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ST AFRICAN STUDENTS WENS OfF MNOWING [N SCIENGE DISCOURSES
SIUMMARY

¢KS LINRPLIZASR &aidzRé &S5S81a& Ways & KrowinysSien@ Ithéoligh 4 cadeTstioly yf sefedtattR Sy (
Kenyan schools. We regakfays of KnowingWOHK in science to bethe tools that learners use to construct their
worldviews of science. Moreover, we consider worldviews of science to be inherently laden with the values and
FaadzyLliAzya GKIG 0S02YS YIYyATSad Ay GKS  SIEN/BNGB Q (RISRES/ (22
are shaped by their socicultural backgrounds that in turn translate into their worldviews and perceptions of science. The
atdzRe gAft Ay@SaidaalriasS 91l &d-devepell Siente attivite® Baf inteddate 2ayady’ of (i K NB d
O2y @Sy iaz2ytt &aOASYyOS OdzNNA Odzt dzy 6O0f | aaNR2Y0 g4 4&aewdzr Y
manufacturing and technology I a SR ASNIAOSa¢ 0 LINPRdAzOGAZ2Y | OQGAGAGASaAD Ly
characterised by easgf entry, reliance on indigenous resources, small scale operations, and labour intensive and adaptive
technology (UNESCO, 1997).

¢CKSNBE IINB aSOSNIt O2YLISttAy3a NBLFazya FT2N SEIl YAy AuaKaliol &
scierce curriculum experiences: 1) understanding how students see the world and harnessing this understanding will
enable the development of better learning experiences; 2) Emergent research suggests that WOK are broader than those
implied in the traditional Wetern thought (Aikenhead & Jegede, 1996; Guerts, 2002, Nashon, 2004, 2005) and, hence,
SEIFYAYAY3I 9! &GdzRSyGaQ 2hy gAaft SytAIKGSYy FdzZNIKSNI 2dzNJ Od
3) We strongly believe that recognising the relgtia KA LJ 6 SG46SSy OfFaaNe2yY aOASyO0S FyR
YIfAE ONBIEf $2NI RO LINRPRdAzOGAZ2Y FTOGAGAGASAT A& | 1S& adswl
benefit of EA. Thus, we see it as imperative that EA sdbagkrs (graduates) see the linkstween classroom science and

the real world embodied in the case of Jua K&liMany (about 3/4) EA schelgavers join Jua Kali every year, and thus,

dzy RSNE Gl yRAY3 aGdzRSYG&Q 2hyY ¢A fidhthd nfafoltyNdvIusSkldafisaisiag yrepaibe 3 NJ
to the ultimate benefit of EA.

We have formed a transational collaborative; The Canadiasitast African Collaborative for the StudyWeéys of Knowing
(CEACSWOK), which will investigasest Africarstudey” (i W@K through acience curriculum that integrates classroom and

Wwdzl  YFfA SELISNASYyOSa sAiGK || @GASse (2 St dzOARFGAY3I adGdzRSy
CEACSWOK comprises Dr. Samson Nashon and Dr. David Anderson fromivehngtyJ of British Columbia (UBC) as
principal investigatorand Dr. Henry E. Embeywa from Kenyatta University, Kenya, as a collaborator. The study will focus
on Kenya to investigate and elucidate other WOK outside of those implied in the traditiorsiéMvehought. The core

research questions are:

1) What WOK are evident among East African students before, during, and 6 months after experiencing one year of
integrated classroom and Jua Kali science curriculum?

2) What Jua Kali related experiences and attibfa ' NS {1 Sé& G2 S@21Ay3as Swa IAy3a |
3) 2KIF{G FINB aiddzRSyidaQ LISNOSLIiA2ya 2F WwdzZ YFEA OSyGaNBa | 2

4) What student views of science and WOK are imbedded in these perceptions?
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5 1 26 | NB (KS #HondaRsSighdeatd WIOR affEcfed.as they experience an integrated clasdusom
Kali science curriculum including the ways tireyoke and contextualise Jua Kalated experiences during
subsequent science discourses?

6) What new theoretical understandingso 2 dziT G KS a0 dzRSyGaQ @AsSéa 2F aOASyOS
Fyrfteara 2F GKS addRSyGaQ 2hYK

We (UBC team) are seekifig{ | w/ Fdzy RAy3a (2 NBIftA&AS /9! /EAAOWREY BFRSt B «
develop new theoretical insights beyonke traditional Western conceptualisation of WOK

OBJECTIVES

¢CKAAd LINBPLIZaSR &addzReé aSS1a (2 WayRS KdwingWeK) i@ Isciefice thrduioadey 0 9
studiesof sciencestudents from selected Kenyan schools. Specifically, the study seeks to understand:

1) What WOK are evident among East African students before, during, and 6 months after experiencing one year of
integrated classroom and Jua Kali science curriculum?

P P ~ A - A ~ A

2) Whatdlzl YIFfA NBfIFIGSR SELISNASYyOSa IyR I G0NRKOGdzi SMOKI NB 1 Se@

3) 2KFG FNB aiddzRSyidaQ LISNOSLIiA2ya 2F WwdzZ YFEA OSyaNBa |2

4) What student views of science and WOK are imbedded in theszepgons?

5 126 IINB (KS aidzZRSyiaQ LISNOSLINiAz2ya 2F a0ASyOS-JdhayR 2hy
Kali science curriculum including the ways tireyoke and contextualise Jua Kiaiated experiences during

subsequent science discoas?
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6) 2Kl G ySsg
Fyrteara 27

w b")

Aélf dzy RSNEGFYyRAy3a | 62dzi GKS addzRSy
aidzRSyidaQ 2hvYK

[eutN

Contex

¢2 FGASYLI G2 FyassSNI GKS a0dzReQa CheaNBEastBficar Quliorative fozdhe G A 2 v &
Study of Ways of Knowiny/ 9! / {2 hY0 X G6KAOK gAff Ay@SadAadalrasS FyR St dzOA
they experience integrated classroalna Kali science curriculum activities. These activities will be#eweloped by
CEACSWOteam and the participant teachers. The CEACSWOK research team inetgdgshers from the University of

British Columbia (UBC), Canada and Kenyatta University (KU), Kenya. Dr. Samson Nashon and Dr. David Anderson of UB!
are the principal investigatora/hile Dr. Henry E. Embeywa of KU is a collabordtdf. 1 w/ Fdzy RAy3a F2NJ (K
LI NOGDAOALN GA2Y AY /19! /{2hYZ gAff adzlJLl2NIL GKAA dzyAljdzS 2LILIR
science, and develop new theoretical understandiagpout WOK as we explore the phenomenon beyond a traditional
Western conceptualisation of WOK.
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LITERATURE BACKGROUND

Over the last two decades an informal (characterised by ease of entry, reliance on indigenous resources, small scale
operations, and | 6 2dzNJ AYGSYyaArAdS yR | RFELIGIADGS (SOKy 2eva@eiototide! b9{/ h.
largest employer of schodéavers (graduates) in East Africa (EA) (Kenya, Uganda & Tanzania) (Maundu, 1997; McLeanand

& Kamau, 1999). It has become st direct pathway for securing employment by high scHealiers compared to

securing employment in the diminishing formal sector. This sector comprises jobs ranging from servicing or repairing of say,
automobiles, to smadscale manufacturing of goodasr local use (UNESCO, 1997). Yet there is no strong curriculum link

between activities in the Jua Kali, school science (classroom knowledge), and their WOK. To most young East Africans, Jua
Kali activities constitute part of their common sodcioltural ervironment. WOK are to a large extent culturally shaped

6/ 20SNY3 Mppy T ClIE12Z wvnnmod a2NB2@SNE GKSNBE Aad |y 2y3z2Ay
development plans (E.g., The 198710 Republic of Kenya Master Plan on EducationTaaihing, MPET, 1998), to be

industrialised by the year 2020This vision of industrialisation appears cannot be completely realised without

understanding how to connect classroom science to the real world of science and technology. In other wordssingflue
atGdzRSy(iaQ ¢2NI ROASSGE 2F AYRAZAGNALFE A& A2y 6SYO2RASR Ay a
evolving industries through science and technology. However, the link or any attempt to link classroom science to the real
world2 ¥ WdzZl YFEfA FOGAGAGASE OFlyy2id 0S STFSOUA@Ste RSOSt 2LISF
to Baker, Clay, and Fox (2002), are shaped by their-sattioral environment. Studies in the 1970s and 80s documented

different WOK andhow what students bring to science classrooms, a product of their WOK, impacts classroom learning.
¢tKSa4S ARSI& KI @S 0SSy NBFSNNBR (2 OFNRAR2dzaf & ldysdcie@&KAf RNBY Q
(Furnham, 1992), plain common ser{s#lls, 1989), naive science (Nickerson, 1986). According to Hodson (1998), these

ideas are formed in many ways including talking with others, interaction with media, visits to other settings such as zoos,
museums, amusement parks, etc. Moreover, Hodsomisaéveryday language use influences their understanding of

phenomena experienced in life. There have been attempts to exptainthese ideas are constructed. For instance, Cajete

(1999) reveals how Native science as a way of life is derived from liped&xces and practice within Native communities.

'S FTRRaY abliA@S tAFTS Ay O2YYdzyAde& A& F LINAYIFE LI GKgl e 0
Beck & Walters,1980). Other studies have been conducted among the Chinesa Afmierican, etc., and most point to

the fact that there are WOK that go beyond the traditional Western thought.

A study by Guerts (2002) has revealed pointers to the uniqueness of some of the ways Africans construct knowledge. She

has challenged the conny f @ KSf R | dadzYLIWiAz2y Ay (GKS 2SadiSNYy (K2dzaKG GK
OFLI oAt AGASE YR GKFG Fye Odzf GdzNF £ RAFFSNByOSa 4SS YAIKID
her ethnographic study of a community in GhaWéest Africa identifies bodily ways of gathering information as profoundly

Ay @2t 3SR Ay &a20ASGeqa SLhAadSyz2ftz23e FyR GKS RS@GSt2LISyid 2
(1996), and Aikenhead and Jegede (1999) in Canada aind slfiow how cultural practices profoundly influence the way
studentscollaterally make senggold multiple worldviews) of the world (see also Baker, Clay & Fox, 1996; Cobern &

Aikenhead, 1998). For East Africans (EAs), Jua Kali an important part obtisfuct of cultural identity, and, hence, is a

1Se8 t20dza (2 dzyRSNAEGFIYRAY3I 9! aQ 2hvYo

Yg wdzk Y f Aséale manufacturigyand téchnologgsed service sector (UNESCO/UNEVOC, 1998). Theimaterived from the conditions
(scorching sun) under which the artisans who manufacture equipment and provide related services to othscalmaltoducers operate.

2fiAs the country strives to attai reydate20,dtismpesatve that theaE&T[Edudation & Tmathing] sectora | i z e

properly plays its role of developing the necessary human resource. For E & T to contribute meaningfully to industaalizdtasis for overall national
development, thesectoreeds to fit within the public reform agendaod ( MPET, 1998, p
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ToRIF ST GKSNB Aa y2 NBaSINOK R2yS G(GKIG O2yaiARSNBR KAIK aoOK
science activities that integrate classroom scieand the science imbedded in the Jua Kali activities (real world). Yet there

FNB O2YLIStfAy3a NBI azya T2 N WagsloNKhoWwih@VOK) thtodghi such Ediex@11yTheé 9! 0 &
study will provide understandings about how students see thédvand harness these understandings to the service of
developing better learning experiences; 2) Emergent research suggest&/@idgare more than those implied in the

GNY RAGA2YyIf 2SaGSNY (K2dzaKG 0DdzSNIiaz enlighternaurcurggi®> KSy OSz S
understandings of how people make meaning of the world; 3) Many (about 3/4) East Africanisaverss join Jua Kali

every year (Maundu, 1997; McLeanand & Kamau, 1999; Kenya Commission for UNESCO, 2000; UNESCO/UNEVOC, 1998),
andthid = dzy RSNR Gl yYRAY3I aidzRSyidaQ 2hy Attt AyF2NNXY SRdOF GA2Y
common vision oéchieving industrialised nations status by 2020 (MPET, 1998); and 4). We strongly believe that recognising
the relationship betweg Of I aaNR2Y &aOASYyOS IyR GKS a0ASy0S AYOSRRSR A\
one of the key ways to industrially revolutionalise this important EA sector. Thus, we see it as imperative that EA school
leavers see the linksetween dassroom science and the real world embodied in the case of JuaH¢alce, this becomes

2yS 2F (GKS AYLRNIFYy(d LINBOddZNE2NER (26l NRa (G(KS S@g2ftdzirazy 27

OURON-GOINARESEARCPROGRAM

The interestm WOK stems, in part, from our (UBC team) (see ourcVsvyL 0 2y 32Ay 3 $2N] 2y aiddzR
I ONRP&& fSINYyAy3I 02y GSEG&aT 6KAOK A& NB JSutiral haskgrougdipGysiha i A y :
how they make sense of clasem and outof-school experiences in Canada and Japan. For example, we found clear
cultural differences in the way Japanese students verify their views with references to peer groups in specific ways the
Canadian students do not (Hisasaka, Anderson, Nashors , I 3A X Hnnp0O® a2NB2@SNE 5N¥P !
memory demonstrates the critical influences of secidtural identities on perception (Anderson, 2003). In addition, Dr.
blFladK2yQa o6Hnnod 62N)] 2y GKS yI (i dendents2uFe in thelteachiBghaBdilearinifglofi Y S
physics concepts revealed that the analogies were largely anthropomorphic and environngetitat is, culturally
constructed (Nashon, 1003, 2004). A similar study, conducted in Nigeria, West Africa by Laagjok&98(7), revealed how

biology instruction, which employed the use of environmental and anthropomorphic analogies, led to a reduction in the
ISYRSNJ I3dzAt F Ay LISNF2NXIyOSd LY RRAGAZ2YS S5NX blepikidegfQa 2y
HIV/AIDS, shows that most students understand HIV/AIDS in anthropomorphic and environmental terms. These revelations
coupled with an increasing presence of African students in our undergraduate and graduate programs at UBC, motivate us
to seek SHRC funding to develop a strong research program that would enrich our understanding of how other cultures
YI1S aSyasS 2F (KS ¢62NIR® a2NB2@3SNE (KS&S dzyRSNRGFYRAyYy3a&
prepares elementary teachems matters of diversity in Canadian classrooms.

SGNIFICANCE OF T$IEIDY

This study is significant for teachers, students, teacher educators and the future economic and industrial development of
East Africa. Hence, we see this study as assisting aui SYLJi (G2 dzy RSNAGFYR 9! &ddzRSyidaQ
classroomd dzOK |a O2y OSLJidzr £ YIFIYyAFSadlidAazya Ay (GKS wdzZ YIfA®
new and enhanced theoretical understandings that will assist foredaication to better connect with EA industry and

assist in the evolution of EA economic development. The study will provide new insights int&@Hén cultural contexts

beyond Western perspectives. Importantly, this research will assist teachersidgebthe divide that exists between
classroom knowledge and local settings that have the strong potential to assist the learners to develop diverse more useful,
13
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and relevant WOK. The hermeneutic perspective embodied in the methodology will also prowvideheeretical
understandings about how and under what conditions EA students change and develop theiT M&Kill instrumentally
inform educators and policy makers in EA to the service of the 2020 vision of attaining the status of industrialised nations

THEORETICAL POSITION

We come to this study with the following ontological and epistemological underpinnings: First, learning occurs holistically
and not in isolated contexts (Ausubel, 1963) and a dynamic process developed through experiences ttatpaetad in

0KS tA3IKG 2F GKS € SIENYSNBEQ LINA2NI {y2¢f SRIS O05NAIGSNE [ SI O
1998); Nashon & Anderson, 2004), attitudes, and personal background (Guerts, 2002; King, Chipmaida&z€ny2194;

[ 9SS 3 2Sy3aASNE mppmod {SO2y Rz ¢S G 1S GKS @AS¢g GKIFG €SI
GKAOK (KS& tSIFNYy o09Y06Seéesls mMohycI mMpyTT | 2RA2YI MbDphPy O d
perceptions, intepretations of experience, and ultimately the conceptions of their reality (Hodson, 19868jth, the
sociccultural identity of the individual and the group to which he/she belongs determines the cultural tools (WOK) that
he/she uses to make sense of terld (Anderson, 2003; Bell, Lederman & Af&halik, 2000, Nashon, 2003, 2004).

I O0O2NRAY3 G2 YAy3a Si td ompdnvI GKNRIzZAK a20AFftAaldiAzy L
affirm the values, traditions and attitudes 6fKS o0 NBIF RSN) E2 DA R & Sol@Emd SBS G KI G2
develop instantaneously, but rather, catalytic events that connect classroom science to the real world (similar to learning

' dzi KSYGAO A0ASYOS LRNINDESRYAYICEAOEKRYAY QA f amebpy & OF B WNNE & |
affect WOK over a period of time (Anderson et al., 2000). Sixth, we consider WOK as embellishing values and assumptions
inherent in the development and interpretation of scientific knowled@ell, Lederman & AbHIKhalik, 2000; Kilbourn,

1998; Lederman, 1992; Lederman & Niess, 1997; ValerieENKalick, & Lederman, 2000). Seventh, we also believe that
although there are diverse WOK as implied by Bingle and Gaskell (1994), some d@kheaWV propagate misconceptions.

Lastly, we acknowledge the unique ways in which science differs from other ways of understanding and interpreting nature.
This in essence, forms the background on which we have framed the proposed study seeking to tevédfifaamong

East African students.

METHODOLOGY

The study will employ an interpretive case study approach (Erickson, 1986; Gallagher & Tobin, 1991; Merriam, 1998; Stake,
1995; Yin, 2003). This methodology is appropriate for this type of investigatiom Ejrtbe methodology is congruous with

2dzNJ SLIA&GSY2t23A0KHt @ASsa 2F fSENYAYy3a FyR 2hY 6&SS 2dzNJ &
2F fSENYSNBRQ OASéa | yR A y-tukuval iodds.;daydRBStReErémbcly dudsiiods oRtiis silidy S A NJ |
require a hermeneutic series of data gathering, analysis, and interpretation, each informing and shaping the next.

The case studies of students from selected schools will be representative of the main categories publichbigls &

Kenya. Our approach will be one where we qualitatively examine and describe the WOK of students emergent from their
experience with an integrated classroemdzl Y| t A & O0OASYy OS Odz2NNA Odzf dzyd . | A4St AyS
captured inthepre a3 SaaYSyid 2F adGdzRSydaQ 2hy dzaaAy3a + aALISOALFftEe& RS
any experiential interventions embodied within the classredua Kali science curriculum. Their WOK will be described in

detail in a series of dustudies where both the selected individual participant students and the groups (see specific
procedure, page 15) to which they belong will constitute the units of analysis.
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(HOICE OECHOOLS ANPARTICIPANTS

This will involve six high schools repretieg the three main categories of public high school : two National, two Provincial

and two District high schoo%l girls & 1 boys schools per category) will be selected to participate in the study. The study
will involve Form 3 (grade 11) science stutdesince Form 3 is the high school class (grade) when students select subjects

to study for the Kenya Certificate of Secondary Education (KCSE) examinations taken at the end of Form 4 (grade 12).
Therefore, better understanding of contextualized sciencd| motivate them to study it in Form 4 (last class in high
school). Decisions about which students proceed to University/College in Kenya or end up in the Jua Kali centres are based
2y GKSANI LISNF2NXIFYOS Ay Y/ {9 SEEnteofaclagsPotadkalizsSencdzausiculiii{ S 9 !
G2 StdzOARIFIGS GKSANI 2hYod ¢2 3JFAY 'y dzyRSNARGEFYRAY3 2F (KS
that are representative of the Kenyan school cultugddational (NS), Provinci@éPS) and District (DS) schools. Most NS and

PS schools are boarding while most DS are day (not boarding). This representgtsigs that have the possibility of
exhibiting their own unique WOK. Many (90%) of the school leavers from District and @@\ &tional and Provincial

schools do not go to postecondary education (UNESCO/UNEVOC, 1998). Most of these students seek employment in the
Jua Kali sector. For this reason, Form 3 students are our prime target group for investigation about their V8O#&s sinc
already stated, it is at this level that the students select the subjects to take for the national examination at theFemoh of

4. Exposure to a classroedna Kali integrated science curriculum in Form 3 is important in this study becauseliowilis:

0KS 2L NIdzyAde G2 LINRPINBaargSte Y2yAild2N GKS adGdzRRSyiaqQ
teachers selected to participate in the study will be those willing to prepare and implement the science curriculum in a way
that integrates classroorjua Kali experiences. The integrated curriculum experiences will eveboped by the
CEACSWOK team and the participating teachers. This is aimed at sensitising the teachers to the power of using local
contexts in teaching and promotiaof fruitful learning (Anderson et al., 2000)

(GENERAPROCEDURES

Form 3 science students from selected schools in Kenya will complete a specially developed questionnaire informed by Nott
FYR 2StftAy3aG2yQa o6mpdod bl (i dzNBhisgyBup pf@tudenfsCald theiylacal Ndamexs yhis> |y
will be complemented by onen-one interviews (Anderson, 1990; Fontana & Frey, 1998) to generate descriptions of their
baseline WOK and worldviews of science. Subsequently, this will inform the cdimposf groups in which key
perspectives will be represented for the purpose of group engagement and discussion during and following classroom and
Jua Kalrelated learning activities and tasks. Additional data will come from reflective journals to beamaih by the

students throughout the one year of experiencing an integrated classrdwenKali science curriculum, faceface semi

structured interviews with the students and teachers, examination of instructional materials, student workbooks, and
inforyr f RAaOdzaaArzya o6AGK GKS 62NJSNB & GKS wdzZt YFEA OSy
transforming WOK 6 months later following the implementation of a science curriculum that utilizes Jueldtedi

% Kenya operates anvyar primary, 4year secondary and minimurayéar university education system. Public secondary schools are stratified by their
studentcatchment areas into National, Provincial, and District. Student selection to secondary schools is based on perform#meyanGbrtificate of
Primary Education (KCPE) exams taken at the end of primary education. National schools select studaitteefjimms of the country on a quota basis.
These are top KCPE students who will likely go to university. Provincial and District schools respectively select thg Sardethe provinces and
districts where they are located. Most students are sdl¢atthese schools based on their performance in KCPE éxhes$, above average and average
performers join national, provincial, and district schools respectively.
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experiences as catalystsNG 4 OA Sy OS (y26f SRIS 02y aldNHzOGA2yd a2NB2@SNE i
way part of the experience of developing WOK.

SPECIFIPROCEDURES

CNRY SIOK 2F GKS &aAE 4SSt SOGSR a0Kz2 2t @ah catégbr]) Kne Bokni I scignge O f dzR
class of about 40 students will be selected to participate in the study. Two groups will be identified from each class for th
purpose of tracking and idepth study to provide more detailed investigation and will constitthe studentlevel of

analysis (Sn = 48; 8 students x 6 case classes). This will be subsequent to completing a specially developed baseline
j dzSaGA2yYyFANBY lylteaira 2F oKAOK gAff LINRPOARS -Juy/Bhr IKG A
integrated science curriculum involving visits to local Jua Kali centres. The Venn di&igan)(below illustrates
CEACSWOK research activities.

KC —
p 1 P Y A) The big circle represents the analysis of data from all the six schools to make claims
/ NS [ ) ‘ emergent from d@ta about the Kenyan context (KC). The three small circles represent
( s ‘,‘ /| the analysis of each sediudy (school type) to generate claims about WOK specific to
N 3 ’ each. The intersections represent comparative analyses that seek to discern emergent
, Ds - patterns about VIOK specific to the sutudies being compared.
A

E 1A | B) LYGUSNBSOGAZ2YE MZ HZ o FYyR n NBLNBaSyid 02y
'a- L. Analyses emergent from the activities of the collaborative in NS and PS; PS and DS; and NS and

DS.

The investigation will be undertakeover the course of a thre@ S| NJ LISNA2R® Ly 2NRSNJ (2 LINE:
developing WOK, each student will maintain an ongoing reflective journal on any science concepts they might learn in
subsequent units and how these relate to the real ldarf Jua Kali. Our local collaborator, Dr. Embeywa in conjunction with

the classroom teachers, will on a regular basis collect student journals as a way of monitoring and tracking the progress as
well as assisting teachers to naturalistically incorporaféective journaling as part of their normal classroom practice. This

is consistent with our theoretical position of némstantaneous but gradual knowledge construction and development of
2hyYo 9YSNHESYG LI GGSNYya Ay LlbugdibkmOntHyltefedosf@ending With BrA EnfbeywaS RA
and the collaborating teachers. The nature of the proposed study is that post Form 3 interviews and surveys will be
administered émonths into Form 4, a time when the students start preparing for natiomahes at the end of that year.

The purpose of post Form 3 assessment of WOK is to find out how the clasduaoKali integrated science curriculum
enriched their way of seeing the world. The research process will be iterative so that revelations froedipgesub

study(ies) (by school type) will inform subsequent-stidies as illustrated by Fig. 2 below.

2006 2007 2008 2009 Post  PosForm 3

Assessment &
Interpretation of WOK

N B ~ N
N \\\ » .
N\
16 N A N
A ——ll \
~ S \
o SO ~o \
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PSA.G

PSy

DS

DSy

Fig. 2: Hermeneutic Representation

----- Hermeneutic
A-G = Procedures &G below

H = Procedure H below

Participants in the subsegat substudies will be treated iteratively and similarly. Data collection in each case class will be
as follows:

The substudies willbe sequential, initially considering NS in 2006, PS and falfpan the NS in 2007, and DS and follow

A9t AOAG it &GdRSYyiaQ

ol

a

tAYS

2hY dzaAy3 | &ALISOAL @

(B) In-class intervention designed to cue students about WOK andaarand goals as researchers and their role as

participants;

(C) Preintervention (precurriculum experiences) oren-one interviews with case study students to further probe

their WOK and more deeply elucidate and describe their baseline WOK;

(D) Whole class cuicular experiences including visits to a Jua Kali centre and engagement in tasks specially designed
to evoke and engage their individual and corporate WOK;

(E) In-curricular experience case data collectigrResearcher field notes, recordings ofsitu conve&sations, and

observation of the identified 8 casstudents per class (selected on the basis of Hame WOK, informed analysis

of in-curricular experience data, and teacher recommendations).

(F) Student participation in classrootmased postlua Kali visit diwities naturalistically integrated with the scheol
based curriculum; Student journaling of reflections of their experiences at the Jua Kali centres and following

classroorbased activities;

(G) PostJua Kali facéo-face semistructured interviews with 8 sed (i dzZRSy (i a

LISNJ Of I aa (2

LINE

and maintenance of reflection journals in which they record and reflect on how science concepts experienced in
the intervening period between (D) and (&h)d other outof-school experiences related to thé@arning episodes.

H 9t AOAGEGAZY

Iy R

AYGSNILINBGEFOGAZ2Y 27
interview 6 months since experiencing 12 months of an integrated classduaniKali science curriculum.

LI NGAOALI yiaQ

2

hy

up on PS in 2008 followed by a visit to UBC by Dr. Embeywa for a conference to review the progress of the study. The DS
follow-up will be in 2009.
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ANTICIPATED ANCDMMUNICATION AdBUTCOMES

Anticipated outcomes¢ KSa S Ay Of dzZRSY M0 {(dzRSyiaQ oSGUSNI NBIfAalFGAZ2Y
contexts; 2) Jua Kali production activities will be manifestations of classroom science andiffzgiosathat science is

0SGGSNI dzyRSNARG22R FyR FLIINBOAIGSR Ay O2yGSEGAT o0 9lad !
and 4) New insights intothenenSa G SNJ Odzf G dzZNBaQ g+ &a& 2F dzy RS NErspecyivesh y 3 | Yy F

Communication of outcomegresentations at, for example, the International Council of Associations for Science Education
(ICASE), National Association for Research in Science Teaching (NARST), and the Canadian Society for the Siody of Educa
(CSSE) annual conferences, and Kenya Science Congress; conducting seminars, workshops at local universities, curriculum
development centre and the Kenya National Examinations Council; Publishing in scholarly journals such as International
Journal of 8ience Education, Journal of Research in Science Teaching and African Symposia.
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