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Implementation and Evaluation of PEN:
The Programming Environment for Novices

TOMOHIRO NISHIDA,"* AKIRA HARADA,™ RYOTA NAKAMURA,3:0
YUSUKE MivyAMOTO and TOSHIO MATSUURA'?

We have developed a programming environment ‘PEN.” This is for a novice to learn the
basic features of programming such as control structures]In this paper we describe the imple-
mentation of PEN and report the comparative experiments for novice users’ comprehensions
between PEN and JavaScriptl PEN’s language specification was derived from a program-
ming language DNCL which has been carried out National Center for University Entrance
ExaminationsO In this languaged the keywords such as ‘if’, ‘then’ are written in Japanesel
Therefore novices easily understand the points without translationsl] Other PEN’s features
are as follows; (1) input methods that assist programming, avoiding syntax errors caused by
typing error, (2) step-by-step execution, (3) execution speed control, (4) displaying variables.
According to the questionnaire submitted from the subjectsd PEN had a good reputation
among novice users] FurthermoreO in comparison of DNCL using PEN to JavaScript with a
conventional environment, PEN showed a significant advantage in subjects’ comprehension of
programming by the results of the subjects’ self-evaluations and the examination scores. From
the above resultsd we conclude that PEN is effective in programming education for novicesO
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Table 6 ANOVA table of the examination result.
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