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1 Introduction

There are three stages involved in the process of grad-
ing students’ reports: first, the student submits a report;
second, the instructor grades the report; and third, the
evaluation of the graded report is returned to the stu-
dent. The second stage of the process is problematic, be-
cause the work of careful grading is very time-consuming.
However, it is possible to reduce the labour in this stage
by using techniques of semi-automatic grading.

There are various techniques for evaluating stu-
dents’ reports automatically, and this research has iden-
tified two main categories:

e House Keeping: This technique includes auto-
matic checking of report deadlines, report length,
and grading of multiple choice type questions. Af-
ter this process has been completed, the instructor
grades and evaluates the student’s report.

¢ Evaluation Support: This technique provides the
instructor with a description of the experiment and
aspects of grading, such as theory verification. It
also provides a checklist to use for grading, and a
chart for the report.

The following section describes research based on
the House Keeping techniques used for a report submis-
sion system in programming education. This technol-
ogy is the pre-process for creating informations that the
score of the report and the cautionary note to the in-
structor when the case of the final grading in the after-
wards. Futhermore, we consider that this becomes the
aid of improvement of reliability for report’s inspection
system.

2 Basis of House Keeping

The term ’House Keeping’ refers to the checking of
small items in the report grading process[l]. This re-
search used three House Keeping modules, designed to
provide instructors with information on grading.

e Composition Verification Module: The Com-
position Verification Module compares the report
submitted by the student with a standard report
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form. Marks allocated reflect deviation from the
standard. Table 1 shows the subjects that are nec-
essary for programming reports. It is understood
that students must describe a report by the compo-
sition of eight subjects.

¢ Quantity Confirmation Module: The Quantity
Confirmation Module allocates marks on the basis
of the submitted report’s adequacy in relation to the
required word count or length.

¢ Keyword Scanning Module: The Keyword
Scanning Module allocates marks on the basis of
the number of relevant key words that should be
contained in the report.

The instructor can use the House Keeping mark in-
formation obtained by these three modules to assist the
grading of students’ reports.

Table 1: The necessary subjects for a programming re-
port.

5. Program Explanation
6. Program List

7. Execution Result

8. Consideration

1. Problem Analysis
2. Logic Model

3. Algorithm

4. Program Design

3 House Keeping for Program-
ming Report Evaluation

The target of the House Keeping system varies with
the programming experiments. Therefore, the instructor
must confirm the compilation of the attached program
and a result[2][3]. More than one module becomes nec-
essary to realize this support. A flow diagram of the
House Keeping process is shown in Figure 1.

The Program Extract Module extracts the part of
the program list from the report that is registered in the
RDBS (Relational DataBase System) first. The Program
List with the XML form is converted into plain from
the XML form. After the program syntax is checked by
the Syntactic Analysis Module, a program list is compiled
auntomatically by the Compile Module. An executive re-
sult is then compared with an executive result, which is
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Figure 1: Flow diagram of the House Keeping process
for the Program List.

attached to the student report and evaluated using the
Compare and Evaluate Module. The evaluation processed
at the end point is stored in the RDBS.

An outline of the House Keeping system in the Re-
port Submit system is shown in Figure 2. To make House
Keeping run smoothly, the RDBS is placed at the centre
of the Report Submit system. The procedures for vari-
ous evaluation outputs can be posted in the module units
around the RDBS. In fact, it can separate such modules
as the Composition Verification Module, the Quantity
Confirmation Module, the Keyword Scanning Module,
or other modules. Then, it is the same way that the
executive confirmation of the program attached to the
report as well.

4 Current Work and Future Re-
search

The authors have constructed the system described
above and prepared it for introduction to a beginners’
class in C programming. In addition, the authors have
analysed the programming reports of the 40-person class
for a half-year period. Even if automatic submission is
by e-mail, it is planned to build an exclusive registration
system. The reports are already registered in an RDBS,
and it should prove effective to arrange the modules so
that a report can be evaluated in the surroundings of the
RDBS.

To date, the Composition Verification Module, the
Quantity Confirmation Module, the Syntactic Analysis
Module, and the prototype of the Program Extract Mod-
ule have been assembled, and experiments have heen con-
ducted using the proposed methods. Because the inde-
pendence of each module is high, we can show that it is
easy to evaluate the method, module by module. More-
over, the correspondence of plural every instructor, the
subjects are also easy to construct.
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Figure 2: Outline of the House Keeping system in the
Report Submit system.

By using multiple modules, we obtain the functions
of the report inspection on the various sides. For this in-
spection being under all machinary process, this system
can provide to reduce the work time of grading the re-
port, and accurate outputs of report information. In ad-
dition, we expect to improve the reliability of this system
by evaluating the correctness of the inspection modules.

Finally, further research is required to address the
following issues: (1) how much support is necessary for
an instructor; (2) what is the form of the figure used for
the description of “Logic Model” and “Algorithm”; and
(3) what method can be used to maintain contact with
instructors supported by these modules.
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