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Introduction

“To teach I would build a trap such as that, to
escape, my students must learn”

(Robert M. Chute, 1971).

* In my doctoral study with the topic:

“Criteria and strategies for the optimising of contact time in achieving
the learning outcomes in the geography training of student teachers”

e I really experienced the value of actively involve geography student teachers in the learning
process.

* After I have finished my doctoral study and publishing a few articles on various topics, our then
dean (Prof. Petra Engelbrecht), suggested that I must focus on self-directed learning (SDL).
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- It is necessary to point out that teachers play a pivotal role in providing a learning

environment conducive to the development of responsible and self-directed
behaviors in students and learners (Golightly & Guglielmino, 2013).

* Against this background my research interest became more focused on the development of

geography student teachers’ SDL skills uwing problem-based
learning.

In my discussion I’ll refer to the following:

v Self-directed learning

v Problem-based learning

v The influence of PBL on students’ SDL

v' Providing an example of how to implement PBL in B.Ed. Geography
modules

v Future research

l.rl‘J NwWU"



Self-directed learning

* The most common definition - Knowles (1975), who defines self-
directed learning as:

“a process in which individuals take the initiative, with or
without the help of others, to diagnose their learning needs,
formulate learning goals, identify human and material
resources for learning, choose and implement appropriate
learning strategies, and evaluate learning outcomes.”

* A student can become a self-directed learner without explicit instruction and development of these

traits, but it is MoOre likely to occur when lecturers/ teachers
foster SDL in educational settings (evet.ones. 2005).
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» To promote SDL is to create learning environments and spaces in
which it can be dCVGlOped (Levett-Jones, 2005).

- Using active learning strategies allows the practice of SDL by
combining subject content with the application thereof in learning activities (erancom,
2010).

e In the literature it is stated that PBL, as a teaching and learning strategy, has all the

attributes to assist in fostering students’ SDL skills (Golightly & Guglielmino, 2015; Bao et al., 2010; De
Simone, 2014; Pepper, 2009; Spronken-Smith, 2005)
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Students have different levels of SDL readiness

« Kwan (2003) pointed out that readiness for SDL exists along a
continuum and 1s, to some extent, present in all individuals.

* The instruments most widely used in educational research to measure
SDL readiness, are:

» Guglielmino’s (1978) - Self-Directed Learning Readiness Scale.

»Fisher et al., (2001) - Self-directed learning readiness scale for
Nursing Education.

» Williamson’s (2007) - The self-rating scale of SDL.
»Cheng’s (2010) - Self-directed learning instrument.
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Problem-based learning

* It 1s defined by its founders as:

“the learning that results from the process of
working toward the understanding or resolution of a
problem.”

(Barrows & Tamblyn, 1980:18).

- PBL has had little Impact on teacher education and school

education and relatively little research has been published on PBL in teacher education settings
(Hmelo-Silver, 2004; Kwan, 2008).

* However, this has changed over the last decade!
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Why PBL?

“We only think when we
are confronted by a
problem”

(John Dewey)
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PBL and 215t century skills

Problem Solving

* PBL can foster and develop the abovementioned 215t century sKills ¢usin, Harun &
Shukor, 2019: 20; Kek & Huijser, 2017: 31), aS learning is structured in real-world

CONLEXLS (Kelley, Fowlin, Tawfik & Anderson, 2019)
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As a geographer | believe we urgently need more good
problem-solvers in our world!!

S i

B Chris Jordan'Foundation tor Deep Ecology, =




Active learning and PBL

* Teaching and learning strategies with roots in CONSEructiviSm (scheer, Noweski
& Meinel, 2012: 8)

PROBLEM.-BASED
LEARMNING

ALCTIVE LEARNING




Main features of PBL.:

- Areal world ill-structured problem stimulates learning
* Student-centred learning

» Learning is done in Small student groups (4-6 students)

* Facilitators guide the students rather than teach

» New knowledge is obtained through Self-directed learning.

@J NWU"



PBL process enmia & vousy

* Present the students with a real world ill-structured problem:;
* Students learn collaboratively (4 to 5 group members);

* Students discuss the problem with their fellow students - proposing
possible explanations or solutions during tutorial meetings.

* Discussions lead students to formulate learning issues for further
SDL.

* Students spend time researching, selecting and studying
literature;

« After this period of self-study, students share and critically

evaluate their findings, elaborate on knowledge acquired and
have opportunity to correct misconceptions.

* Provide solutions to the stated real-world problem
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Role of the lecturer in PBL environments

The self-directed approach of PBL suggests changes on the part of the lecturer. The role of the
lecturer is to:

» Act as the facilitator and guide of students’ self-directed learning and
collaboration with group members (van der Vieuten & Schuwirth, 2019: 903).

e stimulate the discussion,
» provide students with relevant content information if needed,

* be responsible for continuously giving formative feedback to the PBL
groups (Kohetal., 2019).

* evaluate the progress o eta 2019
» engage actively in didactic conversations with the learners,
» provide appropriate scaffolds (Schmidt et al., 2009).

* create problem scenarios and design various types of problems for
PBL activities (Jonassen 2011: 96).
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Role of the student in PBL

Students also fulfil new roles, such as:

functioning as members of a team;
formulating learning issues;

learning collaboratively by sharing their newly acquired
knowledge;

contributing to the discussions during the tutorials;
researching the formulated learning issues;

sharing information with each other;

listening to each other's contribution and asking open questions;

apﬁ)l.ying their knowledge to solve the problem by presenting
multiple solutions; and

assessing their own as well as the group members’ contributions
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Independent learning in PBL




PBL MODELS/ FORMATS

* Pure PBL - when the entire curriculum content is delivered and
learnt through real-world problems (McMaster University — Canada).

° HYb rid PBL - the facilitator can provide students with the

necessary guidance and support during the PBL process through direct
instruction such as mini-lectures and demonstrations.

¢ Integrated PBL -pPBLis integrated in the traditional
curriculum (in modules) for a few hours or weeks
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Scaffolds in PBL activities




Hard scaffolds in PBL activities

* The training video of PBL - uploaded to the university’s LMS (Efundi)
e The short workshop on PBL presented by the geography lecturer

* The use of the reflective hints template during the PBL process

 The use of assessment rubrics on how the PBL report will be assessed

e The provision of pre-reading materials on PBL as a teaching and learning
strategy

* Written guidelines on the role of the facilitator, group leader and group members
in the completion of the PBL activities

* Prescribed articles and textbooks in solving the stated geography real-life ill-
structured problems

* Groups consulting their own resources (articles, textbooks, videos, internet
resources, etc.)

« The completion of the self- and peer-assessment rubric regarding group
members participation in solving the stated geography problem
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Soft scaffolds in PBL activities

* The facilitator provides support and guidance at the appropriate time and level
in PBL tutorial sessions

» The facilitator’s responses to group members’ etfforts when a group
member indicates a specific need

* Group members receive sSupport and help from fellow group members
during the PBL process

» The facilitator provides hints and cues to the different groups
* Guided questions by the facilitator to groups during the PBL process

* Group presentations of the possible solutions to the stated geography problem
at the end of the PBL activity

* Class discussions generated by questions raised after the group presentations
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Why PBL?

Lectures




Assessment in PBL

A repertoire of appropriate assessment of, for and as learning tasks and methods are

essential 1in assessing students’ deep learning of knowledge and skills (Lu et al., 2014
299).

\/Assessment Of learning = referred to as “summative assessment” and

involves reporting on learning at the end of the PBL activity. (Lecturer assesses the groups’ PBL
reports)

\/Assessment f or learning = referred to as “formative assessment” in the form

of continuous feedback on a regular basis during the learning process 1s essential (amanese &
Hinman, 2019: 392). The lecturer giving feedback to the groups in order to improve their PBL report)

v Assessment as learning reinforces and extends the role of assessment for

learning as group members are involved in assessing their own and their fellow group
members’ contributions and progress in the PBL activity siarovaetal, 2017: 40).

@J NWU"




Takbla 7.1 Assessment rubric for the PEL report

Criteria Marks | Excall=mt Gooad Efieisnk Imeificiamt

Demarcation of — Tha damarcaticn Tha demarcation Tha darmancation of Tha damarcaticon

the prabl=m of tha problsm has ofthe probkam ha= tha problam showes of tha problam i=
baan dons wary wall b==zn satisfactory. gaps and naeads pocr and vagua, and
and iz completa. (4} 20 further atterntion. (2] Fia;a-d:a-tc- ba redona.

Foovrmm wi =k ooy & Tha le=mrning Tha laarming Tha laarning Tha karning

of the learming abjectives ara objesctives obpEctives ara objactives ars

olbjectives sl dafiresd ara defined incomplets and not pocrky defiresd and
and formulatead satisfactorihy. [S5—5) wall definad. {(3—1) incomplata. Tha
oo platady. (T—B) kmarming obijactives

n=sd to ba
reformulatad. (1—2)

Thee =cops amd 20 | An exceptional by A sstisfactorily Tha description of Thara is a pooriy

guealiky of the wesll— desnas lopasd derwalop=sd thsa haalth problams s lopasd

prowisicmnal dazcription has dezcription has in low-— irrcocms description of tha

ressarch baan givean of b===n g ian of arsas 2hould b= h=ahh probkams in
tha haahh izss s thea h=ahbth Esuss Furthar dewslopssd, kow—incoime araas,
that ara found in that are found in sinca thara ara which laads to a
lows—inocormsa arsas. lose—income araas, oaps in tha pocr undsrstanding
h shows a good which showes o undasrstanding of of tha problam. |
undarstanding good understanding | the problam. G110 n=sde o ba redona.
of tha problam. of the probkm. [(1—5)
[ 16—20) (11—15)

Thee mz-a of & Tha uss of recant Thea usmes of FRaocomt resourses Mot amcugh

recsnt lits raturs acjartdfic rescurcas regourcas and data and data bhaws not rescurncas and

resourcas and and data i=s is good. (5G] baan usad and naad recant data hava

data sxcallant. (F =) Ffurthar attartion. be=n uzad, and it
[(=—41) nas=d= to ba redona.
(1—=0

Idertification amd | __ A2 | Somplsts and Complets armd Oinky =oms Wary poorhy

e o meendatiomn sxcaptiiomnally weall-formulated solutions and Formulated

of poaszible weall- formulated solutions to ard recommandations solutiona and

aalutions to thea aalutions to and recammandaticns ars applicabla to tha recommandaticns

problem racomrmandaticns for thae probklam ara problsm. (45) are prowvided. (1)
Ffizr thae problam ars prowidsd. [7—3)
provided. (10—12)

W ritiineg =killl= 4 Tha report i= Ths raport = Fartz of the raport Tha mport doas
impartial and impartial sand di mot testify to nok bestify to
werittar in & highly profes=ionally im partiality and impartiality and
profassional styla, writtan. (3) professicnalism. profassionalism.
=4 Spalling mistakas Thara ara too many

ars comrmaon. (2] sp=lling mistakess.,
Tha aport masds o
ba rewrittan. (1]

Reaferancing L Refarancing im Raefamncing in Sama of tha Mo refarancs has
tha discus=ion tha discussion is rEcSa0 LIMNCeESes: WsSra be==n mads to
i profezsicnal, quotsd weall. niot refaranced or rasou nces.
=ffactive and Resourcas ar quoted corrscty. Resources have
cormectly quoted. quotsd corracthy in Mot all tha not baan quaoted
The biblicg raphy the bibliography. (3} | rescurcs=s havea corracthy.
i= completa and bean provided imthse | Tha resourcaes wears
s rrect. |:-1—:| blbll-c:-,gmph:.r. |:E:| not pl’ﬂ-‘-"ll:le-d in thea

bibliography. (1)

Total /sl
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assessment

for 21°' Century Learning

PG Warnich
editor

C Bosch

A Golightly

contributing
editors

T ANTRODUCT IOM

Traditicnal, teacher-centred instmactional approaches oo often limit offering soo-
denrs the opportumity o work togerher and acquirve rhe 21st cemmury skills of
communication, collaborarion, creatvity, problem-solving and critical thinking
{Dede, 20000 52; Koh, Dolanoy, Bene ec al, 20019 18). Interescngly, Saave-
dra and Opfer {2002: 9 argue that stodencs do nor develop these 21sc centuory
skills unless they tre explicidy mmght. Ir s therefore importane that the corrent
reaching and learring environments in higher educarion insgmuons and schools
address and supporr the learning needs of che 2 1se cenpury (Scorr, 20005: 35

Teaching and lzapning straregics with roos in constructivism have also becn
associated with ceveloping 21st century skills (Scheer, Moweski & Meinel,
2012: 8). In the licerature {see Chaprer 1), special mention is made of prob-
lem-based learning (PRL} as a teaching and learning steategy that can culd-
vate, foster and develop the abowve-mentioned 21lst cenmury skills (Golighcly,
2018 4hdy, Hussing, Harun 8 Shokor, 2009 20; Eek & Huoijser, 2007 313,
25 learning is stroctercd in ceal-woarld contexts {Hmebo-Silver & DefSimone,
2013: 3715 Kelley, Fowlin, Tawhk £ Anderson, 2019, Rotherham & Willing-
ham, 200%; Trilling & Fadel, Z009: 110-111). Another skill thar can be devel-
oped by PEBL and is reguired in the 21st cemtury is the ability to deal with mas-
sive amounes of informacion and tern this information. oo “koowledge™, that
is, the ability o crirically select and manipulate information and crearively nse
it for whatever context it needs o be applied o {Kek & Holzer, 2007 315 As
PRL requires studencs o take responsibilicy for their own learning, it is likely
o resule in benter development of self-directed learming (SDE) skills { Golighely,
2018: 468; Lee, Mann & Frank, 20000: 425 as well as increased motivation for
stndents to learn (Schmide, Rotgans & Yew, 20011: 728). In this regard, PBL is
definitely doing berer than raditional reaching and learning methods in devel-
oping 21st century skills {Trilling & Fadel, 200%: [12).

The key features of PBEL include studens collaboracting in small groups, sou-
dents being puided and supported by facilicarors, stodenes being given prob-
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Self-directed learning in problem-based learning

 In PBL, self-direction is seen as a critical component (pe Graaff & Kolmos, 2003).

« Specific PBL features support the development of students’ SDL sKills (tmelo & Lin, (2000).
v' The student-centred nature of PBL,
v' Students start working on a problem before they have received other
curriculum inputs,
v" PBL students collaborate with group members to help solve the problem,
v" The identification of their knowledge deficits,
v" The generation of their own learning issues,
v" Students’ self-directed research and individual study,
v The critical evaluation of the literature resources,
v" The application of the new knowledge to solve the problem, and

v' The critical and collaborative reflection on their SDL skills.
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Problem-based learning to foster self-directed learning

e PBL develops Stlldents ’ SDL SkillS (Savery, 2016:8; Bao et al., 2010; Koh, Khoo, Wong, & Koh, 2008).

* Most of the evidence supporting PBL 1n fostering SDL has been reported by higher

inStitutiOIlS Wlth plll‘e PBL curricula (Bao et al., 2010; Koh, Khoo, Wong, & Koh, 2008; Litzinger, Wise, Lee,
& Bjorklund, 2005).

* In contrast, the evidence from the integrated PBL model on SDL is rather
inconsistent.

* Walker and Lofton (2003) reported a decrease in SDLR scores of PBL students in the first 16
weeks of their pharmacy studies.

* Aziz, Zain, Samsudin and Saleh (2014) reported an improvement in students’ perceived
readiness in SDL after the implementation of an integrated PBL experience.

* More evidence 1s required to understand whether the implementation of an integrated

PBL model over a longer period of time actually leads to students becoming
better self-directed learners.
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The implementation of PBL in B.Ed. geography modules to foster SDL: An example

Vear Level | Semester 1 Semester 2
val Leve (10 weeks) (10 weeks)
Third-year geography modules
(GEOE311 & GEUEEI]} """""""" - ':Mj) PBL** PBL** (Mﬁ) """""""""

(GEOE211 & GEOE221)
First-year geography modules

Second-year geography modules k_ ______________ (M3) PBL* 5} B 1 Je— ﬂ

e * * .
(GEOE111 & GEOEI21) (M1) FEL. FBL® (M2)

¥ — Implementation of face-to-face integrated PBL activities (3 weeks per semester/6 weeks per year) (M1-M2; M3-M4)

* — Implementation of the integrated online PBL activities (3 weeks per semester/6 weeks per year) (M3-Mb)

------- — Normal classes

M1-M6 — Measuring students’ perceptions of their readiness in SDL before and after each PBL intervention
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Table-1.-PBL -activitiesintegrated an-the -different-geography-modules-in-the B Ed. programmef

Year-o First-semester - Second -semesters

First- CEQOELL]l Introductionto-Africa-and -South-Africa’ CEQOELIl-PlanetarvGeography-and «Chimatolosy 1

vears Theme: - Waternsagein urban-areas" Theme:- Learner-cemtred-: instroction: of Planetary:

- hdvmicipalities-1n-South- Afiica-have-been-hit-byv - service- ~themes1
delmrery protest-overwwater-shortages. -4 few - peoplewere- | The- social- constmctivist: approach: to- leaminz- has-
klled-zllegadly-at-the -hands= -of police-{INews24 ) -Wataer- | mmphications- for- teaching- gecpraphy- topres.- such- as=-
supply- by - muanicipalifies - 1n- Scouth- Africa- 1z a- basic- | mesolation- differences- on- earth,- onigin- of seasons.- toms-
service- that- must- be- provided- to- wrban- residemts - | differences- and- calculations- of tirne- on- earth- to- first-year-
hvrmicipalities- country-wide- experience- problams- to- | stodents. - Az=mist-the geography - leciurer-1m-planming - learner-
properly- render- thizs- basic- service.- Provide- pos=zible- | centred-activities forthe-zbhovementionesd toplcs.=
strategies- and- goidelines- to- municipaliies- amd-
housaholds-n usme -water more-wizely =

Second- CEQOEZL]L-Settlement-and ‘Economic Geograp by -1 CEOEII]-Environmental teographyT

Vear- Theme— Rural settlements: *Land- reformin- South- | Theme: Water-gualits 1]

- Africa South- Africa- 1= a- water-scarce- I':I:H.I:I‘.'I.tl"_l.‘l' and- we- nead- to-
Land-reform: Two-and -a-half-cenfuries-of conguest-and- | manage- water- properly.- To- encourage- the- different-
settlernant- by - European- colomializts- m- Sowuth- Afnca- | mmmicipalities-to-1mprosre-the - goalitv- of-drmbkim z-wratar-amd -
deprived- Afnicans- of most- of ther land - Since- the- | water- sources - the- Department- of- Water- Affairs- annually-
election-ofa-new-govermmment- for-South- A frica in-1994 - | awards-Blue-and-Green-Drop-status to-muonicipalities-for-the-
there-has-been no-real-progress wnth-land reformm_-As=ist- | effecthvetreabment-and momitorme of dnnkong water, -as-arall-
the-Bouth- A frican-government-mn-developing-a-plan-and- | as-the-management- of - rezponsible- water- conswmption- amd -
strategies- to- secure- more- agricultural- land- for- black- | mamtenance: of services.: The Tleokowe: mumicipality-
farmears_ {Potchafstrocm)-has-for-the past-few years received -the-Blasa-
= az-wall-as the-Gresn-Drop-award. -However, the questicn -stall.

Derains - as-to-the-guality -of-the-water-m -the- Moo Errer-m-
Potchefetroom. - The-local-nawspaper-asks-vou, -as-gecgraphs--
students, to-determine-the-water -quality -ofthe river-by-uszing-
it Saseand, if-necessary -to-make recommendations to-the-
local- govermment- on- how- to- pnprove- the nver’s- water-
auality. =

Third- CEQOE3L]l- Population: Geography ands Urban-| GEOE3II]-Climatologyand Geomorphologs¥

Vears Ceography Theme: Climatechange-in-Sonih - Africa®

Theme: Poor-bealth-in-low-incomeurban-areaz -1

Az baginner-gpacpraphy teachars -m-a-school -srnatad-an-a-
low-mecome- mformal- settlament: 1m- Ikagsge.-
Potchefetroom, - vou- become- aware- that- the- geography -
leamers- in-vour- class- ars- absent- on-a-regular-baszis - In-
discuszions-wrth-the- principal, - teachers, - a=-well- as- the-
clinic-sisters-atthe nearby -medical clinic, the poor-health-
condrfions- in- the low-income- dwelling- areas- are-
highlizhtad-a=z-the maim reazon. - The -govermment body -of-
the-school-azk-vow-to-provide pozsible- zolotions-to- the-
poor- health- problems - of - learners- and- residants- - the-
arez -

=1

lobal warmmes -and -modermn - climate-change- are-considered-
a-serioas-probleam -world-wide- and, - according - to- sclantists -
thiz-threatens-the-future-existence - of - man-cn-earth -In-Sowth-
Afinca-there-1s- great- concern- about-the- mmupact- that- clomate-
change-(global warmming)-will-have-on-our-county " =-pacpla-
and-environymeant -9

The- Depariment. of Agmculturer Conservation- amd-
Enviromment=l- A ffairs requests -a -report-from -the-geaographs-
studentz-with referance to-the-presance-of-climata-chanze-m-
South- Africa, - az- well- as- possible- measzures- which- the- 54 -
govermment- could - implement- to, - firstly, - halp- manage- this-
problem- and - sacondly,- to- combat- it- drastically - Tha-
Drepartment- also- wizhes- to- know- what- can- be- done- by
mdividuals. amd- howoseholds- to- make- a- meanimesfinl-
contribufion. =

(Golightly_-2018)9
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Research method

« A case study approach was used for this research (creswel, 2009).

* In this case study, the longitudinal equivalent time samples design (eedy & omrod, 2001)
consisted of making a series of observations over a three-year period in measuring the influence of the
implementation of PBL in the different geography modules on B.Ed. students’ perceptions of their SDL.

e Data collection

* Quantitative data
* Self-Directed Learning Readiness Scale Guglicimino, 1978)
e 58 items

* Students were asked to rate each item on a five-item scale gl = almost never true of me; 2 = not often true
of me; 3 = sometimes true of me, 4 = usually true of me; 5 = almost always true of me).

« A high score implies that a student requires less guidance in learning than a student with a lower
score.

* The range of the instrument is between S8 and 290, with the mean score for adults at 214.00 + 25.59.
* The levels of readiness for SDL are as follows:

e <176 — low;

* 177 to 201 — below average;

* 202 to 226 — average;

e 227 to 251 — above average;

e 252 to 290 — high (Guglielmino, 1978).

* Qualitative data
e Semi-structured individual interviews
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Results

Figure 2 Geography student teachers’ perceptions of their readiness in SDL with the implementation of the
integrated PBL model in the Geography curriculum
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Chart1

		GEOE 111 (M1)

		GEOE 121 (M2)

		GEOE 211 (M3)

		GEOE 221 (M4)

		GEOE 311 (M5)

		GEOE 321 (M6)



Geography modules

Mean SDLRS scores

210.6

214.6

204.9

210.4

212.8

220.4



ALGEMEEN

		

				GEOE 111 (M1)		210.6

				GEOE 121 (M2)		214.6

				GEOE 211 (M3)		204.9

				GEOE 221 (M4)		210.4

				GEOE 311 (M5)		212.8

				GEOE 321 (M6)		220.4





ALGEMEEN

		



T1

T2

T3

T4

T5

T6

Geography modules

Mean SDLRS scores



M VS F

		

						Male		Female

				GEOE 111 (M1)		208.2		212.3

				GEOE 121 (M2)		207.6		219.2

				GEOE 211 (M3)		202.1		206.8

				GEOE 221 (M4)		205.9		213.4

				GEOE 311 (M5)		210.7		214.1

				GEOE 321 (M6)		214.8		224.2





M VS F

		



Male

Female

Geography modules

SDLRS scores



High-Low

		

						Low		Bellow average		Average		Above average		High

				GEOE 111 (M1)		178		195.7		210.5		224.8		245.5

				GEOE 121 (M2)		188.9		202.3		209.4		225.4		241.4

				GEOE 211 (M3)		183.5		192.7		206.7		213.8		221.8

				GEOE 221 (M4)		189.4		197.2		215.1		217.8		239.9

				GEOE 311 (M5)		190.7		197.7		213.3		211.7		242.8

				GEOE 321 (M6)		197.1		202.8		225.73		229.2		243
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Results

Figure 2 Geography student teachers’ perceptions of their readiness of SDL with the implementation of the
integrated PBL model in the Geography curriculum
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				GEOE 121 (M2)		214.6
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M VS F

		

						Male		Female

				GEOE 111 (M1)		208.2		212.3

				GEOE 121 (M2)		207.6		219.2

				GEOE 211 (M3)		202.1		206.8

				GEOE 221 (M4)		205.9		213.4

				GEOE 311 (M5)		210.7		214.1

				GEOE 321 (M6)		214.8		224.2
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High-Low

		

						Low		Bellow average		Average		Above average		High

				GEOE 111 (M1)		178		195.7		210.5		224.8		245.5

				GEOE 121 (M2)		188.9		202.3		209.4		225.4		241.4

				GEOE 211 (M3)		183.5		192.7		206.7		213.8		221.8

				GEOE 221 (M4)		189.4		197.2		215.1		217.8		239.9

				GEOE 311 (M5)		190.7		197.7		213.3		211.7		242.8

				GEOE 321 (M6)		197.1		202.8		225.73		229.2		243
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SDLRS scores of Geography education students over the 3 years

« Geography student teachers’ mean SDL scores increases occurred after each PBL
intervention in the Geography modules (Figure 2).

* These mean SDL scores have small to medium practical significant increases

(d=0.27, 0.37 and 0.52) with the three PBL interventions (See M1 to M2; M3 to M4
and M5 to M6).

* Interestingly, the highest increase in students’ mean SDL scores, from 212.8 to

220.4, occurred in the third year’s online PBL intervention (M5 to M6), with a
practical significant increase (d= .52) in this period.

« However, a high decrease in Geography student teachers’ perceptions of their mean SDL
scores occurred in the period between the first year’s PBL intervention and the second
year’s PBL intervention (M2 to M3), with a medium practical significance decrease (d =

66).

@J NWU"



» The average level of readiness for SDL among first-year geography students at the beginning of the Stlldy

was lower when compared to other studies in other disciplines using the same

SDLRS questionnaire (Premkumbar et al., 2014; Walker & Lofton, 2003).
* A possible reason for the lower readiness in SDL of geography students in a South African context = most of the

students had been exposed to teacher-centred instruction as learners in most South African
classrooms (Warnich & Meyer, 2013).

* The integrated PBL model in the geography curriculum had positive influences on students’
perceptions of their readiness in SDL over time. This study concurs with other
longitudinal studies from other disciplines where PBL was implemented over longer
periods of time and where students’ SDL scores increased @aoetal, 2010; Rezace &

Mosalanejad, 2015).
* Possible reasons for the increase in students’ perceptions of their SDL with

the implementation of integrated PBL experiences in this study can be ascribed to:

* student tutors and group members supporting geography students in the PBL
environment
* solving real-world geography problems.
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These findings support Williams, Alwis and Rotgans (2011), who stated that students benefit from being
facilitated by Student tutors because of cognitive and social congruence.

The important role of group members in fostering fellow group member’s SDL skills during PBL
activities was highlighted by the respondents.

Respondents highlighted the importance of Using real-world geography problems in

motivating them to do research. These findings concur with Lambe’s (2007) view that
when students address real-life problems in teacher education, they are increasingly
motivated to investigate such issues further.

The geography students’ involvement in the online PBL activities in the third-year geography
modules encourages them to take responsibility for their own learning.

This finding supports Sua and Beaumont’s (2010) view that solving problems in Wikis/ google docs
online promotes interaction, discussion, collaboration, reflection, co-creation,

and the sharing of information and ideas among group members.
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Possible reasons for the geography students’ drastic dl‘Op in average SDL scores at the beginning
of the second year PBL experience.

This contrasts with other studies where the decrease in students’ SDL scores occurred

at the end of the first PBL experience (Litzinger et al., 2003; Reio & Davis, 2005).
In this study respondents mentioned that most of them had been challenged by their involvement in a

PBL environment in the first year, and therefore they WEIre uncertain and nervous to be

involved in PBL activities in the second year, after a few months of traditional
instruction.

The steep decrease in students’ SDL scores in this study can possibly be ascribed to the
fact that students who entered university had a greater anticipation and expectation of a
new learning environment, such as PBL aung etal, 2007)

After adaptation to the learning environment, the students faced a “honeymoon effect”, meaning
the self-directed behaviour would fade after a period of time.

After passing the phase, students would enter A1l acceptance phase, in which they would reflect
on their learning process and get a deeper appreciation of SDL.
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The influence of an integrated PBL model on geography student teachers’ perceptions
with different levels of SDL scores
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» Student teachers who held the perception of high levels of readiness in SDL, showed a
steep decrease in SDL scores with the implementation of the PBL in their first year, after
which there was an increase in the second and third year in their perception of their

readiness in SDL.

« A possible reason could be that high academic performances in geography at

school level can cause students to have misconceptions of their SDL abilities.

- Walker and Lofton (2003) believed the inflated perceptions of students’ regarding

their self-directedness in learning could be tamed over time with the implementation of
PBL.
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+ Students who held the perceptions that they had an above average level of readiness in
SDL at the beginning of the PBL interventions initially decreased, after which there was a

steady increase in their mean SDL scores.

* The geography student who had measured VEI'Y low, low, and average SDL levels at
the beginning of the study, showed an increase in SDL scores with the

implementation of PBL over the three years.

e In this regard Biggs and Tang (2011) stated students with low self-directedness in
learning were challenged in the PBL environment to, with time, take responsibility to learn on their

own.
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Summary

The effective implementation of PBL in geography education can influence geography students' perceptions of
their self-directedness in learning.

For the best results to help foster geography students’ self-directedness in learning, it 1s necessary to implement

PBL experiences at regular intervals in the geography modules in the different academic years.
The INVOlvement of students in face-to-face PBL experiences makes it casier

for them to be involved in on-line PBL experiences.

The geography student tutors, who act as facilitators in the PBL process, plays an

important role in guiding the students in solving real-world geography problems.

The training of geography student tutors and students to fulfil their new roles in

face-to-face and online PBL environments is of the utmost importance.

Real-world geography problems motivate students to learn.

The provision of hard and soft scaffolds is important to assist students to take responsibility for
their own learning.
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Future research

* I am currently involved in a Geography education project, where I want to explore the relationship
between geography teachers’ level of SDL, their involvement in self-
directed professional development activities and the implementation of

active teaching-learning strategies in the geography school curriculum.

With reference to my future research, I want to focus on the following:

» The implementation of PBL activities in the school geography curriculum

» The planning of meaningful geography problems
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Planning, designing and implementation of PBL

* In this research I plan to involve My preservice geography
teachers and geography teachers in the designing,
planning and implementation of PBL activities in the

geography school curriculum during the WIL period.
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Design of geography problems

» Distinct feature of PBL - its problem-driven instruction e

1996)

* Problem itself is a vital cause of the success of PBL (uch, 2001).

* The design of the problem could influence students’ overall

learning experience and outcomes — because the entire PBL
process 1s built upon the problem.

» Against this background Hung (2006) proposed the 3C3R problem

design model, and then later developed the 2"! generation 3C3R
model (Hung, 2019).
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2"d geperation 3C3R PBL problem design model w20

Researching

Connection

Reflecting Reasoning
Affect

1

1 would like to use this framework to assist my geography students (and geography teachers) in planning

and designing geography problems to help foster SDL.

* I want use my NRF funds to visit Prof. Woei Hung at the University of Missouri-Columbia in North Dokota to
collaborate with him in designing a guiding template that student teachers/ school teachers
can use to plan good PBL problems.
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Wow, PBL is definitely the way to go!
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