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The research findings on the implementation of a digital application that augments and
enhances the performance of the assessment process involving professional judgment will be
discussed. Previous digital applications in education have tended to focus on student learning,
this one, however focuses on the assessment process. The application moves the
marking/recording sheet off the desk and onto the desktop by combining features of word
processor, spreadsheet and database programs. In the process many performance
enhancements are achieved through the reduction of unproductive and administrative work
involved in the marking process (e.g. manually adding up of marks, recording, and spell
checking of comments). Many views of the recorded information are provided. The improved
performance provides the opportunity for more time to be spent on feedback, reflection and
moderation. Features are described and discussed from the marker’s perspective in the
presentation and concludes with additional features and possible uses of the application
especially in the moderation process and in making the assessment process educative.
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Introduction

This paper discusses the features and technologies involved in the digitization of the
assessment process, using two examples of digital assessment implemented as part of my
post-doctoral study.

Currently, the assessment process moves from a digital media (word-processed exam
guestions) to analogue (hand-written answers) and back to digital (word-processed marking
key). This process takes place many times, as the assessment process moves from the student
work or performance, to its marking and administration. The digitization of some of the
stages involved in the assessment process, for example, the word-processing of student work,
has been beneficial and productive. However, | would argue that many of these beneficial and
productive elements provided through digitization are reduced or lost when the next stage
moves back to an analogue media. Further, when the whole assessment process is digitized,
many innovative and educative possibilities, which are either impossible or highly expensive
within the analogue environment, will be achievable.

In this paper, 1 will describe two innovative examples of digital assessment that are not
replications of paper-based assessment processes, and cover the whole assessment process
from the digital capture of student authentic work to its digital marking. I will conclude this
paper by highlighting the benefits and synergies achieved when both sides of the assessment
process are digitized (student work and marking).

Background

The objective of my research has been to investigate how digital technologies could augment
the whole assessment process, not only by improving the individual assessment stages, but
also by linking them seamlessly so that the student and teacher can focus on the educational
activity and improve their performance. This research has included the following areas of
investigation: the design, development and digitization of the student performance task; the
design, development and digitization of the marking; and the digitization of the management
and reporting aspects of the assessment process.

As we rapidly leave the analogue world behind and embrace the digital world, the educational
systems are finding it difficult to catch up. The opportunities that digital media and tools offer
to education are being embraced: the use of Interactive Whiteboards (IWB) and netbooks on
the hardware side; and podcasts, vodcasts and blogs on the digital media side are just some
examples. However, assessment has been lagging behind in the uptake of digital technology,
and most assessment tasks are still paper-based, as is the marking of those task. The
limitations of current assessment procedures often distort what students learn and what is
taught. The digitization of the assessment process presents the opportunity to eliminate many
of these limitations, thus enhancing student learning.



Digital forms of assessment

In this presentation, the term ‘assessment’ has been divided into two distinct areas: the
assessment task and the task assessment (see Figure 1).
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Figure 1: Clarification of the term assessment

The assessment task is what the student does to meet the assessment or exam requirements.
The task assessment, on the other hand, is what the marker does to grade or mark the student
work or performance, including the administrative work involved. Two examples of the
digitization of these two distinct areas of assessment are presented below.

Digitization of the assessment task

One of the more difficult aspects of assessment is to capture and mark student performance on
paper. Performance-based assessment is one of the oldest forms of assessment, and has been
marked in many ways, for example, through an observation or simulation, an interview or a
portfolio of some kind. These marking methods tend to be costly and difficult to manage for
schools.

The Centre for Schooling and Learning Technologies CSaLT, in collaboration with the
Curriculum Council of Western Australia and supported by an Australian Research Council
grant, is currently conducting a three-year study investigating the potential of digital
technologies to represent student output from high-stakes performance-based tasks in four
senior secondary courses: Applied Information Technology, Engineering Studies, Italian and
Physical Education Studies. | will describe how the student performances were captured in
two of these courses, Engineering Studies and Physical Education Studies.

In Engineering Studies, an online digital exam incorporated the capture of text, sketches and
their annotation, and a short video-clip over a two-hour period. This process resulted in a
digital trace of students’ performance over time, and allowed for the assessment of not just
the final product but also the development process.
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Introduction

Task Context: You are camping at a remote beach and have run out of
drinking water.

You were dropped off at the beach and will not be picked up for another
2 weeks, so you have no transport and no means of contacting the
outside world.

- There is no water around and so you need to invent a process to make
. some drinking water. You have no fire or power, so you must depend on
the heat and energy from the sun.

Design Brief Statement
You are to design a system to produce drinking water.

In your own words, rewrite the design brief statement. (You have 2 minutes to complete this.) Click here to start.

Figure 2: Task scenario presented to the students

Figure 2 shows the way in which the task scenario was presented to the students during the
engineering exam, while Figure 3 shows one student using the technologies to capture their
work during the exam.

Figure 3: Technology used in the engineering exam

A different approach was used for Physical Education Studies. The assessment task consisted
of three components: the first and the last components were digital exams that captured
student responses to questions in typed text and via a digital drawing; the second component
involved the digital video-recording of students completing four skill drills and two modified
games situations in the sports field. The digital recording required the use of three remote-
controlled video cameras, the output of which was digitally combined into one video-clip.
The final exam presented students with their own performance video-clips, which they were
required to reflect on to answer the exam questions. Figure 4 shows an example of one of the
final exam screens as presented to students; on the left, the figure shows the exam questions
and response boxes, while the screen displaying the video-recording can be seen on the right.
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Reflection Skills

Type your answers in the RED scrolling boxes below.

Basic Challenge
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Describe the key changes in skillsitechniques used in the adapted challenge part of the exam (second part of GAMES.
videos].
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Figure 4: Final exam screen for Physical Education Studies

Digitization of the task assessment

In Engineering Studies, the marker was able to digitally record marks and view the student
work in the same window, and to move between the student’s work and the related marking
keys seamlessly by clicking on buttons. Figure 5 shows the window the marker used to mark
the student performance, with the analytical marking key on the left and the student work on
the right.
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Figure 5: The digital marking of student work in Engineering Studies



The Physical Education Studies student performance was marked in a similar way, as shown
in Figure 6. In this case, the different student video-clips are accessed by clicking on the

buttons on the top right of the screen.
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To see a FULL screen of the movie right-click and choose Z0OM.
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Figure 6: The digital marking of student work in Physical Education Studies

In addition to analytical digital marking, the study also investigated comparative-pair
marking, a method of marking where a marker compares the work or performance of two
students and then chooses the best one of the two. Comparisons between different pairs are
repeated many times until a ranking of students is obtained. Figure 7 shows an example of

how this marking method was digitized.

‘Saat marking s sat | ap103

M s P viawea

[avasr | wvaes | swvews | et |

' . i
Haolistic
i [ mavis: [ sovesss | ssvews | sovoss | ‘Game Vides |
e a5 s

—_— -, |

dp115 10

|gure 7: Comparative-pairs marking

Te 509 a FULL scroen of tha movie right-click and chaose ZO0M.

Reflection Strategies dp115
Basic Ghalienge

e 80 6 whal | wrti In the Bt part of the sxam.

Adapted Chalenge

pace bar the middie 4 didnt werk




The current online system generates pairs of student work for each marker to judge, and
provides a facility for recording the marker’s judgment and related notes. The tool calculates
scores and associated reliability coefficients using Rash modelling while marking occurs,
which means that when an acceptable level of reliability was reached marking can stop.

Advantages of digital assessment

Digitization of the assessment process provides a richer environment for students to
demonstrate both their knowledge and performance compared with the traditional paper-
based assessment methods. As seen in the examples above, in both courses students were able
to use different types of digital media to demonstrate their knowledge; in addition, in the
Engineering Studies exam, not only the final design, but the development process was
captured, while in the Physical Education exam, students were able to link their theoretical
knowledge of the sport to their actual performance.

On the markers’ side, by using a digital assessment environment, information — both student
performance and marking — is entered once, and can then be accessed, displayed, stored and
managed in multiple ways. Most of the busy administrative work associated with paper-based
assessment, which typically requires a time-consuming and complex integration of
spreadsheet and word processor applications, has been eliminated, thus allowing markers to
focus on the professional judgment of the student’s work.

Concluding comments

The digitization of the assessment process is still in its infancy, however this paper has shown
that with current technologies it is possible to complete the whole process digitally, and that a
digital environment has a number of advantages for both students and markers. Self-, peer-
and group-assessment are now cost effective, as is the student marking of exemplars online.
The integration brought about by the digitization of both the assessment task and the task
assessment is blurring the boundaries between teaching, learning and assessment. The
assessment task can now represent what is taught, and not just what can be reproduced on
paper, and students can be active participants in the assessment process and life-long learners.



