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Abstract 
 

When designing assessment mechanisms in higher education a 
number of challenges should be considered. Assessments must be 
designed carefully so that students understand what is expected of 
them and the criteria that will be used to mark them. They also 
expect timely and meaningful feedback both before and after the 
assessment cycle that they can use to inform their learning and 
gauge their level of achievement. Assessment criteria should be 
designed to be less subjective so that marking can be seen by 
students to be fair and so that a rationale for marks awarded is clear. 
If there is little evidence to demonstrate why a particular mark was 
awarded students may not trust the assessment mechanism. The 
issues affecting assessment design were investigated with the aim of 
developing a prototype application that could be used to aid in the 
design process and also to allow the assessments to be marked. 
Importantly the prototype is also able to generate a feedback report 
that clearly informs students of their level of achievement and 
provides them with both specific and generic feedback that they can 
use to inform their learning. The prototype was tested on the final 
year project unit of a computer networking degree programme. This 
report discusses the important challenges in designing assessments, 
how the prototype was informed by the issues and how it was tested 
within the unit at the centre of the case study.   
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1.0  Introduction 
Assessment mechanisms for undergraduate students are normally specified when 
units or modules on a particular degree programme are designed. The specification 
of Learning Outcomes are of high importance in the design process and the chosen 
assessment methods must be capable of testing whether students have achieved 
those learning outcomes. Therefore when the specific assessment instruments are 



designed the learning outcomes play an important part in design considerations.   



this may be the case for the description of assessment requirements, but the 
marking criteria should still be clearly defined. If the criteria are not well defined 
then students may be unsure of what is expected of them and in turn the assessor 
may also be unsure. This may introduce more subjectivity into the marking 
processes and increase the challenges of explaining the grade awarded to a student. 
If criteria is more detailed students will know more precisely what is expected of 
them and if the assessor strictly applies the criteria the assessment is more likely to 
be seen by students as fair and equal [4]. 

Another factor that may have an impact on clarity of criteria based assessment is 
whether we define a single or multiple criteria. In some cases, unless carefully 



Academics should also consider their personal time constraints when designing an 
assessment in terms of time to develop the assessment, time to run or set the 
assessment and time to actually mark it. Some assessments may seem the perfect 
assessment mechanism, but in reality they may not be scalable if large numbers of 
students are involved. As discussed earlier students expect timely feedback and the 
detail and timeliness of the feedback that academics are able to provide is a further 
challenge on their time. Meaningful feedback is time consuming to produce. 
However if much of the feedback is common among a range of students then it 
may be appropriate to reuse this. What if the generation of feedback were 
automated in some way? 

2.0 The Application Background 
The design of the assessment of projects on the final year of a computer 
networking degree programme was investigated.  In the case of the final year 
project unit all dissertations are double marked. The course team noticed that there 
could be fairly wide variations in marks awarded to students by first and second 
marker. They determined that this was most likely due issues in the clarity of the 
marking criteria, which meant that academics often had to place their own 
interpretation on it. This may have been due in part to the fact that a range of 
different programmes from engineering to computing had originally used the same 
criteria. When the computer networking course team were free to design their own 
criteria they were able to make improvements in the clarity. The latest incarnation 
of the new design for assessment of dissertations involves four criteria, each split 
into four sub-criteria. This development succeeded in reducing the variation 
between markers. 
 
A spreadsheet was developed by a member of the course team that enabled team 
members to mark reports and dissertations for the project using the new criteria. 
Spreadsheet formula enabled an overall mark to be calculated and it was able to 
generate generic feedback for students on another page and comments could also 
be entered manually by the marker.  
 
2.1 The Software 
Following experience learned from the development of an application for 
laboratory automation an investigation was conducted to see whether it was 
possible to develop an application to automate the process of assessment criteria 
design and marking, not just for the project unit, but for others too, though the 
project unit would be used for testing [5]. The laboratory automation application, 
developed in Visual C#, took the output of information in text and list boxes from a 
windows form to customise PowerShell scripts to manage a networking laboratory 
[6]. Perhaps it would be possible to apply a similar approach to customising 
feedback reports for students from assessment. The aims of the prototype would be 
to provide a generic assessment design tool for academics that allows detailed 
assessment criteria to be easily defined, allows student work to be assessed 
accurately and is able to generate detailed and timely feedback reports for students 



to assist in their learning and understanding of achievement. The application would 
enable common elements of feedback to be re-used. 
 





4.1 The marking of multiple criteria and sub-criteria by selecting an appropriate grade from the 
grading schema. 

4.2 The optional capability of checking off of each criteria to indicate whether that criteria has 
been completed. 

4.3 The capability of marking of multiple sessions. 
4.4 The entry of optional comments by the assessor: 
4.4.1 adjacent o each criteria, 
4.4.2 and for the overall assessment. 
4.5 An overall grade must be generated for the student for the assessment and also an equivalent 

percentage. 
4.6 Student assessment must be saved to file or loaded for later use from file. 
4.7 A feedback report in rich text format must be generated and: 
4.7.1 saved to file or loaded from file, 
4.7.2 with the capability of being printed. 
4.8 The feedback report must include: 
4.8.1 Student name, assessment title and weight, 
4.8.2 Detailed description of the assessment requirements, 
4.8.3 Optional learning outcomes for the assessment, 
4.8.4 Overall mark from the grading schema, 
4.8.5 Optional percentage equivalent, 
4.8.6 Overall comments by the assessor on the whole assessment, 
4.8.7 For each criteria and sub-criteria: 
4.8.7.1 Title, 
4.8.7.2 Description of criteria or sub-criteria, 
4.8.7.3 Grade awarded, 
4.8.7.4 Feedback for the grade, 
4.8.7.5 Optional generic feedback for the grade, 
4.8.7.6 Optional feedback for improvement, 
4.8.7.7 Comments from the assessor on this criteria/sub-criteria. 

3.0 Case Study Unit: Project 
The prototype was developed to incorporate the key features and requirements. A 



C1 58 Meets all intended learning outcomes & exceeds threshold expectations for some 
of them 
C2 55    “””” 
C3 52    “””” 
D1 48 Meets all required learning outcomes at, but rarely exceeds the threshold  
                                    expectations  
D2 45    “””” 
D3 42    “””” 
F1 35 Fails to meet all of the intended learning outcomes and is marginally inadequate  



Figure 2 shows how the learning outcomes for the project report were configured 
within the application. 
 

 
Figure 2: Learning Outcomes tab 

 

3.3 Assessment Criteria and Assessment Tab 
The project dissertation assessment designed by the course team included four 
main criteria, each with four sub-criteria as follows: 
 
1. Product/Results (40%) 

a. Development of consistent & complete project aims, objectives and specification 
b. Selection & application of appropriate tools, technologies & processes 
c. Discussion of issues involved in the design,  implementation & testing 
d. Evidences project complexity, completeness & coherence, also reflected in aims 

2. Professional Practice (project methodology and planning) (20%) 
a. Discussion & justification of appropriate methodology 
b. Formulated consistent project planning, monitoring & control strategy 
c. Discussion & development of appropriate metrics for project testing 
d. Reflection on development of criteria for success 

3. 



mode in which the assessment is designed and edited and the other a marking mode 
that allows the assessor to mark a student’s work.  
 
When designing the assessment in editing mode a title and weighting within the 
unit must be included. A description of the assessment must describe what the 



4.0 Use of the Application in Marking 
Once the assessment was configured within the application it was used to mark a 
small sample of project dissertations.  
In marking mode a student name must be entered. For each criteria the assessor 
must make a selection from the grade listbox that corresponds to the appropriate 
description relevant to that element of their assessment. They may also add specific 
manually entered comments for each criteria. They can also add comments for the 
whole assessment of that student’s work.  
 
Once the work has been marked the student’s marks can be saved and an overall 
mark calculated. A report on the student work can be produced that can be 
reviewed in another window. The report contains the description of the assessment 
and learning outcomes. For each criteria and sub-criteria the report can include a 
description of each, the grade awarded along with generic feedback for the grade, 
description of requirements to achieve the grade, and feedback for improvement, 
along with any manually entered comments. At the end of the report an overall 
grade and mark can be included along with overall comments for the whole work. 
This can be printed to give to the student or saved for later. Figure 4 shows a 



5.0 Conclusions and Recommendations 
The application was tested by marking 18 final year project reports, half for first 
marking and the other for second marking. The reports were marked online using a 
single monitor with both the report and prototype application open at the same 
time. Use of the application in this way seemed to increase the speed of marking 
compared to previous methods and yet it was able to generate more detailed 
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