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IP! 
- 

As gevolg van die interaktiewe aard van modeme pmgrammeertak het die persepsie ontstaan 

dat deeglike beplanning van dle oplossing, beredaneerde aksie gedurende die proses van 

pmbkmoplossing en evaluering van die oplossing, in rekenaarpmgrammering minder 

belangrik geword het Leerders verlrou dikwels op die programmeertaal om hulle te help om 'n 

p m w m  op te los, sander dat hulle self die oplossing vooraf beplan en dan dle oplossing dew 

madel van die pmgrammwrtaal implementeer. Hierdie benadering Id gewooniik Id msk 

programmeeltegnieke wat ongesbuklureerde programme t d  gevolg hat en die leerder met 'n 

onopgeloste pmblwm laat 

Dim belangn'kheid daarvan om gedurende die uilvoering van 'n pmgrammeringstaak dwrlopend 

le retlekleer, word reeds vir 'n gervime tyd gepropageer. Die mate waarin leerders oor die 

nodige kennis, kcgnniewe vaardighede en matakognitiewe vaardighede. soos refbksie, besklk 

en dit toepas, dra by t d  effekliewe leer in rekenaarprcgrammering en bepaal gevolglik hul 

prestasi in rekenaarpmgrammering. 

Hietie navorsing is gedoen om die r e R e M i i  denke van respektiewelik univeffiiteitstudente en 

sekondere skoolleerdern in rekenaarpmgrammering terwyl hulle betrokke is in 

programonw-kkeling te analisear. Die lneraluurstudie ondemo& verskiUer.de beskouings van 

effektiewe leer. met besondere klem op die rol van refleksie in pmbleernoplossing en effekibe 

leer in rekenaalpmgrammering. Dit ondersoek vwrts ander faklore wal ook effekiiawe leer in 

rekenaarprogrammering kan belnv(oed. Die empirbse studie het ten doel om te bepaal in 

waner mate effekllewe en o n e f f & i  leerders gebrvik maak van Me- denke voordat 

hulle begin om 'n rekenaalpmgram te kodeer, te~ ly l  hulle besig is om te werk aan die kodering 

en neder hulle die rekenaarprogram vokooi hat. Analise van die refleMiewe v e m n s  van die 

leerders in elk van hierdie drie fa= waarin 'n programmeringstaak vollaoi word, het gebi t d  

g e v o m n g s  rakende die mate waarin deurlopende refisksie nodii is om leer in 

rekenaarwogrammering rneer effeklief te maak Hierdie kennis kan onderwysers vowsien van 

liglyne oor die aanpassing van onderrigbenaderings en -sstegieO ten einde die WMIkwe 

denkvaardghede van lwrders te verbeter en so hut effeMiwiteH as rekenaarpmgrammeerders 

te vemmg. 

Sleutelwaorde: effeMiewe leer. rekenaarprogrammering, pmbleamoplossirg, refleksie. 

M & i  denke, metakognisie, kognitlewe vaardighede. en 

selfgereguleerde leer. 



AS resun of the interactive nature of modem programming languages the percaption has 

developed that proper planning of a solution, reasaned action during the proms of pmblem 

solving and evaluation of the solution have become less important during computer 

programming. Learn often rely on the pmgramming language to help them solve a pmblem. 

without themsalve8 planning the soluliin beforehand and then using a computer language to 

implement the solution. This appoach usually leads to using bad programming lechnques. 

resuning in unstructured programmes or rendering the learner unable to solve the pmblem. 

The importance of continuous reflection by learners while dolng a pmgramming activity has 

been advocated for quite some time. The exienl to which learners possess and apply the 

necessary knowfedge. cognitive skills and metamgnaiie skills, such as reflection, wntributes 

to effective kaming in wmputer programming and subsaqwntiy detennlnes their performance 

In computer prcgramming. 

This research was done to analye the refledEve thinking adivnles of respsclively university 

students and semndary school kamen in computer pgramming while they are involved in 

pmgramme development. The litenture study investigates drlferent views on effective karning. 

with special emphasis on the role of reflection In probkm solving and effective kaming in 

computer programming. It also investigates other factom that also may influence e f f w  

leaming in wmputer pmgramming. The empirical study is aimed at determining the extent to 

which effedive and ineffective learners are engaged in refktive thinking befm beginning to 

code a computer programme, while they are busy working on it and anerthey have finished the 

pmgramrne. Analysis of the r e M v e  abilities of the learners in each of these three phases of 

completion of a pmgramming adivity leads to inferences regarding the extent of continuous 

reflection necessary to enhance effedive kaming in computer programming. This k n m  

can provide teachers M h  guidelines on how teaching appmaches and strategies may be 

adapted in ordw to develop learners' reflective thinking skis that can enham meir 

effectiieness as computer programmers. 

Keywords: MeCtlW leamtng. computer pmgramming, problem soMng, reRedlon, refled'i  

thinking, meta-xgnition, mgn i ih  skills, and self-regulated leaming. 
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