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ABSTRACT

The study explored teacher educators’ views onnseieculture, and the connection between
science and culture, and secondly on their undeditey of teaching and learning science. A
total of 32 teacher educators from Kenya, Africaspended to the Science and Culture
Questionnaires. The questionnaire was adapted f#dkenhead and Huntley’s (1997) study to
address the broad relationship of science and calamong senior Kenyan teacher educators.
Focus group discussions and individual interview®rev conducted to explore their
understanding of teaching and learning science.s€happroaches were intended to reveal the
teacher educators’ views being consistent with @agreeing with the commonly held
worldviews of science as portrayed in media anckrsm education literatures. The results
showed that the teacher educators had relativetjlar views with respect to the five aspects of
the questionnaire. A greater variance was only ole=# on the mean scores on two aspects,
namely Science and Everyday Common Knowledge amdanhing and Learning Science. No
statistically significant difference was noted wltlea teacher educators’ views were categorised
according to the length of teaching experience anbject specialisation. The statistically
significant difference on their views was only féun the Science and Culture scale when they
were grouped according to gender. The findingsftbe Focus Group Discussions (FGD) and
interviews conducted separately in groups showadher educators discriminate with respect
to different aspects of Culture and Science, howewere not against the application of
technology for scientific advancements.
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INTRODUCTION

The richness of the science classroom includesrdatny activities that students perform, the

instruments and equipment students are encourageskt and the science projects including the
field activities related to everyday life. All di¢se are largely under the supervision and control
of the teacher. Most often the instruction in sceemnd mathematics as core subjects of the

curriculum are closely regulated by Education Mmes. Schools follow a prescribed



curriculum and the teachers commonly implementritiés concerning material to be covered in

depth, which ones to be given more emphasis anchahibe omitted.

Fraser and Tobin (1996) describe a classroom emwvient as the organisation and order that the
teacher establishes in the science curriculum dk agethe teacher’s involvement in the

classroom. Teaching of science varies considerafigss classrooms in frequency, scope, and
intensity. However, to teach science as portrayethé standards, teachers must have theoretical

and practical knowledge about science learningsarehce teaching.

There is a significant body of research reportibgua epistemological beliefs and learning.
These views influence individuals on how to deahvdompeting knowledge claims, evaluating
newly introduced information and the making of dems that affect their own lives and the
lives of those in their sphere of influence (Hof2000). The studies of Weiss, Banilower,
MacMohan and Smith (2001) cited teachers in vargnasle levels spending varied amount of
time for preparation reading instructions each &tydies show that among elementary science
teachers only 9% reported feeling adequate to tecieimce (Tilgner, 1990). Elementary teachers
also consider themselves poorly prepared to teanbepts of science or manage a class engaged
in hand-on activities (Weiss, et al., 2001). A fexeent studies also define several factors that
influence teachers’ choices concerning their irtdtomal methods and contents of science

teaching.

Many factors including the teachers’ knowledge afesce content, previous practical
experiences with science, and views of sciencehiegcand learning have influenced their
choices and practices (Farrow, 1999; Prawat, 1986)easingly, teachers’ length of experience
has been recognised as a foundational factor ffeatt& how science is taught. Since teachers
are also former science students, their mentors hsse affected their choices as science

teachers. Teachers’ past mentors may have infldeoath how science is taught and learned.



THEORETICAL FRAMEWORK

The emergent or dynamic nature of human sociatantens is recognized in the application of
“grounded theory” (Glaser & Strauss, 1967, p.48)it$ simplest term, grounded theory is the
generation or construction of a theory from theaddtiring the research process. Grounded
theory is an interactive process as the researeimgage in joint collection, coding, and analysis
of data (Glaser & Strauss, 1967). The theory enseapmcurrently with the unfolding of the
actions and events in the situation being studied further, as data are collected; the researcher
aims to clarify, to revise and ultimately to refinategories until elements of a theory are well
developed. Glaser and Strauss (1967, p43) desciibescoding method as “constant
comparison” and the evolving data collection decisias theoretical sampling. This approach to
the generation of a theory also recognises theediigiable nature of human activity. It allows
for fluidity of approach, for the possibility of ahge in almost any aspect of the research without
requiring that the researcher abandon it and sidarover again (Strauss & Corbin, 1998a,;
1998b). The researcher is freed from the confineéroéentering the study with predetermined

theoretical assumptions to be proven (Sarmientd5R0

This study is guided by the models of Spindler {@)%&nd Wolcott (1975) that adopts the views
of science teaching as cultural transmission aarhieg as cultural acquisition. This is from the

notion that science tends to be a Western culicoal of prestige, power, progress and privilege;
its culture tends to permeate the culture of theke engage it, and cultural assimilation is the
possible consequence (Aikenhead, 1997). Resehwosissthat students can also avoid cultural
assimilation by playing a “game” that allows them gass a science course without really
understanding the content (Costa, 1995). This galmeed by students is often referred to as the
“Fatima Rules” where it is likely that they takeettinformation and memorize as much as they
can without actually learning (Aikenhead & Jegeti@99; Larson, 1995). Students do not learn
in any meaningful way; only the communicative cotepee occurs instead of meaningful

learning (Kelly & Green, 1998) for the purpose ddtting through a course (Costa, 1995).



Ultimately, there is a need to find out how teash@mderstand science in connection with their
teaching and students’ learning where studentsu@llbackground differed from the culture of
western science taught in the classrooms. Itserdgml to explore to what extent the teachers are
able to provide connectedness of their culturattires to everyday experiential life in their

science teaching.

This paper aims to understand the underlying vievexperienced teacher educators about
culture and science, and the teaching and leaofisgience and how these beliefs are embedded
in their practices. Beliefs do not lend themsekasily to empirical investigations. Teachers may
not be able to accurately or adequately represent beliefs; consequently beliefs could not be
consequently observed. Although it is not obsendiefs can be inferred from what people
think and say, intend and do (Pajares, 1992). Exden this view includes brief statements,
and what a person says is included in the assessroéreliefs. In this study, to elicit the
teachers’ views, focus group discussions were atstducted together with semi-structured

informal interviews. The data were analysed frompkrspectives of grounded theory approach.

AIMS OF THE STUDY

The ultimate aim of this study was to examine timvg of Kenyan teacher educators about
science and culture, the teaching and learningcieéinse and how these views influence their
teaching. More specifically, this study was guitgdhe following research questions:
1. What are the Kenyan teacher educators’ viewscednce, culture, and teaching and
learning of science?
2. What are their understanding on the connectadsfescience and culture?
3. Are there any significant differences betweer tieacher educators’ views and
understanding of science according to gender, aogaspecialisation, and years of

teaching?



METHODOLOGY

This study was divided into two phases. First, asfjonnaire survey was conducted to answer
Research Questions 1 and 3. The second part dcfttidy was an exploratory phase aimed to
validate the findings from the teacher educatoisive of science, culture and the teaching and
learning of science obtained from the questionsairtn so doing, this study employed semi-
structured informal interviews and Focus Group D$stons using the grounded theory
approach. The teacher educators’ responses totirwiew questions served as sources of data
to answer the research questions. The questionagdthe interview were structured to
illuminate the teacher educators’ cultural backgbuand experiences emphasizing culture
context to the expression of their science bekefd pedagogy. Statements of each item in the

guestionnaire are presented in the Result and Bsgmu section.

Research Design

The study employed the causal comparative desigis Was found appropriate because the
investigation compared the views of different inelegent groups. The study was non-
experimental with no manipulation in the indeperidamiables because their manifestations had
already occurred (Cohen & Manion, 1994; Kerlingg®00; Nachiamas & Nachiamas, 1996).
The study further explored the use of focused grmbispussions, semi-structured interviews as

well as informal interviews to validate the quaatiite findings.

Sample

Setting and Participants. As reflected in Table 1 belgwhe respondents of the study were
African science teacher educators. These were rsegagher educators residing in all the six
major provinces of Kenya, attending a one-montliniing course at RECSAM. Purposive
sampling was done as they were already well selebtethe Kenyan government from 32

teacher colleges.



Table 1
Participants’ Profiles (N=32)

Category Gender Total Remt
Male Female |
Subjects Specialisation
Science and others 7 6 13 40.6
Science 9 1 10 31.3%
Mathematics 2 0 2 6.3 %
Mathematics and others 7 0 7 21.9%
Total 25 7 32 100 %
Age
Below 41 5 2 7 219%
42-45 6 4 10 31.3%
46-50 14 1 15 46.9 %
Total 25 7 32 100 %
Official Designation
Head 8 2 10 31%
Senior lecturer 13 5 18 56.3 %
Principal lecturer 3 0 3 %4
Dean 1 0 1 3.1%
Total 25 7 32 100 %
Length of Teaching Experience
Less than 10 years 1 0 1 198.
10-15 years 3 2 5 15.6 %
16-20 years 13 4 17 53.7 %
21 years and above 8 1 9 1928.
Total 25 7 32 100 %
Province /Location
Central 3 1 4 125 %
Eastern 1 1 2 6.3 %
Rift Valley 10 2 12 37.5%
Nyanza 2 0 2 6.3 %
Coastal 3 0 3 9.4%
Western 1 0 1 3.1%
Others 5 3 8 25%
Total 25 7 32 100 %
Mother Tongue
Kikuyo 7 3 10 313%
Luhya 1 2 3 9.4 %
Dholvo 1 0 1 3.1%
Lou 4 1 5 15.6 %
Kipsilis 1 1 2 9.4 %
Tugen 1 0 1 3.1%
Pokot/Kalingin 2 0 2 9.4 %
Kikamba 1 0 1 31 %
Kimero 1 0 1 3.1%
Ekegusii 3 0 3 9.4 %
Nandi 1 0 1 31%
Total 25 7 32 100 %

Table 1 provides the biographical data of the redpats. It shows that a majority of the
respondents were dominated by males (25 or 78%lx enly 7 or 22% females. Most of the
participants (23 or 72%) specialised in teachingei@e only (10 or 31.3 %) and Science and
Agriculture (13 or 40.6 %). Two of the responde@$8%) had purely mathematics background

and seven of them (22%) specialised in teachindghemadtics, science, counseling and others.



The teacher educators were neither below 37 yddreay above 50 years old. The ages of the

teacher educators ranged from 41 to 50 years old.

With regard to the teacher educators’ designatiahlangth of experience, the largest numbers
of respondents were senior lecturers (18 or 56.3irfanost of the teacher training centers,
followed by those who headed their departmentsofl81 %). Three respondents (9.4%) were
principal lecturers, and only one held the deanshiput half (17 or 53.7 %) had taught for 16
to 20 years and about one third (9 or 28.9%) taapbive 21 years. Five respondents (15.6 %)
had already taught for the last 10 years; and onky person had less than 10 years teaching

experience.

Table 1 also summarizes the distribution of theltea educators across the six major provinces
of Kenya. The majority of the respondents werenfiRift Valley (12 or 37.5 %); followed by
the relatively same frequency of respondents reptesy the other four provinces, namely,
Central (4 or 12.5 %); Easter and Nyanza (2 of6)3and Coastal (3 or 9.3 %). Western Kenya

(1 or 3.1 %) was represented the least.

From the teacher educators’ dialects spoken at hanmeajority of them (10 or 31.3 %) spoke
Kikuyo, followed by Lou native speakers (5 or 1%% and with almost equal frequencies (3.1%
to 9.4 %) for other dialects as shown in Table Wwaldli was the major language spoken by the

all the African teachers from Kenya.

Data SourcesThe questionnaire survey, the FGD as well as the seuctured interviews were

used as the major methods of data collection.

Questionnaire. The questionnaire that was adapted from Aikenla@adHuntley’s (1997) study
was administered to the 32 Kenyan teacher educateards the second week of their training
course programme. The questionnaire consisted@ffiain constructs or aspects with a total of

41 items using a five-point Likert scale for respest Strongly Disagree, Disagree, Undecided,



Agree, and Strongly Agree. Each item was scoréa 3; in which score 1 indicated strongest
disagreement toward the statement of the item; @dweb referred to the most positive views or
strongest agreement toward the item. The originaktionnaire was tested for reliability using
Cronbachs’ alpha coefficient to determine the maérconsistency of the items; and it was found
that the questionnaire possessed an alpha coeffiwi€.97. This score is considered respectable
and desirable for consistency levels (HenersonriBI& Fitz-Gibbon, 1987; Koul, 1984). In the
present study, it was confirmed that all scalethéadapted questionnaire possessed Cronbach
alpha reliability of more than 0.50. It was suggedsthat in a case of an exploratory research

such as this study, a reliability of 0.50 was ataele (McMillan & Schumacher, 1993).

Interviews and Focus Group Discussions (FGD)Following the administration of the
guestionnaire, a semi-structured interview was ootedl to ten participants who were selected
based on their willingness to answer questionsnduthie four week training. The interview was
structured so as to allow the interviewer to prédreclarification, justification or to respond to
the intensity of the interviewee’s response (Gubhgigcoln, 1981). The time for the interviews
ranged from an average of 45 minutes to one hauadtition to the informal interviews, three
separate FGD were arranged after their trainingiees to further elicit their understanding
collectively about teaching and learning of scieridaough the use of multiple methods of data
collection outlined previously, mixed componentsrevavailable for triangulation. Le Compte
and Preissle (1993) described triangulation as ansi¢hat the researcher uses to pinpoint the
accuracy of conclusions drawn during the data amlylriangulation prevents the researcher
from accepting initial impressions too readily. &l and Huberman (1984) described
triangulation as a state of mind, whereby “If yaif£onsciously set out to collect and double
check findings, using multiple sources and modewilence, the verification process will
largely be built into data gathering process, ditié iImore need be done than to report on ones’

procedures” (p. 235).



Limitations of the Study. There were limitations evident in the conduct & ghudy. Firstly, the
selection of the teachers was based on the nunfbparticipants who attended the training
programme. Secondly, the length of the interviesvgléal in more depth with each individual
was not adequate due to time constraints. Insteadrocus Group Discussions were conducted
to compensate for a deeper context of a generadmpn. Nevertheless, this study may
contribute to the body of knowledge concerning heas’ views on culture, science, and teaching

and learning of science.

Data Analysis. Data for the questionnaires were analysed acrosspgrusing descriptive
statistics to describe teacher educators’ vievalithe five aspects namel$cience, Science and
Culture, Culture, Science and Everyday KnowledgdTeaching and Learning Scienak t-test
was done as the basis of comparison on the fivecsspf the questionnaire scales; to check
significant differences of the mean scores for gendgubject specialisation and length of
teaching experience. For the qualitative aspeuts¢coding and distribution of the data employed
the strategy described by Miles and Huberman (1984patrix was developed for each of the
interview questions, with a row for each teachetigigating in the interviews. The first column
was labeled ‘responses’ with the other column kedbebs ‘comments’. The researcher’s
comments were also recorded in the transcripts where than one teacher educator used
similar phrases or expressed a thought or idedasitoi what another teacher educator conveyed.
These similar responses formed the basis for engatterns of teacher educators’ responses.
In the stage of analysis, categories were generatetthe patterns of responses using the data
matrices. Responses with common or similar resgoftsened the basis of the findings from the

analysis.

Results and Discussions

In response to Research Question 1, the teacheatds’ views abouScience, Science and

Culture, Culture, Science and Everyday Knowledgdthe Teaching and Learning of Science



are summarized in Tables 2. Table 2 also proviZtesbach alpha reliability for each scale and

teacher educators’ views on each scales as indibgtéhe mean scores and standard deviations.

Table 2

Cronbach Alpha, Mean and Standard Deviation of E&chle (N = 32)
Scale Name Total tems  Cronbach Alphdean  SD
Science 8 0.58 4.05 0.39
Science and Culture 12 0.55 3.37 0.49
Science and everyday common knowledge 6 0.53 3.74 0.61
Culture 7 0.50 3.83 0.49
Teaching and Learning Science 8 0.61 3.74 0.63

Generally, as shown in Table 2 the Kenyan teacldeicators possessed a relatively high
perception toward all scales with mean scores rngnfyjom lowest of 3.37 (Science and Culture)
to the highest of 4.05 (Science). These scoregyuias the degree of agreement toward the
scale’s content varying from agree to strongly agrehe variance of the teacher educators’
response was greater for two scales, narSeignce and Everyday Common Knowledgd
Teaching and Learning Sciencas indicated by their relatively high standardiatons, 0.61

and 0.63, respectively.

Teacher educators were in agreement towards defigibf science as stated in all items in the
Sciene scale. The scale’s mean and the standard deviagce 4.05 and 0.39, correspondingly.
This implies that the respondent gave their respoaaging from 3.66 (slightly agree) to 4.45
(somewhat strongly agree). Table 3 provides thaildef the teacher educators’ responses

toward this aspect.

Similar perceptions were held by the Kenyan teaelgeicators toward the three scales, namely
Science and Everyday Common Knowledge, Culamd,Teaching and Learning Scienc@n
average, the teacher educators showed their desagre or were undecided on the items in the
Teaching and Learning Scienseale(mean score 3.11); and agreed on the item statsnretite
Culture scale (mean score 4.31). On the other hand, teachesators’ views on the Culture
aspect are fairly low, mean scores ranging fron8 283.88, which indicated somewhat their

non-confident opinion toward the definition of aukt. Table 4 to 7 elaborate the teacher
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educators’ views on four scaleScience and Everyday Common Knowledge, Cultangl

Teaching and Learning Science.

Teacher educators’ views on Science
Table 3 presents the mean scores and standardidevid each item of the first scale of the

guestionnaires.

Table 3
Mean scores and Standard Deviation on Science (lt¢éon3)
No Item Responses Mean SD
1 Science is exploring the unknown and discovering tiéngs about our world and the universe andl56 0.50
how they work
2  Science is inventing or designing things (forregke, artificial hearts, computers, space vehicles) 2.28 1.11
3  Science is finding and using knowledge to makg wWorld a better place to live in (for example4.66 0.48
curing disease, solving pollution, and improvingiagture).
4  Science is an organization of people (calledrgi€t) who have ideas and techniques for 4.00 1.00
discovering new knowledge
5 Science is the basis of most technological advances 4.72 0.45
6  Technology does not need to have scientific bssisinology can advance on its own know-how *)  34.5 0.91
7  Science represents a holistic/comprehensive petisp about natural phenomena. 3.53 1.10
8 Science provides the most plausible explanatiomatfral phenomena. 4.10 0.70

Grand mean 4.05 0.39

In this scale, the highest and lowest means wdiected on item 5 and item 2, respectively. The
respondents showed strong agreement that scieribe isasis of most technological advances
(Item 5), but on the other hand they also had gtisagreement for item 2, which stated that
science is just a way of inventing or designingigisi For the other six items, the mean scores
were higher than 3.53 revealing the teachers’ pesitews of Science. Overall, the grand mean
of 4.05 indicated that the respondents had posiiewes of science how science makes the world
a better place to live in, as a basis of technokdgadvances and the plausible explanation of

everything in nature.

Teacher educators’ views on Science and Culture

A detailed description of teacher educators’ views each individual item ofcience and
Culture scale is displayed in Table 4 below. It is showrTable 4 that respondents rated with
high agreement toward the statements of items 4,1add 18. The mean scores for these three

items indicated agreement among teacher educatol®w science is viewed in their culture.

11



Furthermore, the respondents rated in betweengdisment’ and ‘undecided’ or ‘agreed’ for
six items (9, 12, 13, 15, 16 and 17). The respotsdemre unsure whether science is universal

(item 16); however they tend to agree that sciénhae harmony with their culture (Item 9).

Table 4

Mean scores and Standard Deviation on Science aii@ Scale (Items 9 to 20)

No Item Responses Mean SD
9 Itis easy to incorporate science into one’s pabwiews of nature 3.78 1.20
10 Scientific knowledge once acquired often dominates's way of thinking 2.13 1.00
11 My community appears to be turning against sciéhce 444  0.87
12 Science is often seen as a subculture of Westétureu 3.53 1.27
13 Every day occurrence in nature has a non-sciefutifiitire—based explanations 3.69 1.33
14 Many of the nature’s occurrences are mysterious 4.09 1.14
15 When science is practiced in a community, it releccommunity’s values and beliefs 3.44 1.26

16 Science will progress the same way irrespectivetbé culture of the scientist involved3.31 1.23
because its universal

17 Western beliefs, values and conventions are aridéinpkpect of science 3.47 1.27

18 Science can help the progress of non-western pébtiiey would only assimilate sciencet.22 1.07
into their way of thinking

19 Science can empower people who belong to a traditioulture, as long as those peop@00  1.10
learn science without taking on the western betiedi$ are as part of science

20 Science has helped some nations colonize othemsatif a different culture. 2.28 1.42

Grand mean 3.36 0.49

Moreover, the mean score for item 20 representedrdlpondents’ disagreement on the view
that science could be learned without taking irdnsideration western culture. Items 19 and 10
had the lowest mean scores of 2.00 and 2.13, riégplgc indicated their disagreement toward
the contents of the statements in those two itdine.respondents disagreed with the statements
that science can empower people who are traditioniddeir thinking provided they do not take
western beliefs as part of science and that s@iekinowledge often dominates one’s way of
thinking. The grand mean of 3.36 showed that teaebdecators somewhat disagreed or were

still undecided or agreed that science is parhefwestern culture.

Teacher educators’ views on Science and Everydayn@m Knowledge

On the Science and Everyday Common Knowledge aspesshown in Table 5 the respondents
rated all statements positively except for itemsad 25. Item 24 which use a negative wording
in its statement had the lowest mean score; itigaghat teacher educators regarded evidences

through scientific means as always sensible.
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Table 5
Mean scores and Standard Deviation on Science aedyBlay Common Knowledge

No Item Responses Mean SD

21 Science and everyday occurrences are so différénalmost like they belong to different wosld 4.22 1.23

22  Scientist/science educators often use scientidas to support ideas found in everyday commdnl9 0.96
knowledge

23  Scientist/science educators often use ideas &oenyday common knowledge to support scientifi.00 1.16
ideas

24 Evidence arrived at through scientific mean®isalways regarded as sensible to everyday common2.70 1.13
knowledge

25  Scientific explanations and everyday common Kadge of natural phenomena should always be  3.25 1.27
treated as one
26  Scientific explanations of natural phenomena@levant to everyday societal issues 3.97 0.96

Grand mean 3.73 0.61

The first three item statements of this scale céfié the teacher educators’ views of science to
explain everyday phenomena. The teacher educatmsshowed agreement for items 26. For
most teachers scientific explanations and everyaagmon knowledge of natural phenomena
have connectedness. The grand mean of 3.73 ona#psct reflected teacher educators’
agreement of science as an application of everkdayledge. This was corroborated by their
rating on item 24 with the lowest mean, that evideEnarrived as scientific are regarded as

sensible to everyday common knowledge.

Teacher educators’ views on Science and Everydayn@m Knowledge

Table 6 shows that teacher educators’ views omu@illvere supportive of science. The mean

scores of all the items were rated with agreemece@ for item 32 that had the lowest.

Table 6

Mean scores and Standard Deviation on Culture (#@nto 33)

No Item Responses Mean SD
27  Culture is lifestyle of a people 3.97 0.96
28 Culture is a system of meaning that people creatinemselves 4.63 0.49
29  Culture is the totality of people’s identity 4.03 0.93
30 The culture of a people is permanent becausdrarsmitted from one generation to anothe#.38 0.70
31 Nurture (environments) rather than nature (her@dfiyences cultural change 4.28 0.99

32 Learning another culture ‘s way of thinking aboatural phenomena can empower people By88  0.97
providing them with a new way of thinking
33 Cultural assimilation can oppress people by matliging or dominating their ideas 3.53 1.40

Grand mean 3.82 0.48

Nevertheless, as item 32 used negative wordintsistatement, the lower mean score indicated

a higher agreement among the teacher educatomssviehe grand mean at 3.82 in this scale

13



explained that generally the teachers see thetureubs their lifestyle, the meaning they create
for themselves, their local identity and their wasensmitted from one generation to the other.

Most of them also agreed that environment influsrmétural change.

Teacher educators’ views on Teaching and Learniigrige

Table 7

Mean scores and Standard Deviation on Teachinglasaining Science Scale (Items 34 to 41)

No Item Responses Mean SD

34  Teaching of science centre mainly upon studeatsng personal meaning out of a scientific knogked 2.13 1.10

35  Science concepts taught in school reflect tmaiant culture in my immediate community 3.81 1.20

36  School science imposes a foreign set of culitaales on local students 4.09 1.00

37 The science concepts taught in school scienge in@aningful use beyond passing examinations 4.281.00

38 The primary responsibility of a science teadti¢o prepare students for postsecondary studies A3 4 1.20

39 The primary responsibility of a science teadhéo empower students to think for themselvegrahy 4.16 1.10
emancipating students from a dependency on expedsther authority.

40 If native students master science, they willijikose something valuable of their own culture 104. 1.20

41  For many student , learning science is like gamo a foreign culture 3.31 1.40

Grand mean 3.71 0.62

As shown in Table 7, the teachers had a relatikiglii agreement in almost all the statements on
the Teaching and Learning of Science aspect exoegtatement 34. The highest mean at 4.28
reflected that the teacher educators believed dtignce concepts taught in the school should
have meaningful use beyond passing examinationgselhscores designated the teacher
educators’ degree of agreement towards teachingnatdust for the sake of passing the

examination. The teacher educators generally bslig¢liat the teaching and learning of science
should be student-centered as gleaned from themiaddnterviews and focus group discussions.

The teacher educators also expressed their babeftihe role of the teacher should change to
accommodate a focus on the students’ needs areleglihat students are the real participants in
the learning process. Furthermore to them, legremence is not all about learning a foreign

culture.

Generally, the Kenyan teacher educators held moress similar views elicited from the
guestionnaires based on the five scales namelgamnce, Science and Culture, Culture,
Science and Everyday Common Knowle@dgelTeaching and Learning Sciencehe analysis of

the interviews conducted revealed that many oftdaeher educators placed high values on
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science and on linking the ideas of science witkirtpersonal experiences in and out of the
classrooms. These teachers expressed that thespuopdeaching science should be valued for

understanding the world around them, and in terfhpseparing society for the next generation.

The analysis from the FGD and semi-structured wegr on the teacher educators’
understandings of science teaching and learninge werther explained from the various
responses. The interviews with teacher educatods Fotus Group Discussions come from
lengthy interview were conducted to support teaatrcators’ views. Consider the following
scenario on teachers talking about their viewsctgree, culture and of teaching and learning

science, particularly on these instances.

.... I mean, science is fairly difficult for most ofy students and I think you can link that to theufts

that are happening in the exams. However they layass the subject course. There are many things
...you can link it to for example things aroundtie environment... natural phenomena... HIV aids that
is common in our communities. All of them can belaied in science. That's why | think science is
important because it provides the explanation lofh&l things happening today. It could have happen
the past but we don’t have explanation of it um# apply scientific concepts we learned from saenc
[ITS3.15.08.06]

. | suppose when | do mathematics teaching itsdifferent...although you need mathematical
operation many of things around is all about us@erding human life, life support systems, ... the
environment and us and the universe at largenktihen you teach this concept in science andafee
to something | think students will remember it betfITM6.16.08.06]

These comments may support the questionnaire suesejts as indicated in Table 3 (Aspect of

Science), Table 6 (Culture scale) and Table 7 (fliegcand Learning of Science).

The following are teacher educator’s illustratiam gituations that relates to their views on the

connectedness of science to everyday knowledge.

.... Well, there were practices that we use to pracdd much, but people were not really aware we we
practicing science for example... preservation dknm my country is all about science. The way our
people use some bark of the tress .. They use @dlafiom some trees putting it in the side of the
container together with the milk. Later they foumat that charcoal from the trees bark added flavour
secondly the charcoal was a way of disinfectingdheteria that spoils the milk. [FGD1.22.08.06]

The data support teacher educators’ views on tpecaf Science and Everyday Common

Knowledge as expressed in the survey; and pres@nieable 5 previously. Moreover, when the

15



teacher educators were asked how they saw the cieamess of science to culture, and science

as part of western culture; they said during fapuasip discussion that:

. in most instancessome of our farmers have been embracing some nahodte of farming they
don’t mind integrating it in their traditional ptaaes of farming. So you see ... there are some shihat
are not new in our culture.... we have science logg..ain that case it's just about an improved
technology from the west. That is what | wantedjsalify... | think maybe there are adaptations to our
traditional situation. I'd like to say there als@mspecial cases, like GMQO'’s in our country nowwe. are
still very negative until recently. There are alsertain explanations that our people have different
understanding of scientific phenomena which areemmr less based on cultural traditions rather than
from empirical proofs on technology and diseaseswBen you take this principle of genetic enginegri

.. in scientific manner. You talk about practicapepach of solving problems. Like modern medicine
... but somehow it could also be explained baseduperstitions when they could not be improved or
treated scientifically.... [FGD1. 22.08.06]

In that way, they look at science as the produétthe west but by tradition we still practice hdrba
medicine which is from the practices of our tramitand beliefs. Sometimes, it contradicts in outucal
understanding.... Let us give an example likeehsra belief... that somebody can wish for a thunder
and for lightning to hit you and it happens ..... Yy explain it to be scientific? [FGD2.24.08.06]

| would say... other things cannot be explainedbgliscience... even if science is the explanation of
something....the scientific aspects are introducethbywestern. For example in terms of medicine we
find that most medicines we used in our homes cibame the western products. Then it comes to us as a
new technology, example like the test tube babgpihes mainly from western science. But what is
actually happening also in our local scientist...réhare also men and women who used to practice
herbal medicine in the rural areas which areingpencouraged....that is practice ... the treatmeit
various ailments. For example we just mention Alp&ople they have been encouraged to come out of
their ideas of how AIDS can be prevented or camdokiced to a certain level... To some large extent,
science is actually a sub-culture of the westdiG.[)2.25.08.06]

As gleaned from the focus group discussions, thehier educators believed that everything in
science cannot be regarded as western origin, have®me could have been an improvement of
what had been practiced within their cultural setti The teacher educators expressed their
views that learning science should foster positttudes among students using their own

traditional applications to support a scientifiquiry.

A review of researches on teachers’ views (e.grovgrl999; Prawat, 1989) supports that what
teachers hold about their teaching and learningicliuence in their teaching practice. The
primary way in which teachers give meanings to éh@sws is through their practices in the
classroom (Peterman, 1993; Tobin, 1993). Teachgests about teaching and learning, for
example, come by experiences received resultirtgeim actions (Levitt, 2001). According to

Ambimbola (1983) and Tobin et al. (1994) as citgd Levitt (2001) the knowledge, views and
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theories a teacher holds about the nature of seiand the teaching and learning of science
determines to a great extent what type of scieeaehing and learning will be given to a child.

From the findings of Eisenhart, Shrum, Harding @uthbert (1988) these views reinforce what
teachers believe to be most directly related tacthgsroom learning experiences.

To answer Research Question 3, a t-test was doweteamine the significance of the mean

differences in the teachers’ scores on the fiveeetsp The comparisons were categorized by

respondents’ gender, subject specialisation andTdgeresults are summarized in Table 8.

Table 8
Mean Scores, Standard Deviation, and t Values atingrto Gender, Age and Subject taught
Scale Science Science & Culture Science & Common Culture Teaching &
Knowledge Learning Science
Group M SD t M SD t M SD t M SD t M SD t
Male (N=26) 4.03 0.42 345 0.50 " 371 0.0 3.76 051 ... 372 061
Female(N=6) 4.08 029 %3 297 018 *382") 383 074 93 410 o020 ¥2.56%) 381 074 028
(S’\f':ez”c%e 414 041 3.44 043 367 0.68 391 0.49 363 0.66
Science -
. +1.98 +1.06 +1.25 -1.32
Mathematics - 5 g5 35 3.26 058 383 050 07® 369 047 3.91 054
and others
(N=12)
30-39 (N=4) 4.19 0.24 322 045 3.96 0.8 3.64 40.3 3.94 0.48
40-49N=28) 403 041 12 338 o050 9% 370 o063 0% 385 o050 08 370 o065 08
") p< 0.05; **) p<0.001

Table 8 shows that there was no statistically §icamt difference on all five aspects when the
teacher educators’ views were compared based anstiigect specialisation and age. The t-test
results that indicated statistically significantfeliences were shown on two scales, namely the
connectedness dcience and Culturand Culture, when grouped according to gender. Male
respondents possessed higher or more positive viemScience and Culture aspect (3.45) as
compared to their female counterparts (2.97). l@ndther hand, the female teacher educators
hold relatively higher perception @ulture scale (4.10) than the male teacher educators)(3.76
These results showed that female teachers hadatiffsets of views on the connectedness of
science and culture with an implication for furthresearch in this area. In this area of study,
classroom observations of teachers may be needeestablish the difference as science

education literature is rife with references esshlihg gender issues on science as a field of
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study, with males being more comfortable with theld in science (Rennie & Parker, 1987) and

generally expressing a greater familiarity withescie.

Conclusion

From the findings of the study, it could be dranee themes from the views of the teacher
educators participating in the study. First, thacker educators did espouse that there were
certain traditional views that still hold on to theulture. Such traditional views vary at
difference degrees to the principles that are cctedleto scientific explanations. The views that
teacher educators express came about as a reshétiofength of teaching experiences relating

science to everyday knowledge.

Second, the teacher educators’ responses to #@igw questions, as well as during the focus
group discussions, suggested that their views aboltire, science, teaching and learning of
science were more positive as a result of seeiaig tudents engaged in learning science; their
views have become more positive accompanying tbeaegth of teaching practice and the new
approaches introduced by recent technological amhraant in science. Most of the teacher
educators were not against an application of tdolgyofrom western science. Many of them

also mentioned their length of teaching allowedrthe learn from experience.

Third, the teachers’ views about science and ailtvere statistically significant different only
when the teachers were grouped according to tlezidey. In effect, it may help in explaining
that the differences in their views could be expdi from their cultural background. Research
has also shown that gender differences may aféadhers’ views and practic@y(er, Jennings,

& Lozada, 2001).Several landmark studies assembled a large bodyidénce regarding gender
differences on the nature of cognitive differenceih a few studies investigating male schools
science experience. This is a positive contributbthe findings considering the teachers have

varied ethno-cultural backgrounds.
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