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A Study on at-risk Students Prediction
Utilizing Learning Activities of e-Learning
Style Lectures

Eiko TAKAOKA, ! Yusr Osawaf? and JunicHr YosHipat?

Web-based e-Learning has a big issue how to find out possible stopouts in an
early stage of the course and to guide them to the desirable goal. This paper
represents that we successfully helped the at-risk students overcome their pro-
gramming phobia and develop the ability to create basic programs by offering
a face-to-face class with small-group instruction for them, and the analysis on
the relationship between students’ lecture records and student activities for a
blended-type e-Learning course for Java Programming. Based on the analysis,
we proposed a check-sheet for detecting possible stopouts in the early stage of
the course, applied the proposed check-sheet to some e-Learning course, and
obtained that the proposed check-sheet can be able to detect at-risk students.
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A Table 2 Performance scores of students who took the
normal course (N = 96) or the supplementary

& course (N = 21) in 2007.
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Table 4 Questionnaire for all students about the-Learning method.
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Fig.2 Questionnaire for all students about the-Learning method.
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Table 5 More detailed survey for students in the supplementary course only.
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06 0D000O000O0O0O0OO0O0OSWDMp < 0.010
Table 6 Correlations between some factors of content access and students’ grades (SWD).
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Fig.4 Correlations between some factors of content access and students’ grades (SWD).
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Fig.11 Students’ Learning activities in
2007 and 2008.
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Table 8 Correlations between some factors of content access and students’ grades of other e-
Learning course.

AMERREL | ZABEHTER | F) LV EMRR| KD L ERR

ICD-APST | f'f# 0.46 0.44 0.41 0.37
Ik 0.30 0.35 0.36 0.38

ICD-GSD | '] 0.45 0.50 0.61 0.64
LIES 0.48 0.52 0.58 0.58

Tu s 73| 0.15 0.26 0.24 0.27
YT AFL | R 0.26 0.43 0.17 0.11
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Fig. 12 Correlations between some factors of content access and students’ grades of other e-
Learning course.
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Table 9 The check items of our check-sheet.
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Table 10 The precision of the check-sheet (The bottom row shows the recall).
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Fig. 17 The precision of the check-sheet.
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Fig. 18 The recall of the check-sheet.
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Table 11 The number of students of non-detection and the non-detection ratio by individual
attribute of check-sheet.
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Fig.19 Non-detection ratio by individual attribute of check-sheet.

goooobooboooooooobooooooooobooOoboooOobooobooOobocOoobooDOoOobOOoOo
O0ICDO0OO00OOeL 000000 OO0O0OO0OOO0OOODO0OO0O0OOO0OOOOeLO
oobooooobooooooooboooooooobooobooooboOoooOoOoobboooooboo
eLOOOO0ODODOOCODOOOO0O0O0OODODOOCOOOO0O0eLOODOOOOO0OOODODODDOO
goooboooooooooooobooobooooooboobooooobobooo4000D00O
oooooooon

(© 2011 Information Processing Society of Japan



3093 e-Learning000O000000O0O0O0O0O0O0COOOOOOCOOOOOCOOOOOOGODOOOOO

gooooooboooobooboboooooobbOoboo0bOboOobbo040DO
gooooobooooooboooooooooooooboOooooboOoboooobbooooDoo
goooooooooooobolod2obbooouoooboooooooono2000000
4000000000C00000O0O0O0OOCOOO0OOOOOOOOOOOOOOODODO
oooooooooooOoOoOODOOOOODODODOOODDOOODODO 20000004
gboboooobooooboboooodoboooobooobooOooooobOoboOoOooOoOoDo
o0o0o0oooUoU0oooOoooUU00 e)O00OUODLOODLOOoLDOoUOOOOoLOOoOo
gdoooooooooooooboooooooobooboOoOoooooOobocoOoooooDobooOoo
goood

gobooooooooocoooooboooooooooOobocOoOoooboOooooooooboo
goooboooobooooooooboooooboooboooOooooooocooooooboo
gboboooobooobooooobooooboobooobooooboo 4000000000b00O0DOO
gboooboobooooobooooboooobobooobooooboooooDo
goooobooooooooooooobooooboobooooooboobooobooooooDoboo
goooooooooooooobooooobooboooobooobooboOooooobooo0ooo
gboboooobooooooooooooobooobooboooboooD20D0000000000
goobooooooooooooo0ooooooobbooooooooobooooDDboo
goboooooboooooooobboooboooooobobooooboooooo

gooooobooobooooooooooooooobooboooobooboooooooooDoboo
gooobooooobooooooboooboooooooooooobooboooobobooDo
gbooobooooboooboooobooobooooooooooboooboooooonoo
gooboooooobooooooooooooooooboooooboooooooobooobo
OooootbeLcO0O0O0O0OODODOOOOOOOOOOOOOOOOOOOOOOOODODO
goooooooboooooooobooodoooooobooOob0oooobOoboOoooobooboo
gobooooooobo

5. 0OO0OO

000000eLO000D0 JavaDOOOOOOODODOODOOOOOODOOOOOOOO
gooooboooooooooocoooobooooooboobooooooooooooooboo
goooooooooooooooooboooooobooobooooooDoobOoooooDoon
gooooooooooooooooobooooooboooooooooOoooooOobooo

00o0oooooog Vol 52 No. 12 3080-3095 (Dec. 2011)

gobooobooboooobogbeLobobooobOoooOoOoobbOOOobDbOOnoDOo
goooobooooooooooooobooooboobooboobOooboDbOoOoboODOo
goboooodoooooooooooooobooooooobooooooooOooooon s
OoooodeLO00000O0 JavaOOOOOOOODOOOOOOOOOOOO0O0OOO
goboboooooboooooboboooooboobooooobooooobooOoOooooooo
oooooooooooooboooboooODDOD 400 eL00O0O000O0O0O0O0O0O0ODOO
OO0s5000000000000000000CO0O0O0O0DOOOO6eOYOOOOOOOO
00000000000 O00000000ODO0O00 19020000 JavabOOOOOOO
00oo0o0ooo0ooooooooboecOOOOOOODOOOOOOO0OOOOOOOOOO
goooooooooooooooooooooobooboOooooooOoooOoooooDoobooo
goooboboooooooooooo1oboo0ooooobooocooOoooooooooOoDoboo
goooboooooooobooooboooooboobooOoooOooooooooboooooonoon
gobobooooooooooooboooooboooooooobooooobooooooboobooo
ooooooon
oobooobOooooOoooObooboO0oO0ooOo0oobOOoOoooboobOOo0oO0DO0ObbeL
goooooboooooooooobooooooobobooooooboooooooDobOoo
gooooobooooboooobo 2000000000
1. eLO0D0OO0OD0O0O0ODOOO
goboooobooooboooooooboboooooobooooDoo
gobooobooobooooooooboo0ooOo0ooboUoDoDeLOOooboOoOoD
odooooooooobooooobooobooboooooboooooobooooonn
gooobobooooobooooooooooooooboooooooooooooooon
cooooooooOOOOOO0OO0O0OO0O0eLOOOOOOOOOOOOOODOOOOO
gooooboboooooobooooooooboobooooooobooooooobooOoooon
O0o0o00oo0oooobobeLOOOOOOOO0O0O0O0O0O0OOOOOOOOO0O0O0OO
uoooboobooooobooboooOoooOooooobOOoboOoOoooDOoboOoOoooDon
ocoooooooooObOeLOOOO0OO0OOOOOOOOOOOOODODOODOOOOOOO
gooooboooboooobooboooobooobOoOooobooobOOobobooboooOoon
oobooooobooobooooobooobooooboocoooo
gobooooooooobooooo
gooooooDODOOOODOOOOOOOOO eLODODOODDOOOOOOOOOO0OO0O

(© 2011 Information Processing Society of Japan



3094 e-Learning000O000000O0O0O0O00O0COOOOOOCOOOOOCOOOOOOCODOOOOO

gbooboooooboooobooboobooooboobooboboobobooboog
gobobooodbeLOobooboOoooobOOoOooobOOoOoOoDbbOOooboDbOOoOoDO
0000000000000 eLO0O00O0O0DODO0O0O0O000O0O0 TADDOODOO
goboooooooooooo

eLOO0O0OO0O0O0O0O0O0O0O0O0O0O0O00ODO0O0OO0O0OO0O2000 SWDOOOOO
oooooooobOOoOOOOO0oO0oO0oOoOoO0eLObOOOOOOOODOOODDOOOOO
gobobobobooooooooooooooooboooooboboooooobooooooDooo
000000000o0ooooooooooooODDODbeLOb0OO0O0O0O0O0O0O0O0O0O0OO
00000000oooobeLOOOOOOOOOOOOO0O0O0O0O0O0OOOOOOOO
0000000000000 0000000000000000000O0O0O0 eLOOOO
goboooooooooooobooo
2. eLOOOOO0O0O0OOODODO

gooooooooooooooooooboooobo0oooooboooooooooDooboo
goooooooobooooooobooooooobboooobooooooooooooDooo
goooooooobooooooboooooooobooooboooobooooboooobooboo
goooobooooooooooooooooooooboboooooboobooooDbbOoo
goboooobooooooboooobooboo

goboooooooboooobooobo0ooooobbOUoUDboOUObObOUeLOODOO
goooobooooooobooooooobooooobooooooDoobooooDoOobOoo
gooooooooooooooooooooboboboooooooooobooooooon
gooobooooooooooooboboooobobooooooooobooooooboo
gboboobooobooooobooooboooboooobooooboOoboboobOoOooOoDo
goooboooodooooooooooboooooooobooobooboOoobooobooboooa
goooboooooooooooboooooooooobooooobooboOoooboOobooo
gooobooooooooooobcoooobOoboOoOoOobooOooOoobooooooDoboo
00000000oo0ooooooboeLOOOOOCOOOOOOO0OO0O0OOOOOOOOO
gooooboooooooooooboooooboboooobooooboOoobooooooDooboo
gobobooobooooooooboooobbooooboOoOobOoOoOoOoOoboOoOoOoOooDooo
goooooobooooooon

00 OoooooooboooooOocoooobooOOoOoOooboobOObcOoOobOoODbOoOoOoo

00o0oooooog Vol 52 No. 12 3080-3095 (Dec. 2011)

gboobobooooboobooobobooobobooboboooobooobobo
gbobbooboboobobooooooboboooobobooobobobooobobo
gobodoooobooooboooooaon

g o 0 0

1) Macdonald, J.: Blended Learning and Online Tutoring, pp.2—-3, Gower Publishing
(2008).

2) 0000000000000 Oe-Learning 0000000000000 OOOO
goodooobobooooooobobbbbbobodooggbbbbobooooo

0 $SS2010C1 Vol.2010, No.6, pp.119-126, 000 00O (2010).

3) 00000000000 Java0 0000000000 DOO eLearning0 0000
0000000000000 00000Vol.25, No.2, pp.214-225 (2008).

4) Martinez, M.: High Attrition Rates in e-Learning: Challenges, Predictors, and So-
lutions (2003), available from (http://www.elearningguild.com/pdf/2/
071403MGT-L.pdf) (accessed 2011-02-02).

5) Salmon, G.: E-moderating: The Key To Teaching And Learning Online, 2nd Edi-
tion, Falmer Pr. (2004).

6) Tyler-Smith, K.: Early Attrition among First Time eLearners: A Review of Fac-
tors that Contribute to Drop-out, Withdrawal and Non-completion Rates of Adult
Learners Undertaking eLearning Programmes, MERLOT Journal of Online Learn-
ing and Teaching, Vol.2, No.2, June (2006), available from (http://jolt.merlot.org/
Vol2_No2_TylerSmith.htm) (accessed 2011-02-02).

7) Morgan, C.K. and Tam, M.: Unravelling the Complexities of Distance Education
and Student Attrition, Distance Education, Vol.20, No.1, pp.96-108 (1999).

8) Frankola, K.: Why Online Learners Drop Out, Business Services Industry, (Oct.
2001), available from (http://findarticles.com/p/articles/mi_m0FXS/is_10-80/
ai_79352432/) (accessed 2011-02-02).

9) 00000000000e000000O0OODOODDOODOODDOOODOODOODO
00000000000 Vol.20, pp.997-998 (2004).

10) Widmar, G.: Supplemental instruction: From Small Beginnings to National Pro-
gram, New Directions for Teaching and Learning, Vol.60, pp.3—10 (1994).

11) Burmeister, S., Kenney, P. and Nice, D.: Analysis of Effectiveness of SI Sessions
for College Algebra, Calculus, and Statistics, Research in Collegiate Mathematics
Education II, Providence, RI, pp.145-154, American Mathematical Society (1996).

12) Etter, E.R., Burmeister, S.L. and Elder, R.J.: Improving Student Performance
and Retention via Supplemental Instruction, Journal of Accounting and Education,
Vol.18, Issue 4, pp.355-368 (2001).

(© 2011 Information Processing Society of Japan



3095 e-Learning000O000000O0O0O0O00O0COOOOOOCOOOOOCOOOOOOOGODOOOOO

13) Longden, B.: An Institutional Response to Changing Student Expectations and
Their Impact on Retention Rates, Journal of Higher Education Policy and Man-
agement, Vol.28, Issue 2, pp.173-187 (2006).

14) Takaoka, E.: Java Programming for Remedial Students — Supplementing E-
learning with Small-Group Instruction, World Conference on Educational Multi-
media, Hypermedia and Telecommunications 2008, Vienna, Austria, pp.4435-4440
(2008).

15) 0000000000000 00eLearning 000000000000 OODOOO
0000000000000 0D0D0D000DO00DO00O0D00D0O00D0Od0SSS2009
Vol.2009, No.6, pp.191-198, D OO O OO (2009).

(00 2303024000)
(0023090 12000)

o0 ooobooooo

ooooooooooobooboooOoobOOobOobOOoooOoobooooon
gboooobooooooboobooooOooooooooobOOobOoOoDo
gmoooooooooobooooooboooooboboooboboooo
goooooooooobooooooooboobobooooDbobOooboo
goooooooooobooooooobooboooobOoboobOobo
goboooboooobooooooobooboooooooooooooooobobooooDbobo
goboooboooooooooooooooooooooooboobooooooDbOoOoo
O00000O0O0AACEDACMOODOOOOOOODOOOOOOOOD 18000000
gooodd

oo o004
gboboobooboboobobooboobobobobooobob

gboboooooobobooooooboooooog
-

oo do

uoboooobooooboooooooooboooboobOoOobooDboOoo
goboooooooobooooooooboooOoobOocooobooobooDbon
OoO00O00000000O0ONTTOOO0OO0OOO0OO0ODOOO0O00O0O0O0ODOO
ooooooooooooooooooooooooboooooooooboo
goooooooooooooooboobooobooooobooooooooboo
ooooooooooobooooooooooboooobooooooOo0oO0O0OO0O0nIEEE
00000000000ooooooooosSpPlIEC000O0O0O0OO0OoOoOooooooan
00000 1300000000000 140 IEC-APCOOOOOO 180 IEC-1906 00O
o0220000000000003000000000

00o0oooooog Vol 52 No. 12 3080-3095 (Dec. 2011)

(© 2011 Information Processing Society of Japan



