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Abstract: In this paper, we aim to realize some functions related to the assessment of learning conditions
in order to help teachers understand the learning situation in their classroom, which can be difficult to
grasp. We implement the functions in a Web-based learning management system for programming exercises
to be completed in the classroom in an online environment. Using this method, we design and evaluate the
functions based on a survey of previous studies and a requirements’ analysis for the assessment of learning
conditions during programming exercises. This realization of functions is based on the use of a learning
management system that enables the distribution of exercises, the creation of an answer program, compi-
lation, running, and submission of answers. The functions for the whole class include a classification error
count function and a work progress summary, prepared in advance; both of witch are based on the model
answer program. These functions can be applied with sufficient accuracy with respect to exercises in the Java
language for performing console output. Another function, for individual students, is the presentation of the
student’s work history and the detection of students whose progress is delayed by an outlier analysis of work
progress. This feature can identify students with problems in manageable degree and help teachers properly
set references value for outliers. Teaching guidance, based on information presented by the system in a real
class, has been observed in about half of the total number cases. Thus, we can conclude that the learning
management system incorporating these features, is effective in helping students learn situational awareness
in programming exercises. The functions assessing learning conditions present the error classification sum-
mary and progress of the whole class for the reference of the teacher, to allow a model answer program. By
presenting students’ work history and detecting students whose progress is delayed, this function allows the
teacher to grasp at any time, while going around the classroom, any difficulties in the learning conditions.

Keywords: programming practicum, learning management system, assessing learning conditions, outlier
analysis
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Fig. 1 Functions in programming practicum support systems.
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Table 4 The numbers of exercises issue and learning content,

in the experiment.
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Table 5 Contents of the cause and effect of guidance by the

presentation screen of the proposed function.
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Table 6 Numbers of guidance by a hand rising and patrol.

EdE L Y
K[l 42 23

JRIA .
FF 22 10
it 64 33

o HMEADONZ
Bhrolzib

— {HE OMRERIGD O RERIE OERE THY AT 4
ELTHBMLEN TV O THEHBREDIGR, HE
P OEROEHARS .

— TURNANVIEOL T =R T X 2D T, FHEN
ED &) BAIRPLTRREIZAT 355> TV % D % LR
T&, FHRIEGET LA OFEAHEHRE LTHAHTE 5.
HEIp o fo ik

— FRIZ .,

o ¥ H BOHE :

Bhrolzib

— NHODOLZ VTN NVITT— 2OV T—FIZT R
FATR 5.

— FRRMDSEIES ) E— P THRATELDT, K
Hred LI TA ICHREOIRRSHE .

— EEBREOBMIZLY, EEI/ENLTW S BKN %
RS H 5.

TEhofo i

— FPRNEEOEHZ LT, DL rdH -
oA Ay = U RIR S NS & BRI
5.

— HEOEFEME IS DY TEFEDFHIRN 23R
SND EFHRIFE LT,

o ER I FEIRIICEBEREDILRNEF IO W, FH R

1928



[BERAIEF =R EE Vol.55 No.8 1918-1930 (Aug. 2014)

£ 7 HADSOREOLE

Table 7 Ratio of guidance from teachers.
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