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3.5.2 Sample size

The study involved an interactive survey of 4 sd¢bomut of the 8 schools selected
through stratified random sampling. The 4 schoadsewandomly selected from the pool
of 8 schools and from each students were randoelécted to answer the questionnaire.
From the 4 schools 196 students were selected fnaofic while 20 were from private
schools forming a total of 216.In schools with mtran one Chemistry teacher teaching
the Form 3 classes, the longest serving teachereeaested to participate in the study.

The area education officer was also interviewed.

3.6 Research instruments
Two instruments were used in this study to obtafarmation from the respondents. The

instruments include:

3.6.1Questionnaires

A list of structured questions was given to thepmndents to answer. They were
developed to address the specific objectives ofstiiely. Questionnaires were found
appropriate in enabling the researcher gatherge lamount of data from many subjects
economically (Orodho, 2009). There was one categbguestionnaire for students .The

guestionnaire was developed based on the reseljettioes.
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3.6.2 Interview schedule
A list of pre-recorded questions that the intemge asks the interviewee and the answers
recorded on the schedule. There were two intendeledules intended for use in this

study; one for chemistry teachers and the othearfea education officer.

3.6.3 Reliability of the instruments

Reliability is a measure of the degree to whiclesearch instrument yields consistent
results or data after repeated trials. To testdbability, a pilot study was carried out at
kalulini Secondary School. The pilot study resitidicated that the instruments used in
the study were reliable to 0.7 coefficient accogdio split half method of assessing

reliability.

3.7 Data collection

The researcher collected data by use of the twiouments earlier discussed .This was
done in three phases: Phase one involved the obsgarisiting participating schools in
order to be introduced, familiarize, and seek radpats’ permission to be involved in

the study.

In phase two, the researcher administered the iqQuesires to the students. The
researcher assured the respondents of the condbiignof the given information. The

researcher equally interviewed the chemistry techiéhe third and final phase entailed
the researcher interviewing the area field offi@@QASO) to obtain factors considered

by the field officer to be contributing to poor f@mance of Chemistry in Makindu
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Division. The researcher also sought any intereentheasures which the field officer

had put in place to remedy the situation.

3.8 Data analysis

Data Analysis and presentation

Descriptive, explanative and explorative statistigsing ordinal scales based on
measurements such as frequencies and percentagesseel. These measurements were

generated manually using coding of responses agddrom questionnaires.
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CHAPTER FOUR:
DATA ANALYSIS, RESULTS AND DISCUSSION
4.1 Introduction
The chapter presents an analysis of the data tedlérom a sample of 216 students from
4 secondary schools, 4 Chemistry teachers and tridDiQuality Assurance and

Standards Officer.

4.2 Background characteristics of the students

4.2.1 School category.

Respondents were drawn from three different schatdgories: Boys’ only, girls’ only
and mixed schools.A summary of the finding is reprged in Table 4.1.

Table 4.1: School category

Category of School Frequency %
Boys only 13 6.2

Girls only 52 24.5
Mixed 151 69.3
Total 216 100

Table 4.1 provides information on sampled studenlistribution based on school
category. Of the total sampled respondents, 13%p.®ere drawn from boys’ only,

52(24.5%) from girls’ only and 151 (69.3%) from radckschools category. This therefore
explains why the population of the sample represgrioys from boys’ only schools is

the least followed by girls and lastly the samplpresenting mixed schools is the largest.
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4.2.2. Type of primary school

A summary of the study finding that classifies soid based on the type of primary

school they attended is represented in Table 4.2.

Table 4.2: Type of primary school attended

Type of primary school attended Frequency  Percentage
Public 196 90.7
Private 20 9.3

Total 216 100

In Table 4.2 data collected indicates that 196 1®). of the respondents had public

primary school background while 20 (9.3%) had a/gig school background. This

therefore shows that majority of respondents hddipschool background.

4.2.3 Gender

Table 4.3 gives a summary of information on gemtigribution of the respondents.
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Table 4.3: Gender distribution

Type of schoo Boy S Girl S Total

Frequency % | Frequency % frequency
Boys Only 13 6.2 0 0.0 13 6,2
Girls Only 0 0.0 53 24.5 53 24.5
Mixed 98 45 52 24.3 150 69.3
Total 111 51.2 105 48.8 216 100

From Table 4.3 which gives information on the rexfents’ gender distribution, results

from data analysis shows that the respondents ¢setprlll (51.2%) boys and 105

(48.8%) qirls.

Of the boys, 13 (6.2%) were drawn from boys’ orth@ols while 98 (45%) were from

mixed school category. Likewise 53 (24.5%) of taméle respondents were from girls’

only schools while 52 (24.3%) were drawn from misetiool category.

4.2.4. Kenya Certificate of Primary Education [KCPH Science grade

Table 4.4 gives a summary of an analysis of thpaedents KCPE science grade as an

entry behaviour for not only Chemistry but alsothoe other science subjects as well.

Table 4.4: KCPE Science score

Grade Boys Girls Total
f % f % f %
A 15 7.1 9 4.1 24 11.2
B 62 28.8 45 20.7 107 49.6
C 32 14.7 47 21.8 79 36.5
D 1 0.4 4 2.1 5 2.5
E 1 0.2 0 0 1 0.2
Total 111 51.2 105 48.7 216 100.
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Data collected indicated that 24 (11.2%) resporgldratd scored an A, 107 (49.6%)
scored a B, and 79 (36.5%) scored a C while thexird@ng 6 (2.7%) scored either a D or
an E in primary science in KCPE. This means tha3®/of the respondents indicated to
have passed primary science by scoring a C andeabmereby having good entry
behaviour and hence had a good foundation to putseenistry- a science subject. Of
the respondents who scored A, 15 (7.1%) were bdysev® (4.1%) were girls, 62

(28.8%) boys and 45 (20.7%) girls scored B whilg(B27%) boys and 47 (21.8%) girls
scored C. An analysis based on gender shows tlyathmd slightly better science entry

behaviour than girls which could be an earlier ¢atibn of effects of stereotypes.
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4.2.5 School category and performance

Table 4.5: Effect of School category on performance

Trend of performance
[Declined [Declineg Improved
SignificantlySlightly slightly [Improved
Remaine SignificantlyTotal
school Girls Count |3 1 15 19 5 %
categoryonly % 2
within 15 104 20 28. 36. 9.3% 1
school 3%  [8% 1% 00.0%
categor
%of |1.2% 5. 7.1 8.9 2.3% 2
Total 0% % % 4.5%
Boys Count |1 3 3 5 1 ]
only % 3
within 15 705 406 26 16. 40. 10.0% 1
school % [T% 0% 00.0%
categor
% of 1. 1.0 2.5 .6% 6
Total 7% % % 2%
MixedCount |17 29 41 51 13 ]
% S5l
within 117 104 19 27. 33. 8.7% 1
school 2% 2% 8% 00.0%
categor
%of |7.7% 13 18. 23. 6.0% 6
Total 3% 9% 4% 9.3%
Total Count 21 43 57 76 19 216
%_ ~19.3% 19.9% | 27.0% | 34.9%| 8.9% 100.09
within
school
categor]o.3% 19.9% | 27.0% | 34.9%| 8.9% 100.09
% of
Total

Results of the analysis shown in Table 4.5 shoves thspondents from boys’ only
schools registered a higher proportion of thoseonen significant improvement
(10.0%) compared to those from girls’ only scho@s3%) and mixed schools (8.7%).

Similar trends were witnessed with those who regbrslight improvement (boys’
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only=40%; girls’ only=36.4% and mixed schools=33)8%s well as those whose
performance slightly declined (boys’ only=26.7%:;rlgji only=20.3% and mixed
schools=19.2%). However, respondents from girlsly oschools reported a higher
proportion of those whose trend in performance ribtl change (28.8%) compared to
those from mixed schools (27.2%) and boys’ onlyosth (16.7%) while respondents
from mixed schools reported higher proportion absd whose trend in performances
declined significantly. This implies that poor perhance is more prevalent in mixed and
girls only schools. This could be explained by mhisconception that science subjects are
male oriented disciplines and the unique challenlgasstudents face in studying in such

schools.

4.2.6 Type of primary school and performance

The effect of type of school on students’ perforogim Chemistry was as is summarized

in Table 4.6.
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Table 4.6: Effects of respondents’ type of primaryn performance in Chemistry

Trend of performance
Declined | Declineqg Improveq Improved
Significantly Slightly | Remaine{ Slightly | SignificantlyTotal
Type oi PublicCount |18 38 52 70 18 196
primary %'th' 9.4% 19.2% | 26.8% 35.2% | 9.4% 100.09
within
type 018.5% 17.4% | 24.3% 32.0% | 8.5% 90.1
primary
% of
Total
Count |2 5 6 6 1 20
Private% 8.9% 26.7% | 28.9% | 31.1% | 4.4%  [100.09
within
type 01.8% 2.5% 2.7% 2.9% 4% 9.39
primary
% of
Total
Total Count |20 43 58 76 19 216
% 9.3% 19.9% | 27.0% 34.9% | 8.9% 100.09
within
type 019.3% 19.9% | 27.0% 34.9% | 8.9% 100.09
primar
% o
Total

Results of the analysis contained in Table 4.6 shthat students with public primary

school background had a higher proportion of thegerting significant improvement

(9.4%) as compared to those with private schodkgpaxind (4.4%). Similar trends were

observed for those reporting slight improvementb(jos35.2%; private=31.1%) and

significant decline (

public=9.4%;

private=8.9%). u@&nts with private schools’

%

background however had comparatively higher prapastof those reporting no change

in trend in performance (private= 28.9%; public-86) and those reporting slight
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decline (private=26.7%; public=19.2%). This showsittthere is no major variation

between performance and type of school that thgoretent attended in primary.

Gender and trend in performance.
The effects of respondents’ gender on performarere &s is contained in Table 4.7.

Table4.7: Effects of respondent’s gender on performance

Trend of performance
Declined Improved Improved
Significantly Decline Slightly | Significantly
d
Slightly| Remaine Total
GendeBoy Count |13 22 26 41 9 111
% N1.7% |19.8% | 235% | 36.4% | 85%  [100.0%
‘é"(';:l‘g;r l6.0% 10.2% | 12.0% | 18.7% | 4.4% 51.9%
% of
Total
Count |7 |21 |32 | 35 | 10 | 105
Girl%  l6.8% |20.0% | 30.6% | 33.2% | 9.4%  [100.0%
‘é"étr?g‘er 3.3% 9.8% | 14.9 16.2% | 4.6% 48.8p6
% of
Total
Total Count [20 43 58 75 20 216
%  9.3% |19.9% | 27.0% | 34.9% | 89%  [100.0%
‘é"(‘;;‘g;r 9.3% 19.9% | 27.0% | 34.9% | 89%  [100.094
% of
Total

From the data contained in Table 4.7, girls regbadigher proportion of those reporting
significant improvement in performance (9.4%) compato boys (8.5%), those
reporting no change in performance (girls=30.6%ys@3.5%) and those whose

performance declined slightly (girls=20.0%; boys:8P8). Boys on the other hand
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reported higher proportion of slight improvementp@rformance (36.4%) compared to

girls (33.2%) as well as significant decline infoemance (boys=11.7%; girls=6.8%).
4.2.7 Respondents’ KCPE science results and perfoence

The effects of respondents’ KCPE science grade emfopmance in Chemistry were

computed and the results were as is seen in Table 4
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Table 4.8: Effects of respondents’ KCPE science blaground on performance

Trend of performance
Declined Improved
Significantly Declineq Improved Significantly
Slightly [ Remaine(Slightly Total
A Count 2 4 3 10 5 24
%  withing 304 16.7% | 13.0% 38.9% | 22.2% |100.09
KCPE
KCPE science [1.0% 1.9% 1.5% 4.4% 2.5% 11.2
science grade % g
grade  Total
B Count 12 27 25 34 9 107
% within10.99 24.7% | 23.8% 32.2%| 8.4% 100.09
KCPE
science |5.4% 12.2% | 11.8% 16.0%| 4.1% 49.4
grade % @
Total
C Count 5 12 26 31 5 79
%  withing 8oy 15.3% | 33.5% 38.1%| 6.3% 100.09
KCPE
science [2.5% 5.6% 12.2% 13.9% | 2.3% 36.9
grade % g
Total
D Count |1 o |3 |1 |0 | 5
% withing 6 704 8.3% 58.3% 16.7%| .0% 100.09
KCPE
science  [4% 2% 1.5% 4% .0% 2.59
grade % @
Total
E Count 0 0 0 1 0 1
%  within} 0o .0% .0% 100.0%| .0% 100.09
KCPE
science |.0% .0% .0% 2% .0% 2%
grade % g
Total
Total Count 20 43 58 76 19 216
%  withing 30 19.9% | 27.0% 34.9% | 8.9% 100.09
KCPE
science [9.3% 19.9% | 27.0% 34.9% | 8.9% 100.09
grade % g
Total
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Results of the analysis contained in Table 4.8 shthat respondents who scored A in
primary science reported a higher proportion ofsthavho improved significantly
(22.2%) compared to those who scored other gragke8.4%; C=6.3%). A similar trend
was observed with those who improved slightly (A<88; C=38.1%; B=32.2% and
D=16.7%). The reverse was reported with the nurobeespondents who did not record
any change in trend of performance in which tho$® wcored D in KCPE science

registered the highest proportion

(D=58.3%; C=33.5%; B=23.8% and A=13.0%). For thosko declined slightly,
respondents who scored B registered the highegbogion (B=24.7%; A=16.7%;
C=15.3% and 8.3%) while respondents who scored BIGFE science registered the
highest proportion of those who declined signifitar{D=16.7%; B=10.9%; A=9.3%

and C=6.8%).

The findings imply that the students’ poor sciebaekground in science is the cause of
the Makindu division Chemistry students’ persistpobr performance in the subject.
This finding is in agreement with other findingscBuas that of Usman and Memeh
(2007) who stated that poor achievement in Cheynisis explained by several factors
including students’ background problems. Accorditg Afolabi (2005), primary

education is no doubt the foundation stage of #reer in the education. The experience
gathered from the primary level will always infleen the student's academic
performance in the secondary schools especiallihatearly stage of the secondary

school life.

42



4.3 Students attitude towards Chemistry.

Five items were used in the questionnaire to adglessndu Division students’ attitude

towards

Chemistry. To achieve this objective, the studygsbuto inquire whether students
considered Chemistry as an important subject or wbether or not they enjoyed both
the theory and practical lessons of the subjectlasitly their perception of the subject as

being difficult. The summary of the analysis isnegented in Table 4.9.

Table 4.9: Scores on students’ attitude towards Gmistry.

D

STATEMENT N SD |D NS |A SA
(%) [ (%) | (%) | (%) | (%)
Chemistry is useful in my future life. 216 1931 9.3 32.2| 535
| do not like Chemistry. 216 421 284 154 20.3.9
I enjoy Chemistry theory lessons. 216 6.0 94 .11p415| 31.0
| enjoy Chemistry practical lessons. 216 3.8 3/%6.0 40.0 | 46.7
Chemistry is a difficult subject. 216 232 24716.6 | 19.7| 15.8

Table 4.9 gives a summary of the analysis of stisdattitudes towards Chemistry. This
means that about 85.7% considered Chemistry asrienggdo their future life. A total of
70.5% therefore attested to liking Chemistry. Onethler the subject is difficult,
cumulatively therefore, 47.9% did not considerghbject difficult while 35.5 considered

Chemistry as a difficult subject with the remainit®y 7% being non-committal.
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Concerning classroom practice the feelings of thelents towards both theory and
practical Chemistry lessons were sought. It caddmiiced that the respondents enjoyed
taking both theory and practical lessons as petaible above.

In summary this therefore means that there is @ifgignt positive relationship between

students’ attitude towards chemistry and theirgrenfince.

4.3.1 Students account of Chemistry teachers’ perpgon of learners’ ability in
Chemistry.

This item was intended to give the students’ conoapf their teachers’ attitude towards
their ability in Chemistry as a determinant of teachers’ attitude towards their students’
performance in the subject. Consequently resposdeete required to score for level of
class participation, teachers’ friendliness and @heunt of group tasks given by the
subject teacher among other issues. The summadhysofnalysis is represented in Table

4.10
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Table 4.10: Students’ perception of Chemistry tedeers’ attitude towards students’

ability in Chemistry.

STATEMENT N | SD D NS A SA
(%) | (%) [(%) | (%) | (%)
Our Chemistry teacher allows us| 216 3.7/ 6.0 4.4 35.1 50.8
participate in the learning of Chemistry.
Our Chemistry teacher is | 216 54|35 5.2| 32.6 53.2
friendly and supportive.

Our Chemistry teacher usually promg 216 | 14.3| 18.7 | 17.8| 26.3 22.8
marks and returns the practical wi
done before the next one.

Our Chemistry teacher usually gives| 216 | 16.0| 145 | 89 | 34.2 26.8
assignments and marks them promptly.

Our Chemistry teacher usually insi 216 | 13.5| 16.2 10.2| 33.8 26.3
that we do correction and remarks them.

Our chemistry teacher gives us gr¢ 216 | 18.0| 22.6 9.8/ 29.3 20.3
tasks which he/she ensures is done.

My chemistry teacher believes that 1 ¢ 216 | 54 | 7.5 9.4 29.7 48.0
perform well in Chemistry.

Table 4.10 gives a summary of students’ perceptiotheir teachers’ attitude towards
students’ performance in Chemistry. Of the 216 sedgents, (3.7%) strongly disagreed
to being allowed by their Chemistry teacher to ipgorate in the learning of Chemistry,
(6.0%) disagreed while (4.4%) were non-committaf. t@e remaining respondents,
(35.1%) agreed to being allowed while (50.8%) sitgnagreed. Likewise (5.4%)

respondents strongly disagreed with the idea theit Chemistry teacher was friendly
and supportive, (3.5%) disagreed while 25 (5.2%)ewaon-committal. On the other

hand, (32.6%) agreed with the statement and (53r8%ppndents strongly agreed.

Concerning practical work, (49.1%) of the respamndeagreed that their Chemistry

teacher promptly marks and returns practical wodhel (33.0%) disagreed while
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(17.8%) were not sure. About assignments, (60.5e6yesl for being given regular

assignments which the teacher promptly marks andn® to them, (30.5%) disagreed
while (8.9%) were non-committal. Majority of thespondents, (60.1%) also reported
that their teacher always insist they do correctidnich are then remarked, (29.7%)
disagreed while (10.2%) were non-committal. In terai group work, (49.6%) of the

respondents said that their Chemistry teacher ghas supervised group tasks, (40.6%)
disagreed while (9.8%) were not sure. Lastly (77.0%the respondents said that they
felt their teacher believed that they could perfomell in Chemistry, (12.9%) disagreed

with the same idea while (9.4%) were not sure.

4.4 Use of resources available for teaching and stents’ performance in Chemistry.
This study sought to investigate availability arse wf resources as a factor influencing
student’s performance in Chemistry in Makindu Dimis The overall analysis was based

on students account.

4.4.1 Students’ account of resource availability ahuse

A summary of the analysis of students account amlability and use of resources for

teaching and learning of Chemistry is presentebainles 4.11
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Table 4.11: Resources and facility use

Statement N Yes (%)| No (%)
We have a Chemistry club in the school. 216 816. [83.2
| am a member of the Chemistry club. 216 7.32.79
There are computers in your school. 216 774|262
Computers are being used to teach s¢ 215 24.2 75.8
Chemistry cla
Statement N SD D NS A SA
(%) ) | (%) | (%) | (%)
Our school has an up to date sepi216 31.5 195 | 9.3 14|17 24.9
Chemistry laboratory.
Our school has a support216 6.2 7.5 5.4 384 425
laboratory technician.
The apparatus and chemicals 216 |15.6 129 17.0 29.0f 255
adequate enough for our use.
We have adequate Chemistry 216 |19.5 17.8| 11.2 25.9| 25.5
books.
Resource persons especi 216 [21.5 26.8 | 15.6 10.6/5.6
Chemistry specialists are periodic
invited to come and speak to us.
We have adequate and suppol 216 (24.5 21.6| 12.2 23.7| 18.0
Chemistry teaching staff besides
Chemistry teacher.
Our Chemistry teacher always U216 |28.8 24.3| 9.3 24.1| 135
charts, models and other teaching
during Chemistry lesson.
Statement N Always | Often Occasionally [Rarely Rarely
(%) | (%) (%) (%) (%)
Group Practicals 216 24.4| 17.9 16.7 271 |14.4
Individually 216 4.8 11.4 11.4 26.2 |46.2
Teacher Demonstration 216 39.7 264 16.8 129 |4.2

Tables 4.11 give a summary of an analysis of resoand facilities availability and use.

Starting with Chemistry club, (16.8%) of the resgents said they were aware of a

Chemistry club being available in their school wathly (7.3%) being members of the

club. The picture is much better with the presenickaboratories in schools as a facility

since (99.8%) of the respondents alluded to takimgr practicals in a laboratory.

However it is (39.6%) of the respondents who coméid that the said laboratory was
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specific for Chemistry, (51.0%) suggested that d@svbeing shared with other subjects
while 9.3% () of the respondents were not sureteims of facilities, (54.5%) of the
respondents classified their laboratory as beinggadtely equipped, (28.5%) as not
adequately equipped while (17.0%) were not surgoisg of the respondents, (80.9%)
to be precise registered the presence of a suppdaiboratory technician in their school
with the rest either being non-committal saying thair school did not have a supportive

laboratory technician.

In terms of use of the laboratory facility, (40.yY#ééspondents said they had a Chemistry
practical once per week, (29.3%) said they hadaztimal at least once per month,
(20.1%) once per term with a significant (9.9%) p@sdents recording doing no
Chemistry practical at all or at least once perrye8&ince there are various types of
practicals, the study endeavoured to determinentbe&e common type of practical that the
students were exposed to in Chemistry. Of the tkypes (group practical, individual
practical and teacher demonstration) advanced e@osthdents, teacher demonstration
recorded the highest tally of (66.1%) followed bsowgp practical at (41.9%) while
individual practical though being the most recomdezhscored the least in terms of its

administration to students with a tally of (16.2%).

4.5 Results from interview
Interviews were conducted from 4 Chemistry teaclieysn each of the participating
schools and the area District Quality Assurancestaddard officer. The interviews were

administered as a way of counter-checking the métion given in the students’
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guestionnaires and to get a richer view on all flhetors they considered as major
contributors to students’ poor performance in Cletmiwithin their areas of jurisdiction.

The interviewer took notes in the course of therwiew.

4.5.1 Chemistry teacher’s interview

On the question of students’ performance, 75%hefteachers said performance was
average while the other 25% felt it was poor. Eatkthe respondent teacher submitted
their school’'s past KCSE Chemistry results analysisthe period 2006 to 2010 to

corroborate this observation and is shown in TdHl&.

Table 4.12: KCSE Chemistry mean score of sampledisools

School 2006 | 2007| 2008| 2009| 2010
Makindu Boys 5.25 5.33 2.91 3.87 3.66
Moi Girls 4.08 6.20 3.55 3.14 4.44
Nthia Mixed sec. 2.71 3.95 2.58 241 3.11
Yimwaa Mixed sec. 291 2.80 2.63 2.75 2.74

The students admitted to the sampled schools weraried entry behaviour. While 25%

of the teachers indicated that their students wér@ove average entry behaviour, the
other 75% classified their students’ entry behawiasi average or below average. This
means that the students sampled were of mixedtiebiliThe students were therefore

expected to post varied results in terms of peréoroe in all the subjects and in
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Chemistry in particular. The results obtained fribv@ schools, however failed to manifest

this trend.

All the teachers indicated that there existed diabrelationship between them and their
respective school administration and a good prajeats working relationship between

themselves and their students. This therefore texbuh a conducive teaching and
learning environment in which the students, teaxlard the administrators interacted
freely and consulted fairly well. They further st their students were able to consult

them freely.

In relation to SMASSE, 75% of the teachers intexdd indicated they had attended all
the sessions of the INSET seminar. While some #@dtraining had improved their
approach to the teaching and learning process kiingpat more practical-oriented,
others felt that the training was not relevanthe tlassroom practice particularly due to
its focus on principles; that though seems to bevaat to classroom practice is irrelevant

in the assessment of educational outcome.

Most of the teachers (75%) also felt that improtisg one of the key issues advocated
for by SMASSE is not easily applicable in Chemistttyich required the use of glassware
and chemicals. They alleged that glass wares amnichls could not be easily
improvised. They further said that improvisatiord diot really contribute to good
performance as the KNEC syllabus did not recogmerovisation and rarely tested

such innovations.
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Several challenges were listed as being facedachteg Chemistry in rural settings such
as
Makindu. The challenges include:

1. Negative attitude of the society towards education

2. Poor entry behaviour of students

3. Poor mathematical background

4. Poor students’ attitude towards learning in genanal Chemistry in particular

5. Inadequate teaching and learning resources.

6. Language barrier: many students find it difficatrhaster the scientific language

used in Chemistry

The teachers suggested counseling of students e Ipasitive attitude towards
Chemistry, provision of more teaching and learmiggpurces and facilities to supplement
the existing ones, increasing manpower to lightem éxisting teacher workload and
increased community support in school activitiesisssies that if implemented would

help improve performance in Chemistry.

4.5.2 DQASO interview.

One DQASOs of Makindu District was interviewed fois study. He was interviewed on
educational standards within his area of jurisdittiThe officer stated that performance
in sciences in general and Chemistry in partichka been poor over the years. He said
that the district had registered very few qualitsgdes in Chemistry leading to overall low
mean grades. The officer however agreed that tbe performance could not be directly

attributed to quality of Chemistry teachers in theistricts since he said there were
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schools which relied on Form four school leavers sted better results than others
with qualified and experienced teachers. He maatisibuted the poor results registered
to mainly attitude factors of both teachers andes.
Generally he pointed out student attitude towadsnse and mathematics, inadequate
teaching and learning facilities, chemicals andiggent as some of the concerns that
were raised by Chemistry teachers as impactingtivejpaon performance in Chemistry.
To check the negative trend of performance of sitslen Chemistry in their areas of
jurisdiction, he had recommended the following noees during routine inspections to
schools:

1. Exposing students to more practical work.

2. Adopt more practical approach to the teaching efdibject.

3. Organise symposia

4. Organise motivational talks by Chemistry profesalerio address attitude.

4.6 Summary

This chapter outlined the views of various stakdbrd including Chemistry students,
Chemistry teachers, and the area field officer akMdu District with regard to issues
responsible for the persistent poor performancestatients in Chemistry within the
District. The analysis showed that background attarsstics, teachers’ negative attitude
towards learners’ ability in Chemistry and inapprafe learning environments were the

main causes of persistent poor performance of Mikiivision Chemistry students.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 Introduction

In this chapter, an attempt is made to give a sumnod the research findings,

conclusions, recommendation and suggestion fohdéurtesearch. The main purpose of
this study was to establish the key determinanfgedibrmance in Chemistry in Makindu

division in an attempt to provide a way of remedythe persistent poor performance in
the subject in the Division and the nation at larlae study investigated students’
attitude towards chemistry and its effect on penfmnce, students’ perception of
teachers’ attitude towards their ability and itkeefs on performance, effects of students’
background characteristics on performance, avéthalind use of teaching and learning
resources and facilities and its effects on perforoe. Data for analysis was obtained
through structured questionnaires for students iatetview schedules for Chemistry

teachers and the area District Quality AssurandeSdandards officer.

5.2 Summary
From data analysis in chapter four, the study tedlaome factors which were found to
be contributing to the persistent poor performaoicetudents in Chemistry in Makindu

division. The contents of the analysis can be suna@a as follows:

5.2.1 On Students’ background characteristics
Most of the respondents (90.7%) were found to hhwe public primary school

background, the population of the respondents Wwasst even (males= 51.2%; females=
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48.8%) signifying a condition of near gender parity
The factors found to affect students’ performanteChemistry in Makindu division

under background characteristics include primahpstscience background.

5.2.2 On Students’ attitude towards Chemistry

Majority of the students responded positively te ttems which were used to test for
students’ attitude towards Chemistry in Makinduiglon. The results showed that the
students generally had a positive attitude tow@&iasmistry.

Results from analysis showed that those who scoiggiest in the previous test had the
highest score on the elements of attitude. Thisetbee could be interpreted to mean that

positive attitude towards Chemistry affects perfance in Chemistry positively.

5.2.3 On Teacher’s attitude towards learners’ abity in Chemistry

Makindu division students generally considered rthteachers’ perceptions of their
abilities to be positive. Inferentially, studentdhavscored highly on the elements of
attitude in analysis showed significant improvemienperformance in Chemistry. This
means positive attitude towards the subject teadies a positive influence on

performance in the subject.

Makindu division Chemistry teachers’ attitude todatheir learners’ ability on the other
hand was found to be negative. The negative d#itowards their learner ability could
be affecting the Chemistry teachers output ancetbes the performance of the students

negatively.
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5.2.4 On Resource availability and use

Though there were adequate resources for teachheqiStry, the score for use was low
in Makindu division.Inferentially, use of resourcasd facilities was found to impact

positively on students’ performance in Chemistrytipalarly performance of average

students since students who scored between 45%3%dregistered the highest scores

on the elements of attitude scale.

5.2.5 On Teachers account of their teaching and le@ng practices and effectiveness
of intervention strategies

The teachers reported using various teaching msetwoth demonstration and lecture
method being the most commonly used teaching tqakniEnd term and midterm tests
were found to be the most commonly used modesstihtein Chemistry. The teachers

also reported carrying out regular revision oftégts and work covered.

5.2.6 Results from interviews

There were two different interviews carried outhe@istry teachers’ interview and the
area education officer interview. From Chemistracteers’ interview, the teachers
reported and provided proof of poor performanceCimemistry in their schools. The

results showed inconsistent trend in performancehi® period between 2006 and 2010.
The teachers also reported being demoralised dwgeveral challenges they listed as
facing in teaching Chemistry in their respectivecas.

The teachers reported admitting to their schodgyaificant population of students with

poor entry behaviour and the prevalence of nega@ez influence among their students.

55



Most schools reported having qualified Chemistacters and an ever increasing student
population due to the government subsidized edutgirogram which put pressure on

the available facilities.

The area District Quality Assurance and Standaffilseo interviewed acknowledged the
poor performance in Chemistry over the years. T$iegled out low number of quality

grades registered by Form four candidates as arroajse for worry. With most schools
in the area being district category, they singledl siudents’ poor entry behaviour and

teacher and students’ attitude factors as the ncajeses of poor performance.

5.3 Conclusion

From the foregoing summary, it can be concludetttieperformance of students in
Chemistry in Makindu division can be attributedstadents’ background characteristics;
attitude factors particularly the teachers’ negafperception of their learners’ abilities,
inappropriate learning environment, inadequate afseesources in the teaching and

learning process and negative socio-cultural effect

5.4 Recommendations

From the observations made in the course of thidysthe following stakeholders should
consider putting in place the recommended stepshexk the poor performance in
Chemistry.

1. The Ministry of education either directly or thrduigs agents should:
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» Enhance primary school pupils’ Chemistry backgrotimdugh inclusion of more
introductory Chemistry concepts in the primary sceesyllabus.

* Enhance supervision of schools to help improvestihéents’ general secondary
school entry behaviour and particularly their baokgd in English and
Mathematics as they are important in explainingcepits in Chemistry.

* Increase the tuition fund to enable schools acguimere and better teaching and
learning equipment and facilities.

* Release the allocated funds in good time to enabdpiisition of teaching and
learning materials and services be done in timedoriculum implementation.

2. The school management/administration should:

* Expand existing facilities like classrooms to lowee class population and
hence enhance subject teacher class control.

* Provide more teaching and learning facilities teqdhtely cater for the large
student population.

* Provide for innovative ways to help motivate Chernyigeachers like taking
them for more capacity building courses and praxgdithem with other
incentives.

« Hire more teachers with the help of the governnetielp reduce teachers work
load and enable the teachers have increased cdrmdact with their learners’
hence meaningful teacher-student interaction.

« Organize more motivational talks by Chemistry pssfenals to help change

negative attitude of students towards the subject.
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* Work closely with the teachers and parents in celimg the students to help

counter the existing negative peer influence
3. The Chemistry teachers should:

» Organise excursions to Chemistry-based industndsGhemistry symposia as a
way of motivating the students to have positivéwate towards the subject.

» Adopt a more practical approach to the teaching laaching of the subject
particularly improve in the use of charts and ofinstructional resources in the
teaching of the subject.

» Expose their students to more practicals partibulgroup/individual student
basedpracticals.

* Enhance their testing policy by giving the studemigre Chemistry tests and
assignments apart from the school controlled mndt@nd end of term tests.

4. All stakeholders in concert should:

» Work for targeted intervention mechanism to imprpeeformance in Chemistry
in mixed and girls’ only schools. This is the respibility of all the
stakeholders.

» Devise a system that would enable creation of nstudy time for learners in

day school.

5.5 Suggestion for further research
The following areas are suggested for further study
i. A comprehensive study of effects of students’ prymehool science background

on Performance in Chemistry.
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ii. A study of the impact of socio-cultural factors parformance of students in

Chemistry.
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APPENDICES

Appendix I: Questionnaire for students

Introduction

The statements below are intended to gather infiomeaon factors that might be

contributing to performance of students in Chemisgiryour school. Suggest to the best

of your ability your opinion against each of thatements. Thanks for accepting to take

part in this programme.

Section A: Background characteristics

1. What is the name of your school?
2. What is the category of your school? Girls Only Boys Only ( ) Mixed ( )
3. Which type of primary school did you attend? [Tary one]
public[ |  Privatd |
4. Are you a boy or a girl? (tick one) Boy |:| Girl |:|
5. What was your grade in Sciencein KCPE?A B @® E
Section B

For MOST statements in this section, the abbreviati8As Strongly Agree, A- Agree,

NS- Not sure, D- Disagree, and SD- Strongly Disagreappear. Please respond to all

the statements by ticking the one you consider @pgtopriate.

STATEMENT SA

NS

SD

7.Chemistry is useful in my future life.

8.1 do not like Chemistry.

9.1 enjoy Chemistry theory lessons.

10.1 enjoy Chemistry practical lessons.
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11.Chemistry is a difficult subject.

12 Our Chemistry teacher usually promptly marks andrns the

practical work done before the next one.

13 0ur Chemistry teacher usually gives us assignmeerdsmarks

them promptly.

14 Our Chemistry teacher usually insists that we doeation and

remarks them.

150ur chemistry teacher gives us group tasks whi¢shiee

ensures is done.

16 My chemistry teacher believes that | can perforri ime

Chemistry.

17.  We have a Chemistry club in the school. Y§ No |

18. | am a member of the Chemistry club. Yes |:[\lo |:|

19. Where do you perform your Chemistry practicals?

Classroom|:| Science RoonD Latooy |:|

20.

experiments:

Indicate the frequency with which you perform thelldwing types of

Always | Often | Occasionally

Rarely

Never

Group practicals

Individually

Teacher demonstration
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STATEMENT SA|A|NS|D

21.0ur school has an up to date separate Chemistoydtdry.

22.0ur school has a supportive laboratory technician.

23.The apparatus and chemicals are adequate enougtur

use.

24.We have adequate Chemistry text books.

25.Resource persons especially Chemistry specialistg

periodically invited to come and speak to us.

26.We have adequate and supportive Chemistry teacstiaf

besides our Chemistry teacher.

27.0ur Chemistry teacher always uses charts, modelsothe

teaching aids during Chemistry lesson.

28. How often do you perform Chemistry practical in ®leemistry laboratory?

Once per week Once per month Once per ter

Once per year none|:|

Slightly Satisfied Not Satisfied

29.  Are you satisfied with your school’'s past performaimn Chemistry in the KCSE

exams? Very Satisfied Fairly satisfied Satisfied

Slightly Satisfied ~ Not Satisfied | |
THANK YOU

END
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Appendix II: Interview schedule for the Chemistry teacher

This interview aims at obtaining information on tfars that contribute to students’

performance in chemistry in your school. The infation you provide will be highly

confidential and will only be used for the purposdéshis study. Your cooperation is

highly appreciated.

1.

In your opinion, how do you rate the performanceménces in your school? [Probe:
Chemistry]

What is the nature of students in your schoolbased on entry behaviour, societal
background, and peer influence e.t.c.?

What is your comment about the conditions underctvistudents learn in your
school? [Probe: your relationship with both thedstuts and teachers]

What is your school doing to ensure learning takase under favorable conditions?
Have you attended SMASSE training? [Probe: Has tthening affected your
approach to the teaching and learning process? @b fgel that the training is
relevant?]

What are the challenges of teaching chemistryenrtinal setting such as Makindu?
SMASSE advocates for improvisation. How easy istoitimprovise chemistry
materials/glassware?

In your opinion, what do you think should be dooemprove students’ performance

in Chemistry?
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Appendix llI: Interview schedule for the DQASO

This interview aims at obtaining information on tfars contributing to students’

performance in chemistry in your district. All thdormation given is highly confidential

and will only be used for the purposes of this gtudour cooperation is highly

appreciated.

1.

In your opinion, how do you rate the performanceSaiences in your district?

[Probe: Chemistry]

Comment briefly on the previous Chemistry perforoesnin your district.

Is there any intervention measure that has beeamared by your district team?

In your opinion, how does the teachers’ training gnalification influence students’

performance? [Probe: competency of Science tea@retgedagogical practices in

your district]

lHow can you comment on the nature of studentsimr district?

i) Why is it that students particularly in yourear have not been performing well

inSciences?

What are some of the concerns that teachers in gstrict have in regard to the

teaching of Sciences? [Probe: in Chemistry]

In your opinion, what can be done to improve stislggerformance in Chemistry?
Thank you

End.
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