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Table 1. The Causes of novice programmer’s cognitive
difficulties

Syntactic | Conceptual | Strategic
[ J

Author (year)
Du Boulay(1986)
Putnam et al.(1986)
Sleeman et al.(1986)
Fleury(1991)
Winslow(1996)
Lan Jeong(1996) [ J
Madison(1997)
Fleury(2000)
Milne et al.(2002)
Hristova et al.(2003)
Robins et al.(2003)
Ragonis et al.(2005)
Eckerdal et al.(2005)
Lahtinen et al.(2005)
Teif et al.(2006)
Vainio(2006)
HyeSun Jang et al.(2007)
Gomes et al.(2007)
Vainio et al.(2007)
Haberman et al.(2008)
Sajaniemi et al.(2008)
Renumol et al.(2009)
Hyun Jong Choe(2011) [ )
Papadopoulos et al.(2012)
Siti Rosminah et al.(2012) [ )
Juha Sorva( 2013)
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29 | Soohwan Kim(2015)
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V. Conclusions and Future Work

o] 7= UAH(Cognitive)] Wrdelr] Z2aeflol Hash
A2l TR A2 (syntactic knowledge), 7HE2] #]2)(conceptual
knowledge), Z12F2] 2| 2|(strategic knowledge) 57} 7= 5-3<]
ARloZ BAete] W ZaaaePt A ofekeol tisl 1aksi
t} o] ATE B B YRAE flgh T2y ws ek gl
AT g oet Atk

A, W OSSR Aol Z2aee] Hagt
T AR, A AP, A 2] B AR ofeleE Acth
53] 7Id4 R2le] BA) 7Fg e el ZE e ofgfee
Ao g ERIFCE o] QIA| R|2]e] mS ¥R tigh ws
7t daskch

EA, WAl 158 TR Qotg ol8%h
= S5 A AR e 39

ul
=

ght}. TEja oA e R au 74 940 &35 Age]

ofelish= B3l THE Folok & Aotk

A, gl Zek e e} ek Alake widsly] el
Aol 54 Ske A 5 S melFoof gt 2L
Z2ed o) AR dde] ik gl RE 3F P kE
T TR, ZFrEIRke] okl s s Alrd
W weobre i ks ZE5olof stk

Uiy, ik Zeaerdel Hash g xje] HAkE A
o= gslof gtk o] Fo, wSAks St A IAE
k= BRI RS AR 5 9l i AAle] kS Ekislo]
SHkE TaE AAe] Bl gl gy e & 5 ok

L AR, 2E Sl dagh TR JaE A2
TAAL HAE 7] e e skt itk

REFERENCES

[1] McGill, T. J., Volet, S. E.. “A Conceptual Framework for
Analyzing Students’
Journal of Research on Computing in Education, Vol. 29,
No. 3, pp. 276-297, Mar. 1997.

[2] Kwon, K., “Student’s misconception of programming

Knowledge of Programming,”

reflected on problem-solving plans,” International Journal
of Computer Science Education in Schools, Vol. 1, No.
4, pp. 14-25. Oct. 2017. DOI: 10.21585/ijcses.v1i4.19
Du Boulay, B., “Some Difficulties of Learning to
Program,” Journal of Educational Computing Research,
Vol. 42, No. 1, pp. 57-73, Feb. 1986.
[4] Putnam, R. T., Sleeman, D., Baxter, J. A., and Kuspa, L.
K., “A summary of misconceptions of high school BASIC

(3]

programmers,” Journal of Educational Computing
Research, Vol. 2, No. 4, pp. 459472, Nov. 1986.

[5] Sleeman, D., Putnam, R. T., Baxter, J. A., and Kuspa, L.
K., “Pascal and high school students: a study of errors,”
Journal of Educational Computing Research, Vol. 2, No.
1, pp. 523, Feb. 1986.

[6] Fleury, A. E., “Parameter passing: the rules the students
construct,” ACM SIGCSE Bulletin, Vol. 23, No. 1, pp.
283-286, Mar. 1991.

[7] Winslow, L. E., “Programming Pedagogy-A Psychological
Overview,” ACM SIGCSE Bulletin, Vol. 28, No. 3, pp.
1722, Sep. 1996.

[8] Lan Jeong, “Analysis of characteristics of novice progra
mmers and teaching schemes,” Journal of THESES
COLLECTION, Vol. 29, No. 1, pp. 3887411, 1996.

[9] Madison, S., Gifford, J., “Parameter passing: The concep
tions novices construct,” Retrieved from http://eric. ed.go
v/PDFS/ED406211.pdf. Mar. 1997.

[10] Fleury, A. E., “Programming in Java: student-constructed
rules,” ACM SIGCSE Bulletin, Vol. 32, No. 1, pp. 197-
201, Jan. 2000.

[11] Milne, L, Rowe, G, “Difficulties in learning and teaching
programming-views of students and tutors,” Education
and Information Technologies. Vol. 7, No. 1, pp. 55-66,
Mar. 2002.

[12] Hristova, M., Misra, A., Rutter, M., Mercuri, R,

“Identifying and correcting Java programming errors for

introductory computer science students,” ACM
SIGCSE Bulletin, Vol. 35, No. 1, pp. 153-156, Feb.
2003.

[13] Robins, A., Rountree, J., Rountree, N., “Learning and
Teaching Programming: A Review and Discussion,”

Computer Science Education, Vol. 13, No. 2, pp. 137-

227



SR FEIRESS| siAstEts| =FF H28R 25 (2020, 7)

172. 2003. Published online: Aug. 2010.

[14] Ragonis, N., Ben-Ari, M., “On understanding the statics
and dynamics of object-oriented programs,” ACM
SIGCSE Bulletin, Vol. 37, No. 1, pp. 226-330. Feb
2005.

[15] Eckerdal, A., Thune’, M., “Novice Java programmers’
conceptions of object and class” and variation theory,”
ACM SIGCSE Bulletin, Vol. 37, No. 3, pp. 89-93. Jun.
2005.

[16] Lahtinen, E., Ala-Mutka, K., Jarvinen, H. M., “A study
of the difficulties of novice programmers,” ACM
SIGCSE Bulletin, Vol. 37, No. 3, pp. 14-18. Sep. 2005.

[17] Teif, M., Hazzan, O., “Partonomy and taxonomy in
object-oriented thinking: junior high school students’
perceptions of object-oriented basic concepts,” ACM
SIGCSE Bulletin, Vol. 38, No. 4, pp. 55-60. Jun. 2006.

[18] Vainio, V., “Students’s mental models about program
execution on a fisrt programming course,” Master’s
thesis. Department of Psychology,
HELSINKI. Aug. 2006.

[19] Vainio, V., Sajaniemi, J., “Factors in novice program
mers’ poor tracing skills,” ACM SIGCSE Bulletin, Vol.
39, No. 3, pp. 236-240. Jun. 2007.

[20] Hye Sun Jang, Sook Kyoung Choi, Soo Jin Jun, Yong
Chul Yeom, Won Gyu Lee,
Supporting System based on FError Feedback for

University of

“Programming Learning

Novices,” The Journal of Korean association of
computer education, Vol. 10, No. 6, pp. 1-10. Jul. 2007.

[21] Gomes, A., Mendes, A. J. N., “Learning to program-d
ifficulties and solutions. International Conference on
Engineering Education,” Retrieved from http://icee2007
.dei.uc.pt/proceedings/papers/411.pdf. Sep. 2007.

[22] Haberman, B., Muller, O., “Teaching abstraction to novi
ces: Pattern-based and ADT-based problem-solving
processes,” Frontiers in Education Conference. Oct.
2008. DOI: 10.1109/FIE.2008.4720415

[23] Jorma Sajaniemi, Marja Kuittinen, Taina Tikansalo, “A
study of the development of students' visualizations of
program state during an elementary object-oriented
programming course,” Journal on Educational Resources
in Computing. Vol. 7, No. 4, pp. 1-16, Jan. 2008.

[24] Renumol, V., Jayaprakash, S., Janakiram, D., “Classific
ation of cognitive difficulties of students to learn
computer programming,” Indian Institute of Technology,
Retrieved from http://dos.iitm.ac.in/publications/LabPape
rs/techRep2009-01.pdf. 2009.

[25] Hyun Jong Choe, “The Programming Education Frame

work for Programming Course in University,” The

Journal of Korean association of computer education,
Vol. 14 No. 1, pp. 69-79, Jan. 2011.

[26] Papadopoulos, Y., Tegos, S., “Using microworlds to
introduce programming to novices,” Proceedings of the
2012 16th Panhellenic Conference on Informatics, pp.
180-185, Dec. 2012. DOI: 10.1109/PCi.2012.18

[27] Siti Rosminah, M. D., Ahmad Zamzuri, M. A., “Diffic
ulties in learning programming: Views of students,” Ist
International ~ Conference on Current Issues in
Education(ICCIE 2012), Sep. 2012. DOIL: 10.13140/2.1.
1055.7441

[28] Juha Sorva, “Notional machines and introductory progr
amming education,” ACM Transactions on Computing
Education, Vol. 13, No. 2, pp. 1-31. Jun. 2013.

[29] Gyeong Mi Kim, Hyeon Sug Kim, “A Case Study on
Necessity of Computer Programming for Interdisciplina
ry Education,” Journal of Digital Convergence, Vol. 12,
No. 11, pp. 339-348. Nov. 2014.

[30] Seong-Won Kim, Youngjun Lee, “Development of
Programming-based TPACK  Education
through Design-based Research,” Journal of the Korea

Program

society of computer and information, Vol. 24, No. 10,
pp. 267-278, Sep. 2019.

[31] Soohwan Kim, “Analysis of Non-Computer Majors’
Difficulties in Computational Thinking Education,” The
Journal of Korean association of computer education,
Vol. 18, No. 3, pp. 49-57. May. 2015.

[32] Mi-ja Oh, “Non-Major Students’ Perceptions of Program
ming Education Using the Scratch Programming
Language,” The Journal of Korean association of
computer education, Vol. 20, No. 1, pp. 1-11. Jan. 2017.

[33] Qian, Y. & Lehman, J. “Students’ Misconceptions and
Other Difficulties in Introductory Programming,” ACM
Transactions on Computing Education, Vol. 18, No. 1,
pp. 1-24. Oct. 2017

[34] Chul-hyun Lee, “Elementary School Teachers’ Difficul
ties in Learning Programming EPL,” Journal of Korean
practical arts education, Vol. 32, No. 2, pp. 49-63, Jun.
20109.

228



