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ABSTRACT 
 

The aim of the research was to ascertain whether the questions from particular reading, writing and listening tests 
elicited a spread of cognitive demand types and whether the questions from the question papers that offered higher 
grades were of a greater cognitive demand. The research was undertaken in the context of language qualifications 
taken by candidates from around the world. Six senior examiners used a five point scale to rate the cognitive demands 
of each question on each of the five dimensions – cognitive complexity, the resources the candidates use, the level of 
abstractness, the cognitive strategies used to understand the task and how to construct a response. The study was 
designed to return thirty ratings per question. The ratings were analysed using descriptive statistics. Generally, each 
component elicited a spread of cognitive demands and the questions from question papers offering higher grades were 
associated with greater cognitive demand. These findings are in line with good principles of test design. The questions 
in the listening question papers were less demanding than the questions in the reading and writing question papers, 
for all dimensions except cognitive complexity. Therefore more demanding listening texts were introduced. 
 
Literature suggests that it is good practice for participants to develop a shared understanding of the cognitive demands 
for the target assessment before they individually rate questions. This shared understanding may be represented in 
supplementary material such as key examples of higher and lower demands from the target assessment. However, few 
studies detail how to develop a shared understanding and the supplementary material is infrequently reported. 
Therefore the present research gives a method for participants developing a shared understanding of the cognitive 
demands and reports an illustration of the supplementary material. 
 
 
Introduction 
 
The aim of the research is to ascertain whether the questions from particular reading, writing and listening question 
papers elicited a spread of cognitive demand types and whether the questions from question papers which offered 
higher grades elicited greater cognitive demand than other questions.  The study provides a backdrop for: 
 

• Imparting a method of participants developing a shared understanding of cognitive demands which they then 
used to rate the cognitive demands of questions 

 
• Reporting the supplementary material which partly represents the participants’ shared understanding. 
• It is important to report the method and supplementary material as few studies report these details. 

 
A major theme in this research is comparing the cognitive demand of questions from different tiers. Tiering is a way 
of achieving differentiated assessment within an examination system.  Teachers allocate candidates to one of a small 
number of tiers. Each tier consists of several question papers giving access to a limited number of grades. Tiering is a 
means of offering summative assessments to a wide ability range. It is a widespread practice, for example, (1) National 
Curriculum tests (taken by 14 year olds in England in English, Mathematics and Science between 1998-2008) and (2) 
General Certificate of School Examinations (public examinations taken by most sixteen year olds in England). 
Candidates can only be entered in one tier. In the UK the regulator of school level-qualifications (Ofqual) believes 
that tiering should only be used when absolutely necessary (Long, 2016). 
 
The benefits of tiering are that candidates do not spend time answering questions that are far too (un)challenging for 
them and the quality of measurement can be enhanced (Oates, 2013). England experienced some problems with tiering. 
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First, a small minority of lower tier candidates had their achievement capped at grade C when their work was the 
standard of grade B on the higher tier (Wheadon & Béguin, 2010). Secondly, Good and Cresswell (1988) found that 
a higher proportion of candidates achieved each grade boundary (cut score, the lowest mark needed to gain a particular 
grade) on lower tiers than higher tiers because of judgements when the mark scale was divided into a mark range for 
each grade. Subsequently, the procedures were changed to guard against such an occurrence (also known as the Good 
and Cresswell effect). Thirdly, there was some evidence that teachers underestimated black students’ final 
achievement and conflated girls’ confidence with ability, consequently these groups were allocated to lower tiers than 
was appropriate (Elwood & Murphy, 2001). 

Good test design ensures that the grade boundaries shared by tiers are comparable and that higher tier questions are 
of greater demand than lower tier questions. One approach is to have common (overlap) questions in the higher and 
lower tiers, then consider performance on common questions to help set grade boundaries (Burghes, Roddick, & 
Tapson, 2001; He, Opposs, Glanville, & Lampreia-Carvalho, 2015). Additionally, setters can use their teaching and 
examining experience to set questions which are appropriate for higher and lower ability candidates. 

Cognitive demand 

Cognitive demand is the level of knowledge and skill needed to answer a question successfully (Cambridge 
Assessment, 2010). Several researchers used a variety of frameworks of cognitive demand to classify assessment 
tasks. 

Shute (1979) designed a framework for classifying the cognitive demands of the questions in an accounting 
examination.  Levels of cognitive demand were distinguished primarily in terms of the volume of ideas and 
connections between ideas as well as the level of abstractness encountered by examinees completing a question. The 
work was based on Piaget’s theory of cognitive development. Shute’s framework was used by Baker and Simon (1985) 
to compare the cognitive demand of questions from two accounting examinations. 

Domyancich (2014) aimed to help academics (teaching first year chemistry undergraduates) to adapt their original 
multiple choice questions into more demanding questions. He evaluated both the original and revised questions using 
Zoller et al’s framework of cognitive demand to show the difference in demand.  The framework focused on the links 
between concepts and the extent to which the student used a prescribed routine or formed their own strategy for solving 
the assessment task (Zoller, 1995). 

Hale et al. (1995) studied the writing tasks in assessments from 162 degree courses including a variety of subjects 
such as business, chemistry, civil engineering, computer science, psychology and economics. The writing tasks were 
used to develop a classification system.  Writing tasks were classified in several ways, such as whether they were 
undertaken as a classroom exercise or a final examination and length of the writing e.g. number of words/pages. 
Additionally the writing tasks were classified in terms of cognitive demands, which emphasised the thinking skills 
used to complete the assessment.  This conceptualisation of cognitive demand drew heavily from Bloom’s taxonomy. 

The Mathematics Task Analysis Framework allowed researchers to analyse the cognitive demand levels of tasks in 
several situations, in the instructional materials, as set up by the teacher and as enacted by students (Stein, 1996). The 
different levels of cognitive demand were principally characterised by the number of concepts used, the amount of 
linkage between concepts and the extent to which the task indicates what the student needs to do. The framework built 
on Bloom’s taxonomy. 

Jones and Tarr (2007) used the Mathematics Task Analysis Framework to compare the cognitive demands of 
mathematics tasks in mathematics text books over a period of time. Yang (2009) used the framework to analyse the 
cognitive demand of tasks as set by the teacher and then as enacted by the students.  The research focused on five 
mathematics tasks set by the teacher and enacted by junior high school pupils in China. In two cases the cognitive 
demand declined between the task being set and enacted, and in three cases the high cognitive demand designed into 
the task was maintained when the students attempted the tasks. 

Tekkumru-Kisa, Stein, and Schunn (2015) successfully adapted the Mathematics Task Analysis Framework for use 
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in science. The Science Task Analysis framework had two dimensions, one was cognitive demand and the second 
dimension was scientific knowledge and practice.  The levels of cognitive demand were defined in a similar way to 
the levels in the Mathematics Task Analysis Framework. 
 
Maab (2010) developed a way of classifying mathematical modelling tasks, one aspect of the classification framework 
is level of cognitive demand.  The cognitive demand levels were frequently distinguished in terms of the number of 
mental objects needed and how the student is required to deal with resources such as tables. The classification system 
was built from literature.  A programme was devised to teach mathematical modelling to 12 year olds (low achievers) 
and the classification system was used to design the tasks. 
 
Manwaring (2006) explored how pupils work at different levels of cognitive demand, when responding to the same 
task.  Her study was set in the context of the negotiation curriculum for ten and eleven year olds in the USA. 
Manwaring (2006) viewed cognitive demands as the level and type of thinking required by a task. Levels were largely 
differentiated by the level of abstraction involved.  These levels apply to the cognitive, inter-personal and intra-
personal domains.  The levels were based on Piaget’s developmental stages and epistemological frames illuminating 
how people think and feel (Kegan, 1982). 
 
Zohar, Schwartzer, and Tamir (1998) compared the cognitive demand of the questions used in homework, classroom 
discourse, homework assignments and tests, and at different levels of schooling.  The context was biology in junior 
and high schools in Isreal. Zohar et al (1998) devised a way of classifying questions according to the cognitive 
demands they placed on students. The cognitive demand levels were characterised by the number of concepts and 
associations between concepts involved in the question, level of abstraction and whether the student must produce a 
unique communication such as a speech.  The underpinning theory was Bloom’s taxonomy. 
 
Hughes, Pollitt, and Ahmed (1998) devised a scale of cognitive demands called CRAS – Complexity, Resources, 
Abstractness and (Task and Response) Strategy, which was subsequently updated (Pollitt, Ahmed, & Crisp, 2007), 
and summarised elsewhere (Crisp & Novaković, 2009a, 2009b).  These dimensions, described below, resonate with 
the conceptualisations of cognitive demand in the aforementioned studies. 
 

• COMPLEXITY - the number of elements and associations between elements that the candidate must 
hold in mind whilst undertaking the assessment task. Low demand is when the candidate only has to 
hold in mind few elements and associations between elements to correctly complete the assessment 
task. High demand is when the candidate needs to consider many elements and interconnections 
between elements in order to successfully finish the assessment task. Complexity is a feature of cognitive 
demand (Baker & Simon, 1985; Domyancich, 2014; Hale et al., 1995; Jones & Tarr, 2007; Maab, 2010; 
Zohar et al., 1998). 

 
• RESOURCES - the proportion of material the candidate needs to finish the assessment task which is 

given by the question rather than generated by the candidate. Low demand is when the candidate gains 
most or all information for correctly finishing the assessment task from the question, and the candidate 
has little need to choose the information. High demand is when the candidate needs to produce most 
or all information to successfully finish the assessment task, or must choose appropriately from the 
information provided. Resources are a property of cognitive demand (Hale et al., 1995; Maab, 2010). 

 
• ABSTRACTNESS - the degree to which an assessment task entails working with concepts as opposed 

to concrete articles. Low demand is when the candidate exclusively works with concrete articles to 
correctly complete the assessment task. High demand is when the candidate purely works with abstract 
information to successfully finish the assessment task. Abstractness is a characteristic of cognitive demand 
(Baker & Simon, 1985; Dunworth, 2008; Hale et al., 1995; Yang, 2009; Zohar et al., 1998). A theoretical 
underpinning for Abstractness is that higher stages of child and adult development involve dealing with 
abstract phenomena and lower stages with concrete articles (Kegan, 1982; Piaget, 1954). 

 
• TASK STRATEGY - the degree to which the candidate must form or choose and sustain their own 

strategy for solving the assessment task. Low demand is when the candidate can follow the strategy 
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provided by the assessment task, there is no need for the candidate to check their strategy and they 
choose minimal material to correctly finish the assessment task. High demand is when the candidate 
must form their own strategy and check their use of the strategy to successfully complete the 
assessment task. Task Strategy is a dimension of cognitive demand (Domyancich, 2014; Jones & Tarr, 2007; 
Tekkumru-Kisa et al., 2015; Yang, 2009). 

 
• RESPONSE STRATEGY - the degree to which the candidate must form their own strategy for 

conveying their response. Low demand is when the candidate has little need to arrange their response 
to correctly complete the assessment task. High demand is when the candidate needs to arrange their 
response to successfully finish the assessment task. Response Strategy is an attribute of cognitive demand 
(Jones & Tarr, 2007; Tekkumru-Kisa et al., 2015; Zohar et al., 1998). 

 
The dimensions in the CRAS scale each have a different focus but they are not mutually exclusive. Each dimension 
is a continuum from high to low demand, and has five categories or a scale of 1 to 5 (1=low demand; 5=high demand). 
Participants rate the cognitive demand of a question (assessment) by assigning it a category from each dimension. 
Once the ratings are analysed they can be used to identify and compare cognitive demands in different assessment 
tasks, lesson content and so on (Hughes et al., 1998). An alternative to rating is that participants undertake paired 
comparisons, meaning that they are presented with a pair of questions (assessments) and judge which is more 
demanding (Crisp & Novaković, 2009b).  The process is repeated for many pairs. Johnson and Mehta (2011) explain 
that aggregating data from different dimensions does not give the overall demand of an assessment task or examination 
paper. 
 
Much research concerning the cognitive demands of school level qualifications uses CRAS in a variety of subjects 
(Crisp & Novaković, 2009a, 2009b; Greatorex, Shaw, Hodson, & Ireland, 2013; Johnson & Mehta, 2011; Pollitt et 
al., 2007; Shaw & Crisp, 2012).The CRAS framework should be tailored to the target subject (Hughes et al., 1998; 
Johnson & Mehta, 2011; Pollitt et al., 2007), for example Hughes et al. (1998) devised and reported a version of CRAS 
for geography, history and chemistry. Furthermore, it is advised that participants agree a shared understanding of 
CRAS for the target assessments before applying the scale (Crisp & Novaković, 2009a, 2009b; Greatorex et al., 2013). 
If this advice is followed then there is a unique shared understanding of CRAS for each research project, which may 
be captured as supplementary material. We found two studies, namely Crisp and Novaković (2009a, 2009b), which 
developed a shared understanding of CRAS to use with paired comparisons. We found no published articles where 
participants developed a shared understanding of CRAS before rating and reported the supplementary material. 
Therefore, a focus of the present paper is detailing a method of developing a shared understanding of cognitive 
demands and including the supplementary material. 
 
Context 
 
The research was conducted in the context of two language qualifications for 14 to 16 year olds from around the world. 
The qualifications were developed and administered by Cambridge International Examinations, a division of 
Cambridge Assessment and a department of the University of Cambridge. 
 
The summative assessments in reading, writing and listening were marked by external examiners. The examinations 
were tiered. Component 1 and Component 2 were reading and writing question papers. Components 3 and 4 were 
listening question papers. The lower tier comprised components 1 and 3 and spanned grades C to G. The higher tier 
contained components 2 and 4 and covered grades A* to E. A* was the highest grade available. Each component 
constituted a question paper. Component 1 shared several common questions with component 2, similarly component 
3 and component 4 had common questions.  Each component had time zone question paper variants. ‘Time zone’ 
question papers were variants of the same question paper taken by candidates who resided in different time zone 
bands. 
 
In addition to the reading, writing and listening question papers the qualifications included an oral assessment.  In the 
case of one qualification each successful candidate was awarded one grade derived from their marks on all 
assessments. In the case of the second qualification each successful candidate was awarded two grades, one grade for 
the oral assessment and a second grade derived from their marks on the reading, writing and listening assessments. 
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Given this arrangement the oral assessment was beyond the scope of this study. 
 
The research focused on the summer 2014 examination session. This research was undertaken in addition to the 
awarding body’s operational procedures and formed part of a wider validation programme (Shaw & Crisp, 2012). 
Within this context the following research questions were addressed: 
 
1. Do the questions in each question paper elicit a spread of cognitive demand? 
2. Do the question papers within each tier elicit similar levels of cognitive demand? 
3. Do the higher tier question papers elicit higher cognitive demands than the lower tier question papers? 
 
The research strategy involved three stages.  In stage 1 the researchers decided whether the CRAS was conceptually 
related to the construct examined by the target assessments, as advised by Johnson and Mehta (2011).  In stage 2 
participants developed a shared understanding of CRAS for the target assessments, the method draws from Crisp and 
Novaković (2009a, 2009b).  In stage 3 participants rated the cognitive demands of each question. 
 
Method 
 
Participants 
 
Six examiners were recruited. These examiners were recommended by the awarding body for their relevant experience 
in marking and setting questions. 
 
Procedure 
 
Stage 1 Mapping CRAS to the target assessment 
 
The research team decided that CRAS was suitable for use in the research as the five dimensions were conceptually 
related to the construct assessed by the question papers. 
 
Stage 2 Developing a shared understanding of CRAS for the target assessments 
 
Each participant received: 
 

• instructions and recording sheets 
• the framework of cognitive demands (Pollitt et al., 2007) 
• four pairs of questions each from the June 2014 question papers (time zone variant 2) 
• a unique set of questions, with two pairs from reading and writing question papers and two pairs from 

listening question papers. 
•  
• Participants were asked to note at least three similarities and at least three differences in demands between 

the two questions in each pair. Next, they used the original CRAS description (Pollitt et al., 2007) to 
categorise what they had written as: 

• low or high demand 
• Complexity, Resources, Abstractness, Task Strategy or Response Strategy. 
• If the data did not fit one of the existing dimensions then it was recorded as an additional dimension. 

Participants returned the data to the research team. 
 

The authors and an additional researcher with expertise in CRAS read the qualitative data.  The researchers checked 
whether the data was categorised appropriately and decided whether the data was already encapsulated in the CRAS 
descriptions given in Pollitt et al. (2007).  If the data added to the CRAS descriptions then the data was summarised 
as supplementary material (Table 1). 
 
Table 1 Supplementary material 
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Low 
Demand 
1 

2 3 4 
High 
Demand 
5 

Complexity f  n 

More/lengthier steps 
needed to complete tasks. 
E.g. receptive 
reading/listening. 

g 

Resources f 

Students do not need to 
add their own ideas. 
Data/information is often 
to be found in a short 
space of text*. 
Stimulus material uses a 
simple language 
structure. 
Student is guided to 
relevant information in 
the stimulus. 

n 

Students need to search 
within a larger text* area 
to identify the relevant 
information. 
Dismisses information 
that is irrelevant to 
answering the question. 
Stimulus material uses a 
complex language 
structure. 

g 

Abstractness f  n E.g. ideas or reasons. g 

Task 
Strategy f  n  g 

Response 
Strategy f E.g. numbered response 

lines. n Complexity of language 
used by the student. g 

*written or auditory 
 
Participants attended a one day workshop. The purpose of the workshop was to further develop a shared understanding 
of Complexity, Resources, Abstractness, Task Strategy and Response Strategy in the context of the target examination.  
At the workshop the participants were briefed on the CRAS descriptions and the supplementary material. They were 
provided with the CRAS descriptors and the supplementary material, as well as questions from the June 2014 question 
papers (time zone variant 2).  The participants undertook two exercises. In the first exercise they were asked to 
individually rate five questions on each of the five dimensions. Then they discussed why they had given particular 
ratings to each question. In the second exercise the participants worked in small groups.  Within each group they 
discussed ratings for a further five questions until an agreement was reached. The decisions were displayed, for all 
participants to see.  The small groups each explained how they had reached these particular ratings. 
 
Stage 3 CRAS ratings 
 
After the workshop the participants received: 
 

• instructions and recording sheets 
• the framework of cognitive demands (Pollitt et al., 2007) 
• supplementary material 
• June 2014 question papers (time zone variant 1) 

 
Participants individually rated each question on a scale of 1 to 5 (1=low demand; 5=high demand) on each CRAS 
dimension. They were asked to rate the questions using the original CRAS descriptions together with the 
supplementary material and their experience of the workshop. The research was designed to gain thirty ratings per 
question. 
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Analysis of CRAS ratings 
 
The frequency and percentage of ratings for each dimension and component was calculated. Within each tier the 
distribution from the reading and writing question paper was compared with the distribution from the listening 
question paper. The two question papers within a tier were expected to gain a broadly similar percentage of ratings 4 
and 5 for each dimension. Within each domain (reading and writing/ listening) the distribution from the higher tier 
question paper was compared with the distribution from the lower tier. For each dimension the higher tier question 
paper was expected to gain a greater percentage of ratings 4 and 5 than the lower tier question paper. 
 
Results 
 
Table 2 gives the percentage of ratings for the questions in each component. 
 
Table 2 Percentage of ratings 
	

Component CRAS dimension 
Lower demand                                 Higher demand 

Total 1 2 3 4 5 

1 
Reading and 
Writing 
Lower Tier 

Complexity 9.85 31.82 36.36 16.67 5.30 100 
Resources 9.09 27.27 39.39 21.97 2.27 100 
Abstractness 16.67 35.61 24.24 16.67 6.82 100 
Task Strategy 14.39 25.00 43.18 10.61 6.82 100 
Response Strategy 14.39 62.12 6.06 6.82 10.61 100 

2 
Reading and 
Writing 
Higher Tier 

Complexity 10.00 31.33 36.00 16.00 6.67 100 
Resources 8.67 28.00 33.33 24.67 5.33 100 
Abstractness 17.33 32.67 28.00 14.00 8.00 100 
Task Strategy 14.67 23.33 42.67 10.00 9.33 100 
Response Strategy 16.00 62.00 4.67 7.33 10.00 100 

3 
Listening 
Lower Tier 

Complexity 12.50 14.58 47.92 25.00 0.00 100 
Resources 5.56 20.83 50.00 23.61 0.00 100 
Abstractness 36.81 32.64 12.50 18.06 0.00 100 
Task Strategy 10.42 20.83 68.06 0.69 0.00 100 
Response Strategy 57.64 38.89 3.47 0.00 0.00 100 

4 
Listening 
Higher Tier 

Complexity 1.75 18.42 42.98 35.96 0.88 100 
Resources 2.63 31.58 35.96 29.82 0.00 100 
Abstractness 15.79 42.98 21.05 18.42 1.75 100 
Task Strategy 2.63 21.05 59.65 15.79 0.88 100 
Response Strategy 7.89 71.93 10.53 9.65 0.00 100 

 
All components elicited cognitive demands from all CRAS five dimensions, with a spread of higher ratings (4 and 5) 
and lower ratings (1 and 2) (Table 2). The only exception was component 3 which did not elicit any higher cognitive 
demands for the Response Strategy (Table 2). Therefore, the question papers generally elicited a spread of cognitive 
demands. 
 
In each tier the reading and writing question paper elicited a greater percentage of higher cognitive demand ratings 
than the listening question paper for Resources, Abstractness, Task Strategy and Response Strategy (Table 2). In the 
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case of Complexity each listening question paper elicited a greater percentage of higher cognitive demand ratings than 
the corresponding reading and writing question paper. The cognitive demand associated with the reading and writing 
question papers was considered to be more suitable than that of the listening question papers. Based on our results 
action was taken to increase the demand of the listening question papers by introducing more demanding resources. 
For reading and writing the higher tier question paper elicited a greater percentage of higher cognitive demand ratings 
than the lower tier question paper for Complexity, Resources and Task Strategy. However, the result was reversed for 
the Abstractness and Response Strategy. For listening the higher tier question paper elicited a greater percentage of 
higher cognitive demand ratings than the lower tier question paper for all dimensions.  The greater cognitive demand 
generally associated with the higher tier was in line with good principles of test design. 
 
Discussion 
 
The research explored whether the questions from reading, writing and listening question papers elicited a spread of 
cognitive demand types, whether the higher tier questions were of a greater cognitive demand, and whether question 
papers in the same tier were of comparable cognitive demand. These question papers were part of language 
qualifications taken by candidates from around the world. Participants rated the cognitive demands of each question 
on each of the five dimensions – Complexity, Resources, Abstractness, Task Strategy and Response Strategy. A 
purpose of the paper was to describe how participants developed a shared understanding of CRAS, and provide an 
illustration of supplementary material which represents that shared understanding. 
 
When considering the quantitative findings it is important to note that the categories in a CRAS scale are ordinal and 
the size of the difference between categories can vary.  Therefore, the findings indicate relative demand, rather than a 
standardised measure of the size of demand. Our research shows which questions are more (or less) demanding. 
Despite this caveat our findings may prove useful in validating (or investigating) test design/development. A key 
research finding is that the higher tier questions elicited greater cognitive demand than the lower tier questions, 
generally. Analysis also shows that generally each component elicited a spread of cognitive demands. These findings 
accord with good principles of assessment development. 
 
The reading and writing component was judged to be more demanding than the listening component in each tier, for 
all CRAS dimensions except Complexity. As a result of our findings action was taken to increase the demand of the 
listening question papers by introducing more complex texts for candidates to listen to. 
 
A focus of the paper is to describe how a shared understanding of CRAS was developed. The method for developing 
the shared understanding drew from Crisp and Novaković (2009a, 2009b). The main commonalities were the tasks 
prior to the workshop. However, the methods also diverged in several ways. First, our participants rated the demands, 
whereas Crisp and Novaković’s (2009a, 2009b) participants compared pairs of assessments and decided which was 
the more demanding on each dimension. Secondly, our participants each judged individual questions, whereas Crisp 
and Novaković’s (2009a, 2009b) participants judged the assessment materials for a whole unit. Thirdly, at our 
workshops the participants rated both individually, and as a group, whereas Crisp and Novaković’s (2009a, 2009b) 
participants worked individually. Both our and Crisp and Novaković’s (2009a, 2009b) approaches appeared to develop 
a shared understanding of CRAS for the target assessments and build participants’ confidence for rating or making 
paired comparisons. This suggests that the pre-workshop activities are key to developing a shared understanding. 
 
Community of practice literature draws from Lave and Wenger (1991). A community of practice is a network of 
people with an interest in a particular domain, who participate in a communal activity and continuously negotiate 
community knowledge and practice. Such communities may be intentionally orchestrated for the purpose of sharing 
knowledge. This description of learning in a community of practice resonates with our workshop method.  The 
participants were intentionally brought together to participate in the communal activities of: 
 

• discussing the CRAS descriptors, supplementary material and examination questions 
• rating questions using the CRAS descriptors and supplementary material 

 
The intention was that the participants would negotiate how to understand the CRAS descriptors and supplementary 
material. We believe that the participants learnt from each other and negotiated a shared understanding. 
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Another goal of the paper was to provide an illustration of supplementary material representing the shared 
understanding of CRAS.  The supplementary material from the present research is given in Table 1. The supplementary 
material is unique to this research and the target assessments. 

Practice involves both tacit knowledge that is instinctive and commonly held within the community of practice, as 
well as knowledge which is explicit (Wenger, 1998). Therefore, not everything can be expressed in text. Consequently, 
the supplementary material comes with the caveat that some shared understanding of the CRAS dimensions will 
remain tacit amongst the participants. 

In conclusion, when using CRAS we recommend: 

1. developing a shared understanding of CRAS for the target assessments
2. participants discuss the CRAS dimensions, supplementary material and communally practice using them

before individually rating questions (assessments)
3. reporting the supplementary material.
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