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Abstracts: Design of assessment tasks is vital in determining the effective achievement of learning outcomes for a given set of learning objectives. The design of quality assured assessments tasks becomes more difficult, when a institution offers the same unit in distributed environments. Monash offers study programs with overseas partners, in a multi campus environment and with Monash College for diploma entry students to Monash. To align the assessment tasks to the learning objectives fairly in distributed environments, this paper presents a prescription approach to develop assessment tasks e.g. exam paper, assignment, test etc. The paper uses an action research methodology for a case study to highlight the effectiveness of the approach. The results in terms of a quality assurance grid indicate the uniform coverage of the learning objectives by the assessment tasks. 
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Introduction

The prescription approach to designing assessments is a new concept in the educational action research area. The assessment of the learning objectives reflects the learning of the learner (Shepard, 2000), and this is basically an assessment planning tool. It is a list of suggested appropriate materials that identifies specific assignments that a teacher can devise, to meet a set of learning objectives. It is a very systematic process of designing assessments that meet the standards of a good assessment criteria thus ensuring a student’s learning. The paper focuses on the intricacies of this prescription approach in detail.

The prescription methodology is an iterative process to evolve an acceptable level of assessment design. Obviously, the prescription design has to be marginally modified to suit particular units. The essence of this work is to provide a broad frame-work and validate the same through a case study. 

The prescription approach is particularly suitable to the teaching structure of the Gippsland campus. Teaching in our school at Gippsland is unique due to the multi-modal (on- campus, off shore, distance etc.) and multi-location (Gippsland, Hong Kong, Singapore, distance) delivery. The problems are further compounded due to a given unit (such as GCO1811- fundamental programming unit – Lewis, L) being taught for students from BIT course, Grad cert course (under the code GCO9805) and also for diploma students of Monash college (code MCD3140) etc. Further, the teaching of some of these courses is 'not in phase'-- implying it requires assessment tasks (exam papers and assignments) to be set separately at different times. For example, Monash College has a trimester system requiring three sets of exam papers each year to be developed. Further, separate exam papers are also required to be set for 'deferred exam' students. 

All this means an enormous amount of work requiring questions to be framed effectively covering all the learning objectives of the unit that meet the requirements of a well-formulated exam paper. 

The paper explores and elaborates on the 'prescription approach’, which we came across in a recently concluded education workshop for effectively dealing with such a problem. The idea was suggested by Associate Professor Malcolm Eley of CeLTS (2004). The associated web links (www1-5) have a brief mention of this approach but do not deal with this concept in our situational context. Thus, we find our research in this area, very valuable to the teaching community.

Plan-Design-Evaluate-Reflect Methodology
The basic approach followed in the design begins with a set of learning objectives as specified in the study guides for the relevant units. To start with the design, the learning objectives are considered one at a time and an exhaustive list of prescriptions are prepared for each learning objective. The prescription approach provides a frame work to create all possible variations of the possible questions to test the achievement of learning objectives and the resultant prescriptions can be used directly for devising the assessment questions (for an assignment, exam, tutorial etc).

Once the assessment questions are prepared for a particular assessment, a grid is prepared that maps the learning objectives, prescriptions and the corresponding questions. This grid will visually indicate the distribution of questions to obtain a uniform coverage. Modifications can be made to this grid to obtain the desired level of coverage. This is the essence of the entire prescription based design based action research project work cycle. 

The generic framework for the prescription approach is formally given in Figure 1, where this generic framework manifests in three approaches addressing the assessment problem following different pathways. One case study is provided to highlight the Approach 2 (Results for other case studies can be requested from the authors) pertaining to a unit of study. 
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Figure 1: Action Research Methodology
Approach 1: 
Learning objectives are listed as presented in the unit guide (Study guide-GCO1811). Starting with a past examination question paper as a reference, prescriptions are prepared to cover variations. A grid is prepared to map the learning objectives with the questions for the previous exam paper. This forms the first iteration.
The beginning of the second cycle is a reflection process. Here, detailed assessment of the grid is done to determine whether the coverage of the questions with respect to the learning objectives is satisfactory. If this is found satisfactory, the iteration is concluded and the exam paper is presented in its final form.
If the coverage is inadequate, one more iteration is conducted followed by a self reflection. At the end of a few cycles, there is a marked difference in the quality of the assessment designed.  As the prescription analysis begins with a past exam paper, the approach is very suitable for a new academics who have recently started their academic career and are still not at grips with deriving assessment prescriptions (AP)  from the learning objectives (LO).

Approach 2: 

This approach starts with the learning objectives. Without referring to any previous exam paper, it lists all possibilities of variations in the type of questions that can be designed and these are presented as a prescription set for each learning objective. Now this prescription set is used to prepare an assessment. The first cycle of this stage results in an assessment in its initial form. A grid is prepared to map the learning objectives, the assessment prescriptions and the assessment questions. A reflection of the grid is taken up to assess the coverage.

If the coverage is not to the desired level of uniformity in terms of distribution, the questions are redistributed. The main criteria here is that the assessment should not have over emphasis on some learning objectives and very less or no emphasis on certain others. With this in mind, questions are distributed to obtain the desired level of distribution. At the end of each cycle, the self reflection on the grid will give way to further improvements. Finally, improvement in coverage could be compared with exam paper of previous offering, which could have been prepared without prescription approach, case study for GCO3807 - Project Management (Study guide – GCO3807, (Schwalbe, K)) shows the implementation of this approach.
Approach 3:
In this approach, the existing past exam paper is taken as a reference to evaluate existing examination assessment papers for quality assurance and uniform learning objective coverage.

Initially as with the other two approaches, a list of learning objectives for the unit is prepared and these are to map an existing examination paper with these learning objectives. Based on the above, the quality assurance and learning objective coverage grid to assess the coverage of the learning objectives is prepared.

In the second iteration, prescriptions are devised from the learning objectives (Study guide – GCO3812). An exam paper is designed from these learning objectives. A coverage grid is prepared for this scenario, to assess the effectiveness of the approach. This iterative process is continued till an acceptable level of coverage and distribution is obtained.

Case Study - GCO3807 - Project Management
In this case study, eight study guides were considered in terms of their learning objectives. Prescriptions were prepared and then exam paper was developed in the first iteration of the action research cycle, then it was tested using grid techniques given in Table 1, results were not very good, then in the second iteration, uniform coverage was provided which is clear from Table 2. Following subsection gives two learning objectives along with assessment prescription to highlight the concept.
Project Scope Management: Study Guide-3

LO-3.1  Understand the importance of good project scope management 
AP3.1.1 Definition of scope management and the processes involved in scope management.

AP3.1.2 Rationale behind categorising projects based on whether a project responds to Problems, Opportunities and Directives.

AP3.1.3  Merits of a well written and formal scope management plan.

Table 1: Grid to Map Assessment Questions with Learning Objectives
	Learning Objective(LO)
	Assessment Prescription(AP)
	Exam Question
	Learning Objective

(LO)
	Assessment Prescription(AP)
	Exam Question

	LO-3.1

LO-3.2

LO-3.3

LO-3.4
	AP-3.1.2

AP-3.1.3

AP.3.2.2

AP-3.3.1

AP-3.3.4

AP-3.3.5

AP-3.4.1

AP-3.4.1

AP-3.4.5
	Q.1(a)

Q.1(b)

Q2.

Q.3.1

Q.3.2

Q.3.3

Q.4.1

Q.4.2

Q.6
	LO-4.1

LO-4.2

LO-4.3

LO-4.4

LO-4.5

LO-4.6
	AP-4.5.7


	Q.7.1

Q.7.2

Q.7.3



	
	
	
	
	
	

	LO-5.1

LO-5.2

LO-5.3

LO-5.4
	
	
	LO-6.1

LO-6.2

LO-6.3

LO-6.4

LO-6.5

LO-6.6

LO-6.7
	
	

	
	
	
	
	
	

	LO-7.1

LO-7.2

LO-7.3
	
	
	LO-10.1

LO-10.2

LO-10.3

LO-10.4
	AP-10.3.1

AP-10.3.4

AP-10.4.3
	Q.5.1

Q.5.2

Q.5.3


LO-3.2  Describe the strategic planning processes and how it is related to information technology project selection 

AP3.2.1 Need for aligning information technology project strategies with organisational goals and strategies?

AP3.2.2  Description of Strategic planning structure.

AP3.2.3  Explanation of various stages in the strategy planning structure.

Iterative Cycle-1

In this iteration, sample exam paper was prepared and results of the coverage are given in the Table 1.

Reflection at the end of iterative cycle-1 

As can be seen from Table 1, there is too much of cluster around Learning Objective-3 and no coverage for the learning objectives 5, 6 & 7.  This clearly indicates that the learning objectives 5, 6 & 7 are not tested by this examination paper. This is a serious drawback and reflects on the effectiveness of the question paper in testing the understanding of students. Hence there is a need to continue with one more iteration and distribute the questions uniformly so that there is a uniform coverage of learning objectives.
TABLE 2: Learning Objective – Prescription Mapping – Cycle-2

	Learning Objective(LO)
	Assessment Prescription(AP)
	Exam Question
	Learning Objective

(LO)
	Assessment Prescription(AP)
	Exam Question

	LO-3.1

LO-3.2

LO-3.3

LO-3.4
	AP.3.2.2

AP-3.4.1

AP-3.4.1

AP-3.4.1

AP-3.4.5
	Q2

Q.4.1

Q.4.2

Q.6
	LO-4.1

LO-4.2

LO-4.3

LO-4.4

LO-4.5

LO-4.6
	AP-4.5.7


	Q.7.1

Q.7.2

Q.7.3



	
	
	
	
	
	

	LO-5.1

LO-5.2

LO-5.3

LO-5.4


	AP.5.1.3

AP.5.1.4

AP.5.1.7
	Q.3.1

Q.3.2

Q.3.3
	LO-6.1

LO-6.2

LO-6.3

LO-6.4

LO-6.5

LO-6.6

LO-6.7
	AP.6.1.3

AP.6.1.7

AP.6.3.3
	Q.1(a)

Q.1(b)

Q.5.3

	
	
	
	
	
	

	LO-7.1

LO-7.2

LO-7.3
	
	
	LO-10.1

LO-10.2

LO-10.3

LO-10.4
	AP-10.3.1

AP-10.3.4

AP-10.4.3
	Q.5.1

Q.5.2




Iterative Cycle 2: Assessment distribution modification
In this cycle, a few questions in cycle-1 are omitted and additional questions are added to obtain a uniform coverage. Results are shown in Table 2.
Table 3:  Learning Objective – Prescription Mapping – Question Paper, Sem1, 2003

	Learning Objective(LO)
	Assessment Prescription(AP)
	Exam Question
	Learning Objective

(LO)
	Assessment Prescription(AP)
	Exam Question

	LO-3.1

LO-3.2

LO-3.3

LO-3.4
	AP.3.3.1

AP.3.3.2

AP.3.3.1
	Q5

Q3

Q4
	LO-4.1

LO-4.2

LO-4.3

LO-4.4

LO-4.5

LO-4.6
	AP.4.2.1

AP.4.5.1

AP.4.5.7

AP.4.6.5

AP.4.6.8


	Q6

Q13

Q21

Q13

Q14



	
	
	
	
	
	

	LO-5.1

LO-5.2

LO-5.3

LO-5.4


	AP.5.1.6

AP.5.1.7

AP.5.3.4

AP.5.4.1

AP.5.4.4

AP.5.4.5


	Q7

Q23

Q11

Q15

Q15

Q24


	LO-6.1

LO-6.2

LO-6.3

LO-6.4

LO-6.5

LO-6.6

LO-6.7
	AP.6.1.5

A.6.2.3

AP.6.5.2
	Q8

Q16

Q17

	
	
	
	
	
	

	LO-7.1

LO-7.2

LO-7.3
	AP.7.3.3
	Q22
	LO-10.1

LO-10.2

LO-10.3

LO-10.4
	
	


Reflections on iterative cycle-2

As can be seen from Table2, the assessment distribution is more uniform and the questions are better covered to address the learning objectives evenly. Even though Learning Objective 7 is not covered, it can be taken up in the other modes of assessments such as assignments and tutorials. The task taken up during this phase is to prepare a grid for one of the earlier exam papers and compare this with Table 2 to assess the improvements because of the usage of this Prescription Methodology. Comparative results are given in Table 3.

Table 3 provides a very good visual comparison of the distribution of questions for Semester 1, 2003 exam. As can be seen from this table, Learning Objectives 4 & 5 are over addressed and learning objective 7 is tested through a simple question and 10 is not addressed at all. This was prepared with no specific technique to address the learning objectives in exam questions. These visible improvements are a good indication of the effectiveness of prescription method for assessments.
Conclusions

In this research, it was planned to adopt action research cyclic methodology to develop prescription based assessment tasks for three different subjects. As it is a novel concept, development of three case studies explored in detail various aspects of the prescription based assessment approach (Results of other case studies can be requested from the authors). During the research and completion of this project, it became evident that use of action research approach (Figure 1) was beneficial to improve the implementation of the prescription approach for the development of assessment tasks. Generally, quality assurance of the examination papers has been mainly without any quantitative measures, which in fact lacks accountability and consistency. This approach provides a framework, which could be adopted to improve the quality of assessment and uniform coverage of learning objectives of the subject.

This technique would have far more benefits for the quality assurance where multiple assessment tasks need to be developed for globally distributed assessment centres, where multiple examination papers are required for the same subject. In this case, the list of learning objectives with assessment prescriptions would remain the same but quality assessment grid would be different for each examination paper. For the examiner this approach would be useful in developing consistent examination papers and keeping records of each variant of the examination paper’s grid for quality assurance.

This technique would be very useful to prepare assessment when a new staff member joins and does not have deep understanding of the subject. Already prepared prescription could be well used to develop examination papers and still the quality could be assured. In the case study presented in the above sections, only examination papers are considered, but this approach is equally applicable for assignment/tutorial assessment tasks as well. It would be quite beneficial, if a combined quality assessment grid is prepared for all the assessment tasks. It would give far better understanding about the coverage of learning objectives.

As demonstrated, the results obtained have been very encouraging in terms of the improvement in coverage and quality assurance of assessment tasks.  

The prescription approach is an ongoing process. With the progress of semesters, the prescription set can be expanded to include more variations that can challenge student learning. This will pave way for newer and novel assessment methodologies.
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