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The Examination Technologies working party was established by Senate in September 2002 to follow up on the report produced by CELT for the Vice-Chancellor’s Advisory Committee, Examination Technologies (Mozer, Muldoon and Quinn, 2002).  

Final invigilated examinations are used extensively throughout higher education (and in other domains) both within Australia and overseas, but this does not in and of itself justify their existence. However, the practice of using such formal examinations provides a degree of face validity for employers and professional bodies and there are numerous reasons based on pedagogical, fiscal/pecuniary and other grounds to support their continued use. Initially, this working party considered the “justification” for exams and the pros and cons for their use, after which the matter of whether suitable technological alternatives could be reasonably employed was addressed.

This report canvasses the reasons for the use of final examinations at CSU and considers the various alternative technologies that are available for assessment and examinations.

2.
METHODOLOGY

The working party in its deliberations specifically considered the following six issues:

1. What is the extent of the use of final examinations in CSU?

2. What are the reasons for the use of final examinations by faculties?

3. What are the delays and problems associated with the extensive use of final examinations?

4. What alternative examination technologies are available and what are their advantages and disadvantages?

5. What are the barriers to adopting alternative examination technologies at CSU and how can these are overcome?

6. What alternative examination technologies should the working party recommend to CSU for adoption and how should they be implemented?

The working party met regularly by videoconference and face to face since March.  The investigations and consultations carried out by the working party included:

· Investigations by each faculty member on the working party of final examination practice in their respective faculties and the knowledge and use made of alternative examination technologies.

· An open videoconference for staff to attend and make their views known to the working party

· A staff questionnaire administered on-line through What’s New and News.

3.  
WHAT IS THE EXTENT OF THE USE OF FINAL EXMINATIONS AT         CSU?

In the 2002 Spring Session, 401 subjects used a final examination out of total of 592 discrete subjects offered by the university.  There were a total of 284 internal examinations, 332 distance education examinations and 82 offshore tutorial exams administered.  This number is typical of other sessions in the recent past and appears to be relatively stable.  There were 405 final examinations in autumn session 2002 out of a total of 625 subjects offered by the university suggesting a fairly stable rate of final examination usage.

The use of final examinations varies considerably by faculty.  Table 1 presents the number of subjects with final examinations by faculty for spring 2002 together with the numbers of students sitting examinations.

Table 1

Final examinations by faculty

	Faculty
	Number of subjects with final exams
	Number of students sitting final exams
	Average number of students per exam

	Arts
	74
	3791
	51

	Commerce
	59
	6006
	102

	Education
	14
	1402
	100

	Health
	116
	4720
	41

	Science & Agriculture
	138
	8964
	65


Three things are apparent from these figures:

1. The Faculty of Education makes very little use of final examinations compared to the other faculties

2. The science-based Faculties of Health Studies and Science and Agriculture make more use of final examinations than other faculties

3. Some Faculties achieve higher ratios of students per exam than others do.  Thus, Commerce and Education have around 100 students per examination whilst Health and Arts have fewer than 60, reflecting a greater number of smaller enrolment subjects that have final examinations in these Faculties.

Final examinations are also more common in undergraduate subjects than in post-graduate subjects. The cost of final examinations to the university is significantly higher for distance education than for internal examinations.  In spring 2002, the cost for on-campus invigilation was $4.22 per candidate and the cost for distance education invigilation was $20.96 per candidate.  However, the average for distance education invigilation masks a very wide range.  For instance, in the case of isolated students in overseas locations, the cost of invigilation for a single examination for a single student can be as high as $600.  Nor does this figure include the time spent by staff in the Examinations Office making complex arrangements for such examinations to take place.

However, the use of formal, final invigilated examinations organised through the CSU Examinations Office does not reflect the total number of examination style assessments held within the university.  Many subjects use examinations and tests (e.g. mid-session) outside the exam period and these are usually conducted in classes and invigilated by academic staff.  Other subjects involve the use of “take-home” examinations in which students receive an unseen assignment that has to be completed and returned within a specified time period. There are no figures for the number of such examinations, but the practice is commonplace. Furthermore, issues associated with conducting these examinations such as the costs associated with salaries for invigilation by academics or arranging suitable room locations are not included in the cost of running exams (particularly for on-campus examinations for internal students during teaching weeks and for distance education students during residential school periods).

4. 
WHAT ARE THE REASONS FOR THE USE OF FINAL EXAMINATIONS BY FACULTIES?
There are a few reasons for staff using final examinations in their subjects.

Professional accreditation.  Professional bodies accredit an increasing number of CSU’s courses.  The extent of prescription with regard to final examinations varies.  Some, such as CPA Australia, stipulate that all accredited subjects in the B.Bus (Accounting) have final examinations.  Others, such as the Australian Computer Society, do not stipulate examinations but take the method of assessment into account when accrediting courses.  Staff feel that not to have examinations in these courses would risk losing professional recognition. This is a significant issue for CSU as the level of professional accreditation is likely to increase in the future.  For example, the Faculty of Commerce is currently seeking to accredit the MBA program.  This will mean that many subjects in the MBA will have to include a final examination – a considerable escalation of the incidence of final examinations in the university.

Authentication.  Many staff feel that final examinations offer the only viable solution to the problems of plagiarism and collusion and the only way of ensuring that the work being assessed is that of the student.  The rising concerns over plagiarism are likely to increase the pressures on the university to assess through final, invigilated examinations.

Integration of subject matter.  Final examinations require students to review and reflect on the whole subject in a way that most assignments do not.  Some staff see final examinations as contributing to formative assessment and hence an important tool for integrating learning within whole subjects.

Efficiency.  Final examinations are relatively quick and easy to mark in comparison to complex assignments that also require significant feedback to the student.  Final examinations provide an efficient and effective use of staff time and resources.

Staff who do not favour using final examinations cite the following reasons:

· Surface Learning. Examinations test only memorisation rather than understanding and deep learning.  Other forms of assessment should be used where possible to enhance learning.

· Examination Stress.  Final examinations are viewed as too stressful for the students.  Some students have good  “examination technique” and tend to do well regardless of their diligence or understanding whilst others experience considerable stress and anxiety.

The staff survey confirmed the picture obtained from the faculties.  56 responses were obtained from a wide cross section of staff distributed relatively evenly across the Faculties.  On the question of accreditation of courses and the attitudes of accrediting bodies towards final examinations, 6 responded that their course was regulated by a professional body, 23 responded that their course was accredited by a professional body and 28 responded that their course was neither regulated not accredited. Of those who responded that their course was accredited:

· 3 responded that the body specified an exam

· 9 responded that the body recommended an exam

· 11 responded that the body was silent on exams

These figures suggest that not all accrediting bodies specify a requirement for final examinations to be used and there may be some room to reduce the number of final examinations taken whilst retaining recognition. However, the issue of a requirement for final examinations may not be specifically targeted in the course accreditation process. Also, in some professions, such as Pharmacy, there is a year of further study post-graduation with examinations (written and/or oral) at the conclusion, prior to full registration in the profession.  

With regard to the reasons for setting final examinations, the top 3 reasons (other than for accreditation purposes) identified by respondents were:

· Final invigilated examinations are the only way to authenticate the learning of the individual student (26 responses)

· Final invigilated examinations insure against collusion, plagiarism and cheating (13 responses)

· Final invigilated examinations force students to integrate their learning in the subject (9 responses)

Thus, apart from accreditation, the overwhelming reason for setting final examinations is to authenticate student assessment and to avoid cheating. Any alternative examination technology will, therefore, have to be capable of authenticating students and not provide opportunities for plagiarism, collusion and cheating.

Recommendations

1. That the Sub-Deans, Learning and Teaching or their equivalents in each Faculty map their Faculty’s assessment practices with a view to reviewing the extent of the use of final, invigilated examinations in their courses

2. That during the process of Course Review and Course Development, Faculties investigate with accrediting bodies the extent of the requirement, if any, for the use of final invigilated examinations

5. 
WHAT ARE THE DELAYS AND PROBLEMS ASSOCIATED WITH THE EXTENSIVE USE OF FINAL EXAMINATIONS?

Whilst final examinations are an efficient means of assessment, their widespread use in the university can present problems.

The cost of running examination centres for distance education students is an important issue.  As indicated earlier, the average cost of $20.96 per candidate masks a wide range of costs and the provision of final, invigilated examinations for small groups in Australia and overseas represents a major cost to the university - smaller examination groups tend to escalate the fixed costs of examination infrastructure very quickly. 

Delays in the delivery of final examination scripts for marking have also presented problems, particularly the late arrival of scripts from overseas partners. This can often place considerable stress on academic staff who are required to mark and finalise grades against very tight deadlines. In this context it is important that staff ensure that examination scripts are collected in a timely manner from internal examination centres. However, the Examinations Office believes that the processing of domestic distance education examinations has become considerably more efficient in recent times.

Recommendations

1. That alternative final examination strategies be considered for cohorts of fewer than 5 students

6.  
WHAT ALTERNATIVE EXAMINATION TECHNOLOGIES ARE AVAILABLE AND WHAT ARE THEIR ADVANTAGES AND DISADVANTAGES?

There are numerous online assessment technologies available in the market. The working party reviewed the following products.

Blackboard and WebCT.  These are commercial learning shells and provide a variety of assessment systems that allow lecturers to design tests and quizzes, which return instant results. These include matching, fill-in-the blank, multiple-choice questions, and formulaic questions. Students can also submit assessment work (eg essays and projects) to the lecturer via a digital drop box which stamps files with the time submitted and uploads them to the lecturer’s site. Lecturers mark online and the system displays all the marks for a particular cohort. Students can also check their marks via the “My Grades” tab.

Textbook publishers such as Pearson Education and McGraw-Hill provide course-authoring tools that incorporate fully automated testing tools. These course-authoring tools are powered by Blackboard and WebCT respectively. They offer testing tools that include question banks for:

· short answer/essay;

· multiple choice;

· multiple answer;

· true or false;

· matching;

· fill-in-the-blank; and

· ordering.

Questionmark, a leading testing and assessment software developer, offers the biggest range of online testing tools. This software enables users to write, deliver and mark surveys, tests, questionnaires and tutorials. Questionmark is widely used by higher education institutions in the US, as well as in the UK. Macquarie University also uses Questionmark for the test delivery and scoring of the Macquarie Business Mathematics Competition - Australia's first fully online mathematics competition for high school students. 

CISCO has also devised cutting-edge assessment tools as part of the Cisco Networking Academy Program. The assessment tools are designed to track a student’s progress throughout the curriculum while giving immediate feedback to students and lecturers about the learning outcomes achieved. Students get feedback to help them learn while lecturers have access to automated grade books that reflect learning patterns, as well as obtain an overall summary of proficiency levels. 

Hot Potatoes (http://web.uvic.ca/hrd/hotpot/) was developed by University of Victoria. The Hot Potatoes suite includes six applications, which allows lecturers to create interactive multiple-choice, short-answer, jumbled-sentence, crossword, matching/ordering and gap-fill exercises for the World Wide Web. These are created as javascript or DHTML pages and are best used for formative purposes. It is possible to use them for summative purposes, but this requires CGI scripting to be done. It is thus not a scalable solution for CSU. 

Test Pilot (http://www.clearlearning.com) was developed at Purdue University and has long list of features. It has been used by US school districts and universities. It supports a wide range of question types, though there is little information about how each of these are marked:

OASIS (Online Assessment Submission Information System) Lite, developed at CSU, is a second-generation online assessment tool that allows students to complete a series of questions in multiple-choice format. As this system is fully automated, the result is generated instantly, requiring no marking time on the part of academic staff. OASIS Lite is more flexible than the original OASIS in that it allows students to attempt the multiple choice test several times for formative assessment or limit attempts to one for summative assessment. It also allows students to access the test anytime throughout the session or only within a specified period. Students can review test results to identify which questions they answered correctly and ascertain knowledge or skill gaps.

7.  
WHAT ARE THE BARRIERS TO ADOPTING ALTERNATIVE EXAMINATION TECHNOLOGIES AT CSU AND HOW CAN THESE BE OVERCOME? 

The use of these forms of alternative assessment technologies is very limited at CSU.  OASIS, which is the most widely used tool, is currently only registered for use in 15 subjects.  From  the point of view of use in final examinations at CSU, all current web-based examination technologies suffer from three major problems:

Authentication.  None of these technologies has overcome the problem of authenticating that the student taking the examination is the student to be assessed.  Computer based examination centres overcome this problem but only through invigilation – human and electronic, beyond simple password access with technology such as fingerprint or voice recognition.  For reasons of cost and lack of accessibility to most CSU students, this would not be a feasible option for final examinations at CSU.

Integration of learning.  The alternative computer-based examination technologies listed above are primarily used as variations on multiple-choice and quiz technology.  These forms of assessment are most often used in testing the surface learning of students – factual recall and association.  It is difficult to use them for testing deep learning and the integration of the content of a subject.  Whilst these technologies can cope with the traditional essay/case study formats that have been the preferred methods of assessment for deep learning under examination  conditions, they are not susceptible to automated marking as with the categorical response multiple-choice or true-false type questions.  

Reliability.  For web-based examinations to be viable there would be no room for system failure at the time that the examination went up on-line.  A very high level of system reliability would need to be assured for large-scale, web-based examinations to take place.

Cost and infrastructure. For most subjects requiring an exam, CSU is unlikely to have access to sufficient computer terminals to have all internal students sit the examination at the same time. For example, the Jack Cross Computer Centre on Wagga campus could cater for an internal cohort of only 60 students sitting simultaneously (and then only with multiple invigilators). 

For distance students, the only available computer might be the student’s own and hence appropriate invigilation might be impossible. Whilst commercial computer-based examination centres are now beginning to emerge, the limited information available suggests that the cost of providing access to the required network of computers would be significantly greater than the cost of current examination procedures (in the order of $100/exam). Whilst this cost may reduce over time with the advent of on-line universities etc, it will always be at a commercial rate.

Recommendations

1. That CELT, in conjunction with the Division of Information Technology, continues to monitor the development of alternative examination technologies.

2. That, in view of the rapid development of on-line assessment technologies, Academic Senate review the use of alternative examination technologies in a further eighteen months, prompted by monitoring carried out by CELT and DIT.

8.  
WHAT ALTERNATIVE EXAMINATION TECHNOLOGIES SHOULD THE WORKING PARTY RECOMMEND TO CSU FOR ADOPTION AND HOW SHOULD THEY BE IMPLEMENTED? 

The working party has concluded that the alternative examination technologies currently available do not meet important basic requirements for final examinations at CSU and cannot replace traditional, invigilated examinations at this time.  However, the alternative technologies offer very good solutions for continual assessment, both formative and summative, and CSU should promote the use of these technologies in on-going assessment.

Recommendations

1. That a program of staff development be mounted by CELT which highlights the use of alternative assessment technologies in the continual assessment in courses.
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