




















assignment. For example, in a programming assignment, the teacher may be looking for
certain syntactic structures in the solution or for testing and documentation standards. The
bottom left pane is a tree alowing the marker to navigate the criteria sheet and the bottom
right pane is where marks and comments are entered.

The marker cannot edit the student's work directly in the top right pane but they can compose
comments in the bottom right pane's text areas and insert hypertext links into the student’s
work, as shown in Figure 5. Thisis a convenient way for students to examine their mistakes
especialy if the same error has recurred. F°M? allows comments to be linked together so that
the student can search backwards and forwards throughout the document. On the top button
bar, the arrow (fourth from the right) is very important for marking programming
assignments. This button is linked to a command which allows markers to run the student’s
program. For example, Figure 5 shows a student's Visua Basic program which can be run
from inside F?M? rather than having to exit and start the runtime system separately.

In the process of marking, sections of the student submission are annotated and linked to the
relevant criteria and marks are allocated in the criteria sheet, automatically totalled and
displayed at bottom right. The marking options are flexible; the unit coordinator can provide
checkboxes to give or not give fixed part marks, or ‘out of’ fields to alow any mark up to
some maximum; they can initially set marks to zero so that marks are given as the criteria are
checked, or to initialy give full marks so that marks need only be taken off where defects are
found. While text fields can be provided in the lower right pane for individual comments on
each criterion, often the criterion name, plus the bi-directional linkage to the occurrencesin
their code, makes it clear to the student without needing further annotation. Finally overall
comments and discretionary marks may be provided, if the unit coordinator chooses to allow
this.

All of thisrich detail of marking scheme and feedback is available to the student. They
receive what is essentially aread-only version of the F>M? environment in pure HTML so that
they need no special viewer.

F*M? is one of the outstanding features of the OAS and most markers have commented on
how much time they save (some suggest up to 30%) by not having to deal with bundles of
paper assignments, not to mention the convenience of being able to access files and mark

from home.

Related work

Electronic submission of assignments has been widely used by information technology
teachers for many years, taking the form of email submission, transferring files to a specified
directory or providing marker access to directories and files on a unix system. A brief search
of the web still reveals many examples where these practices are continued. They have had
varying degrees of success but the following comment taken from an email list is quite
revealing. “I was hoping to use an email-based submission system, but there are still afew
bugs. For now, you will need to put your file in adirectory on RCS (also accessible from CS
workstations).”

A simple, modern form of electronic assignment marking is to use MS Word which is popular
and affords some advantages over manual methods. Feedback comments can be provided
through hidden text, the Comment facility or by using different fonts and colours. Changes
can be examined through the Track Changes facility. This may be satisfactory for written



word assignments but is totally inappropriate for computer programs, which are presented in
pure text form so that they can be compiled and run.

There are many examples of more sophisticated uses of electronic-based assessment reported
in the literature, ranging from online questionnaire generators to comprehensive systems
which may include submission of assignments and examinations, plagiarism checking and
marking. The Hot Potatoes suite (Hot Potatoes, 2002) includes six applications, enabling the
user to create interactive multiple-choice, short-answer, jumbled-sentence, crossword,
matching/ordering and gap-fill exercises for the web. Again this does not provide the facilities
needed for programming assignments.

One of the most successful examples of electronic courseware in Information Technology is
Course Master (Course Master, 2000), a client-sever system for delivering course-based
programming. It provides functions for automatic assessment of students work,
administration of the resulting marks, solutions and course materials. It is also able to detect
plagiarism in students’ programs. A student is able to develop a program, submit it to the
server for marking or evaluation and get instant feedback. CourseMaster is a complete re-
implementation after 10 years of experience using the Ceilidh system (Foxley, 1999) in many
institutions.

The BOSS system (Joy & Luck, 1998) is closer to OAS in terms of its intended use. This
system alows programming assignments to be submitted online, tested against prescribed
criteria and manually marked in a secure environment. Recently facilities have been added for
electronic marking using ‘electronic marksheets . The project is driven by demands of
increasing student numbers and is restricted to particular operating systems.

The OAS provides al of the functionality of BOSS and improves on this and other existing
systems in a number of ways. Firstly, it was motivated to some extent by large class sizes but
more so by the desire to provide more useful feedback to students, which has proved to be
popular. Secondly, the OAS may be used across all unitsin a course of study and is not
restricted to particular course materials like Course Master. Thirdly, OAS is web-based which
represents a familiar and easy to use environment for students and is not constrained by
certain operating systems. Finally, lecturers find that the F°M? marking program is easy to use
and many have stated that it is time-saving compared to manual systems. F°M? is a Java
application, which means that it can run on any system with a Java Virtual Machine installed.
The electronic delivery of programming assignments also means that, before the files are
submitted to F2M?, they have already been virus checked, are already compiled and may
easily have been run against a test suite. A further advantage of the OASisthat it isasingle
integrated system unlike BOSS which is a suite of related programs.

Conclusions and further work

The OAS has not replaced the faculty’s manual system entirely. However it has proved very
successful since being trialed in semester 2 of 2001. FIT’s Technical Services Section took
over the OAS at the completion of the project and entirely revised the code to produce a stable
production environment from the prototype. Gradually more lecturers adopted the OAS in
their units last year. Some of thisis aresult of student demand, while in other cases teachers
have the convenience of introducing fully automatic marking schemes through the OAS. The
OASisamenable to all nature of assignments and is used in subjects such as C programming,
database, Visual Basic, Java programming and written documents. Some of these use
automatic marking and others use F°M?2.



The functionality of the OAS is being expanded further. In the second half of 2002, a
subsystem was devel oped and successfully trialed to handle online, real- time examinations.
This is known as the Online Examination System (OES) and is useful for facilitating
laboratory practical exams. One shortcoming of the OAS is the lack of an authoring tool

for lecturers to create their assignment specifications and marking criteria online in aforms-
based web page. Such afacility would reduce the workload on the OAS application
programmers who currently have to enter into the OAS the assignment details in the required
format for each assignment in each subject.

Should the OES prove successful, final examinations could be handled in the same way as
assignments. The marked scripts could be returned to the students for feedback, which would
subsume the faculty’ s current exam review process. This is a tedious mechanism whereby
students make appointments to see their scripts, office staff extract the scripts from the many
unit bundles, supervise the student viewing, and collect the scripts afterward. Online exams
could subsequently take on a more formative role by providing the students better feedback
rather than being perceived as a dead-end with a purely summative result.

At various stages throughout the OAS project, feedback was sought about the system, in
particular by applying web-based surveys using WOLF (Nulty, Bancroft, Brewster & Smith,
1998). The response from students has been consistertly positive in recent times after initia
technical difficulties. Students have on occasion expressed their dismay when, having been
exposed to the OAS, they find it is not being used in a subsequent unit. The lecturers who are
using the OAS are unreservedly enthusiastic and this suggests that the uptake will continue to
increase. .
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