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Abstract

In my Honours degree, | researched on learners’ understanding of meiosis after | had taught
them the topic. The study was done on three schools. The results of the study revealed that
the majority of learners from my school were unable to identify and explain some concepts in
meiosis. The failure of the learners to understand the topic prompted me to reflect on my
content knowledge of meiosis and its teaching. To investigate my own content knowledge in
this self-study, | used concept maps and CoRes. Concept maps were seeking to develop my
content knowledge and CoRes were seeking to develop both content knowledge and
pedagogy of teaching meiosis. The aim of the self-study was therefore to improve my content
knowledge and pedagogical content knowledge (PCK) of meiosis through the use of concept
maps and CoRes as planning tools. The development of content knowledge and pedagogy
was done with the help of collaborative friends.

Of the two planning tools | used (concept maps and CoRes), three concept maps and three
CoRes were constructed. Each of the concept maps was analysed using number of concepts
identified and the number of propositions. Both qualitative and quantitative methods were
used to analyse the concept maps. The number of both concepts and propositions gave an
indication of the development of content knowledge from one concept map to the other.
CoRes were analysed qualitatively using a framework. The framework used focused on
curricular saliency, student prior knowledge, what makes the topic difficult or easy, teaching
strategies and representations. From these aspects of the framework, the teachers’ content
knowledge and pedagogy was identified to see whether there was development from one
CoRe to the other.

The study revealed that both concept maps and CoRes when used as planning tools can
develop the teachers’ content knowledge and pedagogy on meiosis. Concept maps helps to
indentify content gaps and misconceptions. CoRes helped me in the identification of the big
ideas for the teaching of meiosis, the content which learners need to know and the
identification of teaching strategies which can help the topic to be understood better.

Recommendations from the study were that teachers should read about what they teach to
improve content knowledge. Teachers should team up to produce teaching tools like CoRes.



Key Words: Content Knowledge, Pedagogical Content Knowledge (PCK), Content
Representation (CoRe) and Concept map



Acknowledgements

I would like to gratefully acknowledge my supervisor Eunice Nyamupangedengu who
provided her support without hesitation, giving constructive comments and suggestions all of
which provided a strong backing for this Masters Research work. | would like to further
thank her for her time and the intellectual energy she gave to this report. You stood by my
side in the long journey of researching and writing of this academic report.

Secondly, I also heartfelt thank my critical friend Shawn Lawrence who scarified his time to
make this project a success.

Thirdly, I would also like to thank the Principal of Thuto-Lehakwe Secondary School
who provided with moral support and for his unwavering patience and tolerance for

the whole period of study.

Finally, I am forever indebted to my wife Kiliana and our children for their understanding
and patience with me throughout the study. I salute you for your tolerance.



Table of contents

D =Tod - = U o] o OSSR ii
N 01 =T USSR iii
ACKNOWIBAGEMENTS ...ttt e e Y
TabIE OF CONTENTS. ...t e e v
LISt OF tADIES ... viii
LISE OF FIQUIES...ceeeee e ettt IX
CHAPTER ONE.......ooi et e e e a e e e e e eeenees 1
100 10 Tox 1 o o SR 1
I 1 0 T [ AT o PSSR 1
1.2 CONEEXE OF STUAY. ....ccuveeieie ettt 2
1.3 ReSearch problem..........coiiii 3
1.4 Aim of study and Research qUESTIONS............coovririiiniiciiecie e 3
1.5 SEIF-STUAY. ... 3
1.6 Theoretical frameWOIK .........ccooiiiiiiiieii e 6
1.7 Outline Of reSEArCN rEPOI.........cve i e 6

(O 1 e I S YA G PSP 8

LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.1 INEFOAUCTION ...ttt e st 8
2.2 CORES. ..ottt 8
2.3 CONCEPL MEAPS ..vcveeirieitie ittt ettt ettt b e sr e sr e sn et e e en 11
2.4 Teaching and 1earning 0f MEIOSIS ......ccccoviriieririeie e 14
2.5 Pedagogical Content KNOWIEAQE ........cceveriiiiiiiiiece s 14

2.5.1 Other researcher’s perspectives 0N PCK ... 15
2.5.2 Domains of teacher KNOWIEAQE ..........cooviriiiiiiiice 20
2.5.3 Manifestations of teacher KNnOwledge ...........cccovviiiiiiiiiic e, 22



2.6 TOPIC SPECITIC PCK ...ttt e 24
2 (o] o] 01 (o o SR 27
CHAPTER THREE ..ottt 28

REASERCH DESIGN AND METHODOLOGY

B L INEFOAUCTION ..ttt er e 28
3.2 RESEAICH ABSIGN ..t 28
3.3 PANTICIPANTS ...ttt bbb e 29
3.4 RefleCtiVe JOUINAL .........ooviiiiiec s 30
3.5 Data COHMBCTION ....ecviiieiie e 31
3.5.1 Data collection INSTIUMENES ........ccoviieiiiie e e 31
3.5.2 Data collection through concept Maps .........ccoovvieiiniieieeece e 31
3.5.3 Data collection through CORES .........cccvieiiiiieiie s 32
3.6 DA ANAIYSIS .....viiieiiiieiie et 34
3.6.1 Analysis OF CONCEPL MAPS .....veeveiiiieiiiiie ettt 34
3.6.2 How | analysed my first CONCEPL MAP ....cceiverviriieiiiiiie e 35
3.6.3 Data analysis OF CORES .......c.coiiiiiiieiirieie e 36
3.7 ETNICAI ISSUBS ... e e 36
BB VAlIUILY ...vcveeieee e et 36
3.9 CONCIUSION ..t bbbt 37
CHAPTER FOUR ..ot ettt et st 38
PRESENTATION OF FINDINGS AND DISCUSSION .....ccccooiiiiniieieiiieeee, 38
4.1 INEOTUCTION .ottt bbb e e sr e se e 38
Section A
4.2 Analysis of and presentation of findings from concept maps ..........ccccocevvreennnn. 38
4.2.1 CONCEPLMAP L.ttt 39
4.2.2 Discussion of concept map 1 With team .........cccooviiiiniiiciince e, 40

Vi



4.2.3 Reflection from the diSCUSSION ....oovvvveeeeeeeee e 40

4.2.4 CONCEPLMAP 2 ..ottt ettt sr et enneenes 42
4.2.5 Discussion of concept map 2 with the team ... viriiiniicience e 43
4.2.6 Reflection from the diSCUSSION ........coiiiieiiiiiie e 44
4.2.7 CONCEPLMAP 3 ..ottt r e sr e enneenes 45
4.2.8 Discussion of concept map 3 With team .........cccooviviiniiiinnce e, 45
4.2.9 Reflection from the diSCUSSIONS .......cccceririiiriiiieie e 46
4.2.10 Final discussion 0N CONCEPL MAPS......veververeerieriirierieseeree e e eenes 46
4.3 Quantitative data for the three cONCEPt MAPS .....ocveveriieiiriiece e, 47
4.4 Concepts as a measure of content KNOWIEAQE ..........coevvveieniinecnice e 48
4.5 COMTECINESS ...ettieieieetie sttt ettt sttt ettt et e b e e be e s b e sae e e st eesaaeenbeannensree s 50
4.6 Relationships as a measure of content kKnowledge ...........cccooovvviiviniiiiiicnnens 51
4.7 ConClusSioN 0N CONCEPE MAPS ....o.veverririieiie ittt 51
Section B
4.8 The analysis 0F CORES .......ccoiiiiiiiie e 52
4.8.1 Construction 0F CORE L......ccoiiiiiiiieiiiccie et 53
4.8.2 Discussion of CoRe 1 (big ideas) With team..........ccovevvniiinniin i 58
4.8.3 Reflection from discussion on big Ideas ..........ccoceevrrereiine s 58
4.8.4 ANAlYSIS OT CORE L ..o e 59
4.8.5 Discussion 0f CORE 2 With tEAM .........ooveiiiiiiiie i 67
4.8.6 Reflection from the diSCUSSION .......cooiiiiiiiiieiece e 68
4.8.7 Construction 0f CORE 3 ......ciiiiiiiiiecir e 69
4.8.8 Discussion 0f CORe 3 WIth tEaM .......c.ccveiriiiiiii i 75
4.8.9 Reflection and discussion 0N CORE 3 .........cocovviiiviiiiie e 77
IO I 0] o] 11 (o] o OSSR 78



CHAPTER FIVE ..o 80

REFLECTIONS, IMPLICATIONS AND RECOMMENDATIONS

5.1 INEFOAUCTION ..ttt ettt bttt 80
5.2 Concept Maps and PCK .......coiiiiiiiieiieeie et 80
5.2.1 THE CONLENT JAPS -.vveuvereeieirie ettt se ettt ettt sr et 80
5.2.2 Insights from the construction of CONCEPt MAPS ......covvvveivrereriiieieieeiias 80
5.2.3 Concept maps and learning — implications.............ccccoovevnviieninie s 81
5.3 C0RES ANU PCK ...t s 83
5.3.1 Identification 0f Dig Ideas..........ccvvieiiiiii i e 83
5.3.2 The first four prompts iN @ CORE .....ccooviiiiiiiiiiee s 84
5.3.3 The last four prompts of My CORES ........cccovriiiiiiiieirece e 85
5.3.4 Insights from the use 0F CORES ........cocoiiiiiiiiie e 86
5.4 Self-study as a Methodology.........ccovriiiiiiierie e 86
5.5 Reflections 0N CONCEPE MAPS ......oevveiiieieirieciiieee e 87
5.6 RefleCtions 0N CORES .......c.oiuiiiiiiiee s 87
5.7 RECOMMENUALIONS ......eiviitiiiietieie ettt sttt sb e sr b 88
RETEIEINCES ...t bt e ettt sn e 90
APPENDIX A: Samples of commented CONCEPt MAPS ......ocvvrververvireeieieeie e 98
APPENDIX B: CORES......otiiiiiiitie sttt ettt n e s 101
APPENDIX C: Study consent dOCUMENTS ........cccuererierireniniesiinesiie e 110
GDE Research Approval Ietter ...........ccoceeiiiiiiciiie e 110
Ethics clearance (University of Witwatersrand) ...........c.ccccevennee. 112
List of Figures
Fig 1: MOGEl TOr PCK ... e e 19
Fig 2: Amalgamation of two models 0f PCK ... 25



Fig 3: Part of concept map showing concepts and propositions ...........c.ccoceevvreenene. 34

Fig 4: CONCEPE MAP L ..ot e 39
Fig 5: CONCEPL MAP 2 ..ottt ettt bt s 42
Fig 6: CONCEPL MAP 3 ..ttt ettt 44
List of Tables

Table 1: CORE tEMPIALE ......oviie i e 9

Table 2: Components of pedagogical content knowledge from different from

CONCEPLUANZALIONS ... 18
Table 3: CoRe components adapted from Mavhunga and Rollnick (2013) ............. 33
Table 4: CONCEPL MAP SCOTES ...veiveeieerieetiesieesteeseeseeseesteeseesreesseeseeseesseessesseesseeseesens 48
Table 5: Some correct concepts from concept maps 1, 2 and 3........cccocevevvrvnennne. 49
Table 6: Results showing comparison of links forming propositions ...................... 50
Table 7: Overview of the five components and their explanations .............cc..cc....... 53
TabIe 8: CORE L ... e 55
TabIE 91 CORE 2 ..o e 62
Table 10: CORE 3 ...ttt en e e 69



