
Theory and Pratie in IntrodutoryProgrammingAnna EkerdalMay 5, 2008AbstratIn the Computer Siene ommunity it is widely aknowledged thatlearning to program involves learning theory as well as pratie. Edua-tional researh has however sine long had an emphasize on oneptuallearning (theory). In Computer Siene Eduation researh muh atten-tion has been paid to some aspets of the pratie, suh as learning tools(Valentine, 2004), but little researh on the orresponding learning out-ome from said tools is reported, or how the pratie relates to oneptuallearning (Gross and Powers, 2005). My main researh interest onernsthe role of pratie in relation to theory when students learn to program.How does learning of onepts in�uene students' ability to learn andmaster the pratie, and vie versa, how does students' understandingand learning of the pratie in�uene the proess of oneptual learning?My researh question is spei�ally:How is oneptual learning and pratie related in programming edu-ation?The present researh builds on �ndings from two empirial studies withomputer siene students and aims at disussing and problematizing theomplex relation and mutual dependeny between theory and pratie inprogramming eduation, with a fous on novie students. Based on thetwo studies and related work I argue that the pratie is not merely ameans to reah the theoretial learning goals, but is part of the learninggoals. This implies that the programming knowledge area annot be fullyovered by onepts. The pratie as suh is knowledge that students aresupposed to master, and this knowledge arries meaning to the onepts.Furthermore empirial evidene shows that students often experiene thepratie as di�ult to learn as the theory, and that there exists a mutualand omplex dependeny of the two in the learning proess. One annotbe learned without the other, and any of them an beome an obstalethat hinders further learning.The present work emphasis the importane for researhers and edua-tors to understand both pratial and oneptual learning, and how thesetwo are related. The results point to that one of them annot be fully1



researhed without the other; both need to be studied simultaneously inorder to understand the learning proess.The work furthermore proposes a way to researh the onnetion be-tween oneptual and pratial learning. By ombining results from a phe-nomenographi analysis (Marton and Booth, 1997) on novie students' un-derstanding of the onepts objet and lass (Ekerdal and Thuné, 2005)with ommon novie programming ativities, it is argued that ativitiesat di�erent levels of pro�ieny relate to qualitatively di�erent oneptualunderstandings. Coneptual understanding at a ertain level an help toreveal the meaning embedded in orresponding ativities, and failitatefor improved pratial skills. Similarly, when the meaning embedded inativities at a ertain level of pro�ieny are diserned, this an open aspae for learning aspets of onepts at a orresponding level.The results that emerged from the analyses of the two studies an tosome extent explain why e.g. lab ativities do not automatially lead todeepened oneptual understanding, and why oneptual understandingdo not automatially lead to a higher level of skillfulness in programmingeduation. The former is learly showed in the history of omputer si-ene eduation, while the senior students in the seond study spei�allyemphasize the latter. Ativities that relate to more advaned ways tounderstand the onepts may not be meaningfully arried out by studentswho have not reahed orresponding level of oneptual understanding,and ways to understand the onepts that go beyond the level of the stu-dents' pratial pro�ieny may not be understood or diserned by thestudents. The present researh suggests that in order to make ertainpratie meaningful and thus open a spae for learning, orrespondinglevel of oneptual understanding need to be reahed. The reversed orderof learning is also possible: if students disern the meaning embedded ina ertain ativity, this an open up a spae for learning the orrespondinglevel of oneptual understanding.DisussionThe present researh disusses that the knowledge area in programming edu-ation annot be fully overed by onepts; the pratie per se is part of thelearning goals. Furthermore the pratie and oneptual learning annot be sep-arated in the learning proess, and pratie and theory mutually arry meaningto eah other. How an students possibly advane their oneptual understand-ing and pratial skills in suh a omplex learning spae?Phenomenography has been used in eduational researh to identify ritialfeatures of various phenomena like onepts, and variation theory has been usedto disuss patterns of variation to open a spae of learning for students (Martonand Booth, 1997; Marton and Tsui, 2004). If pratie, and not only theory,is part of the learning goals, and if pratie and theory are so inevitably andomplexly related in the learning proess so that they mutually arry meaningto eah other, does this imply that there are eduationally ritial features ofnovie students' pratie on whih patterns of variation an be applied in orderto �nd impliations for teahing and learning?The present researh raises some important questions:2



� How an phenomenography and variation theory be used for researh onstudents' learning the pratie?� Spei�ally, are there eduationally ritial aspets of the pratie thatan be identi�ed, and on whih patterns of variation an be applied?I aim to present results up to date, but more importantly, I would like todisuss the questions above and other theoretial impliations that follows fromthe results that the knowledge area involves theory as well as pratie, and thatthey are mutually dependent and arry meaning to eah other.ReferenesEkerdal, A. and Thuné, M. (2005). Novie java programmers� oneptions of'objet' and 'lass', and variation theory. In Proeedings of the 10th AnnualSIGCSE Conferene on Innovation and Tehnology in Computer SieneEduation, pages 89 � 93.Gross, P. and Powers, K. (2005). Evaluating assessments of novie program-ming environments. In Proeedings of the First International ComputingEduation Researh Workshop, ICER, Seattle, Washington, USA.Marton, F. and Booth, S. (1997). Learning and Awareness. Lawrene ErlbaumAss., Mahwah, NJ.Marton, F. and Tsui, A. (2004). Classroom Disourse and the Spae of Learning.Lawrene Erlbaum Ass., Mahwah, NJ.Valentine, D. (2004). Cs eduational researh: A meta-analysis of sigse teh-nial symposium proeedings. SIGCSE Bulletin Inroads, 36(1):255�259.
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