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Abstract 

Background: We selected two sub-sets of multiple-choice questions from the 

Claim Evaluation Tools database to create the Informed Health Choices (IHC) 

primary school test and the IHC podcast test to evaluate the effectiveness of 

learning resources for year-5 (10- to 12-year-old) children in Uganda and a 

podcast for their parents. The learning resources and the podcast focus on Key 

Concepts that people need to understand and be able to apply to assess claims 

about the effects of a treatment (any action intended to improve health) and to 

make informed health choices. The primary school test was used to measure the 

ability of the children to apply 12 Key Concepts that are taught in the learning 

resources. The podcast test was used to measure the ability of the parents to 

apply nine Key Concepts that are covered by the podcast. Both tests included 

two multiple-choice questions (MCQs) for each concept. The tests had eight 

concepts (16 MCQs) in common. 

 

Objective: The objectives of this study were to determine cut-off scores for 

passing (having at least a borderline ability to apply the concepts) and mastery 

(having mastered the concepts) for the IHC primary school and podcast tests. 

 

Methods: Eight people judged the likelihood that someone with a borderline 

ability and someone who had mastered the concepts would answer each MCQ 

correctly. They determined cut-off scores by summing up the probability of an-

swering each MCQ correctly. They were provided with instructions based on a 

combination of two methods for setting standards for performance on educa-

tional tests (Nedelsky’s and Angoff’s). In two groups of four judges, the instruc-

tions were discussed, there was a practice round, and another discussion. After 

that, the judges made their assessments independently. These were summa-

rised for each group of judges and the judges reached a consensus. 

 

Results: The judges agreed that for the primary school test, 13 or more ques-

tions out of 24 needed to be answered correctly to pass and 20 or more ques-

tions to demonstrate mastery. For the podcast test, 11 or more questions out of 

18 needed to be answered correctly to pass and 15 or more questions for mas-

tery.  

 

Conclusions: We found that it was possible to quickly reach a consensus during 

an online meeting and to agree on cut-off scores using a combination of 

Nedelsky’s and Angoff’s methods.   
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Background 

The Informed Health Choices (IHC) project has identified Key Concepts that 

people need to understand and apply to assess claims about the effects of a 

treatment (any action intended to improve health) and to make informed health 

choices.1 This includes concepts about claims and whether they are justified, 

about comparisons and whether they are fair and reliable, and about using evi-

dence to make informed choices. The Claim Evaluation Tools database contains 

multiple-choice questions (MCQs) that can be used to measure someone’s abil-

ity to apply those concepts.2-4 The MCQs can be used by an individual for self-

assessment, by teachers to assess learners’ abilities, and by researchers to eval-

uate learning resources or to map people’s abilities. 

 

We used MCQs from the Claim Evaluation Tools database to create an outcome 

measure to be used in an evaluation of the effects of the IHC primary school re-

sources. These learning resources were designed to teach 10- to 12-year-old 

children 12 of the Key Concepts (Table 1). We evaluated them in a randomised 

trial in Uganda.5 In a linked trial, we evaluated the IHC podcast, which was de-

signed to inform parents of those children about nine of the Key Concepts.  

Table 1. Key Concepts addressed by the primary school and podcast tests 

Primary 

school test 
Key Concepts 

Podcast 

test 

 Claims: Are they justified?  

1 Treatments may be harmful 1 

2 Personal experiences or anecdotes (stories) are an unreliable basis for as-

sessing the effects of most treatments 

2 

 A treatment outcome may be associated with a treatment, but not caused by 

the treatment 

3 

3 Widely used treatments or treatments that have been used for a long time 

are not necessarily beneficial or safe 

4 

4 New, brand-named, or more expensive treatments may not be better than 

available alternatives 

 

5 Opinions of experts or authorities do not alone provide a reliable basis for 

deciding on the benefits and harms of treatments 

5 

6 Conflicting interests may result in misleading claims about the effects of 

treatments 

 

 Comparisons: Are they fair and reliable?  

7 Evaluating the effects of treatments requires appropriate comparisons 6 

8 Apart from the treatments being compared, the comparison groups need to 

be similar (i.e. ‘like needs to be compared with like’) 

7 

9 If possible, people should not know which of the treatments being compared 

they are receiving 

 

10 Small studies in which few outcome events occur are usually not informative 

and the results may be misleading 

 

11 The results of single comparisons of treatments can be misleading 8 

 Choices: Making informed health choices  

12 Treatments usually have beneficial and harmful effects 9 

 

http://www.informedhealthchoices.org/
http://www.informedhealthchoices.org/key-concepts-2-2/
http://www.testingtreatments.org/testing-resources-claim-evaluation-tools-database/
http://www.informedhealthchoices.org/primary-school-resources/
http://www.informedhealthchoices.org/primary-school-resources/
http://www.informedhealthchoices.org/podcast-for-parents/
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As can be seen in Table 1, the primary school resources and the podcast had 

eight Key Concepts in common. There were two MCQs for each Key Concept in 

the two outcome measures. In this paper, we will refer to the 24 MCQs used in 

the primary school trial as the primary school test, and the 18 MCQs in the pod-

cast trial as the podcast test. 

 

It is difficult to interpret average differences in scores for a test or other contin-

uous (or count) outcome measures.7 Doing so requires a basis for judging the 

importance of any differences. In addition, it requires examining the distribu-

tion of the scores. For example, a small average difference in test scores might 

be due to most students doing a little bit better or to a few students doing a lot 

better in a comparison of two groups of learners. 

 

The difference in the proportion of people who have a passing score is more 

meaningful and easier to interpret than an average difference in test scores. In 

this context, passing means: 

 having a basic understanding of the concepts and how to apply them 

 not needing to repeat the lessons, listen to the podcast again, or receive 

some other additional or alternative instruction 

 being ready to go on to other lessons or another podcast that reinforce 

learning of the same concepts and introduce new concepts 

 

Determining the proportion of people who pass requires determining a cut-off 

score, above which someone passes and below which someone does not, or in 

this context: 

 those above the cut-off have a basic understanding of the concepts and 

are able to apply them, whereas the those below the cut-off do not 

 those below the cut-off need to repeat the lessons, listen again to the 

podcast or receive some other additional or alternative instruction, 

whereas those above the cut-off do not 

 those above the cut-off are ready to go on to other lessons or another 

podcast, which will reinforce learning of the same concepts and 

introduce new concepts, whereas those below the cut-off are not 

 

Options for determining a cut-off and the reason for using an absolute (or crite-

rion referenced) standard are summarised in Table 2. 
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Table 2. Options for determining a cut-off 

Option Comments 

Core concepts This approach bases passing on answering correctly all the questions that 

address concepts that are considered core or necessary. Individuals mak-

ing one mistake would fail. This approach ignores concepts that are not 

considered “core” and it ignores how difficult the questions are. 

Relative standards  

(norm referenced) 

This approach is based on a comparison among the performances of the 

individuals taking the test. A set proportion of candidates fails. Using rela-

tive standards does not make sense in the context of evaluating the effec-

tiveness of an educational intervention that has specific measurable ob-

jectives. 

Absolute standards  

(criterion referenced) 

This approach is based on how much an individual knows and can apply. 

Individuals pass or fail depending on whether they meet a specified crite-

rion. 

Mixed or compromise 

methods 

This approach combines the use of a relative and an absolute approach. It 

requires a norm (setting a proportion that fail), which does not make sense 

in the context of evaluating the effectiveness of an educational interven-

tion. 

 

The Nedelsky, Angoff, and Ebel methods (and modifications of these) are used 

for determining an absolute standard.8 All three rely on the concept of individu-

als who are on the borderline of passing or failing and expert judges. With 

Nedelsky’s method,9 the judges eliminate response options that a borderline in-

dividual would be able to eliminate. The chances of getting each question cor-

rect is then equal to one divided by the number of remaining response options; 

e.g. if there are two remaining response options (one of which is the correct op-

tion), the chances of a borderline individual answering the question correct is 

1/2 or 50%. The cut-off score is then determined by adding up the probabilities 

for all the questions. 

 

Angoff’s method, which is one of the most widely used methods, is similar to 

Nedelsky’s,10 but the judges assess the difficulty of each question as a whole, in-

stead of making judgements about each response option. 

 

Ebel’s method is similar to Angoff’s,11 but judges are asked to make two judge-

ments: one about the relevance of each question and one about the difficulty of 

each question. They then judge the difficulty of the questions in each cell of a 

matrix (of levels of relevance by levels of difficulty). 

 

We used a combination of Nedelsky’s and Angoff’s methods. The judges started 

with Nedelsky’s method, then increased or decreased the assigned probability 

for each question based on an overall assessment. This gave the judges a logical 
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approach to making an initial judgement about the difficulty of each question. It 

then allowed them to adjust for uncertainty about the number of response options 

a borderline individual would eliminate, the difficulty of the stem (scenario) for the 

question, the difficulty of the concept, and anything else that might make a ques-

tion more or less difficult.  

For each of the above methods there are five steps: 

1. select the judges 

2. define “borderline” knowledge and ability 

3. train the judges in the use of the method  

4. collect their judgements 

5. combine the judgement to choose a passing score 

 

Methods 

Selection of the judges 

The judges must be qualified to decide what level of the knowledge or skills 

measured by the test is necessary to conclude that an individual: 

 has at least a basic understanding of the concepts and ability to apply 

them 

 does not need to repeat the lessons, listen to the podcast again, or 

receive some other additional or alternative instruction 

 is ready to go on to other lessons or another podcast, which will 

reinforce learning of the same concepts and introduce new concepts 

 

Because of the nature of these tests and what we are trying to measure, one of 

us (ADO) purposively selected and recruited two types of judges in May 2016: 

health researchers and people who teach evidence-informed decision making, 

and education researchers with experience evaluating interventions to teach 

critical thinking skills (Table 3). In addition, teachers who participated in pilot 

testing of the IHC primary school resources reviewed the judgements that were 

made to ensure they were appropriate for the target audience and the context. 

Table 3. Judges 

 Sex Country Background 

Judge 1 M UK / Kenya Teacher / health and education researcher 

Judge 2 M Cameroon / South Africa Health researcher 

Judge 3 M UK Education researcher 

Judge 4 F USA Health researcher with PhD in education 

Judge 5 F UK Teacher / education researcher 

Judge 6 F Norway Health and education researcher 

Judge 7 M Kenya / Norway Health researcher 

Judge 8 M Nigeria / USA Health researcher 
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Definition of borderline knowledge and ability 

An individual with borderline knowledge and ability is someone who may or 

may not have a basic understanding of the concepts and ability to apply them, 

may or may not need additional or alternative instruction, and may or may not 

be ready to go on to other lessons or another podcast. We created personas who 

are characteristic of people with borderline knowledge and ability and of people 

who clearly has mastered the concepts (Appendix 1). These were used to com-

municate and help the judges to envisage these people. 

 

Training of the judges 

We provided the judges with instructions (Appendix 1) and discussed these 

with them before they started making their judgements. 

 

The judges took the combined test (with 26 MCQs) before making judgements 

about the difficulty of the questions. We then gave them the right answers so 

that they had these when they made their judgements. In this way, they got a 

better sense of how difficult the questions were than if they were given the an-

swers before taking the test themselves. 

 

The judges participated in a practice round with MCQs that had different de-

grees of difficulty before they made their individual judgements. This exercise 

allowed them to discuss what makes a question difficult or easy. It also made 

them aware of their tendencies to be more or less pessimistic about the proba-

bility of a borderline test-taker answering questions correctly in comparison 

with the other judges, and to ameliorate their judgments accordingly when they 

assessed the full set of MCQs. 

 

Collecting the judgements 

The judges independently judged all the MCQs. Since they were not judging rel-

evance (just difficulty) they could judge all the MCQs for the 13 concepts cov-

ered in either test without having to repeat their judgements for the 16 MCQs 

that are used in both. 

 

Combining the judgements to choose a passing score 

One of us (ADO) calculated the mean and median for each MCQ and for the cut-

off score. He presented both these statistics and the range to the judges. He also 

showed the judges the difficulty of the MCQs based on the Rasch analysis - after 

they had made their judgements.3 He moderated an online discussion where the 

judges discussed any discrepancies in the relative difficulty of the MCQs be-

tween their judgements and the results of the Rasch analysis. He then asked 

them to discuss each MCQ and reach a consensus. Because it was not possible to 

schedule a time that was convenient for all the judges, there were two separate 
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discussion with four judges in each group. The two groups were shown the 

judgements for both groups, and the second group was shown the consensus 

judgement for the first group. 

 

We used a modified nominal group approach to reach a consensus.12 We first 

showed everybody all the judgements for each MCQ. We then invited people 

from each end of the range to provide the reasons for their judgements, and 

then invited others to comment. After the final cut-off score was decided, we 

checked to make sure that all the judges agreed with the cut-off scores, and ad-

justed them as necessary, based on a consensus of all the judges. 

 

Determining a cut-off score for mastery 

We also asked the judges to make the same set of judgements to set a second 

cut-off for a score that indicates mastery of the concepts, using the same ap-

proach. This cut-off is the minimum score that they would expect for an individ-

ual who clearly has a basic understanding of the concepts and ability to apply 

them, does not need additional or alternative instruction, and is ready to go on 

to other lessons or another podcast, which will reinforce learning of the same 

concepts and introduce new concepts. 

 

Results  

After the pilot, the judges agreed on the following guidance, which they found 

helpful: 

 

 There is always a chance of reading problems – as a general rule always go 

down at least 10% for reading errors for both borderline test takers and 

mastery and 20% for borderline test takers when the initial probability of 

a correct answer is 100% for both borderline test takers and mastery. 

 The difficulty of some of these questions may vary from setting to setting. 

We did not find this in the Rasch analysis, but we only tested this to a 

limited extent. We are testing the questions in other countries. For the 

purposes of this exercise, it is best to keep in mind the context in which we 

are using these tests and these cut-off scores. 

 

Nonetheless, the judges found it difficult to assess the difficulty of each MCQ. 

When we discussed the reasoning that they used, we found that different judges 

had different reasons for their judgements, and each judge tended to apply the 

same reasoning across MCQs. Because most of the judges were not biased to-

wards over or under-estimating the difficulty of the MCQs, there was less varia-

tion when their judgements across the questions were summarised.  
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Thus, there was substantial disagreement in the judges’ independent judge-

ments about how difficult each MCQ was (Appendix 2). However, there was less 

disagreement when the probabilities for each MCQ were added up to determine 

the cut-offs and the judges quickly reached a consensus about both the difficulty 

of each MCQ and the cut offs (Table 4). Each group of judges met online July 11, 

2016. The group of judges that met later in the day agreed with the consensus 

that was reached by the first group.  

 

For the primary school test, 13 or more questions out of 24 need to be answered 

correctly to pass and 20 or more questions out of 24 need to be answered cor-

rectly to demonstrate mastery. 

 

For the podcast test, 11 or more questions out of 18 need to be answered cor-

rectly to pass and 15 or more questions out of 18 need to be answered correctly 

to demonstrate mastery. 

 

The teachers who participated in pilot testing of the IHC primary school re-

sources felt that these cut-offs were appropriate for the target audience and the 

context. 
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Table 4. Individual and consensus summary judgements 

  Group 1 Group 2 Both groups 

   Judges: 1 2 3 4 Avg Med Consensus 5 6 7 8 Avg Med Consensus Avg Med Min Max   Consensus 

Primary school test  
(Children) 

    
      

    
        

   
  

 

Rasch 
    

      
    

        
   

9.89  

Chance                   9.25  

Out of 24 Pass score 12.4 14.6 12.7 12.2 13.0 12.8 12.7 10.9 15.1 13.5 7.7 11.8 11.7 11.7 12.4 12.4 7.7 15.1   13 out of 24 

Out of 24 Master score 18.1 20.7 21.0 17.8 19.6 20.5 20.1 19.7 21.0 21.5 10.1 18.2 20.4 20.4 18.9 20.6 10.1 21.5   20 out of 24 

      
      

    
        

   
   

Podcast test 
(Adults) 

     
      

    
        

   
 

 

Rasch 
    

      
    

        
   

7.0  

Chance                   6.7  

Out of 18 Pass score 8.6 10.5 9.1 9.0 9.3 9.3 9.1 8.1 10.7 9.5 5.7 8.5 8.5 8.5 8.9 9.0 5.7 10.7   11 out of 18 

Out of 18 Master score 12.7 15.3 15.7 13.3 14.4 15.1 14.7 14.2 15.5 15.7 7.5 13.3 14.9 14.9 13.9 15.2 7.5 15.7   15 out of 18 

 
Judges = 1 to 8; Avg = average; Med = median; Min = minimum; Max = maximum 

Rasch = expected score based on difficulty of each question from Rasch analysis (proportion of participants who answered each question correctly)3 

Chance = expected score by chance alone (guessing)
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Discussion 

There was substantial variation in the judges’ independent assessments of the 

difficulty of each MCQ. The variability may have been partly due to differences 

in the backgrounds of the judges, who came from different disciplines (health 

and education) and countries (Table 3). This is consistent with the findings of 

multiple studies showing that judges struggle with making the required judge-

ments.13 However, the judges quickly reached agreement. It helped to have the 

judges record their reasoning when they made their judgements so that they 

could refer to this when they discussed their judgements and reached a consen-

sus.  

 

We provided the judges with performance data - the proportion of test takers 

who answered each question correctly (based on data from a Rasch analysis)3 - 

after they made their independent judgements. Studies about the effects of 

providing judges with empirical data have shown that this can change the cut 

score.13-17 Some authors consider it important to provide judges with perfor-

mance data, whereas others are concerned about the potential for judges to rely 

too heavily on the performance data, and some consider the need to provide 

judges with empirical data to be a serious flaw in the Angoff procedure.13 We 

found that providing judges with performance data after they made their inde-

pendent judges - together with a summary of their judgements - was helpful and 

this might help to address concerns about overreliance on performance data 

while, at the same time, enabling judges to use these data to inform their final 

judgements and reach a consensus. Studies of the impact of judges iteratively 

judging items first without and then with performance data have shown that 

this increases the internal consistency of the judgments, bringing them into 

closer correspondence with the empirical probabilities, and often leads to im-

portant changes in the estimated cut score.13-17  

 

Changes in the instructions given to the judges can affect the extent to which 

they rely on performance data.16 In our study, the judges were told that while 

the performance data provided an indication of the relative difficulty of the 

questions, it did not provide an accurate indication of the probability of a bor-

derline test-taker answering a question correctly, since most of the data in the 

Rasch analysis came from people who were unlikely to pass. 

 

Studies comparing the Angoff and Nedelsky methods have found that they can 

result in different cut-off scores, and that the restricted nature of the Nedelsky 

method (focusing on the response options only) may limit its usefulness.18-20 

Nonetheless, strengths of the Nedelsky method are lower intrajudge incon-
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sistency, which is attributable to focusing on response options and making mul-

tiple decisions.20 It has been suggested that combining the Nedelsky and Angoff 

methods would make a stronger standard-setting procedure.20 However, we are 

not aware of empirical evaluations of this approach. We found that using 

Nedelsky’s method provided a helpful starting point for making judgements 

about the difficulty of questions and that recording these judgements (Appendix 

2) helped to resolve disagreements and reach a consensus about the overall dif-

ficulty of each question. 

 

Empirical studies have compared instructing judges to consider whether a sin-

gle minimally competent (borderline) candidate would or would not answer 

each question correctly (using a yes/no procedure) to instructing them to judge 

the proportion of minimally competent test takers who would answer each 

question correctly. Although the results are equivocal, they suggest that these 

two approaches result in similar cut-offs.21 We did not use a yes/no procedure. 

However, drawing on experience from design methods, we created personas to 

help the judges to visualise typical test takers with borderline knowledge and 

ability and ones who clearly had mastered the concepts. We found this helpful. 

 

Empirical studies have found that judgements made using the Angoff method 

are reproducible,22 but also that there can be variability in cut-off scores set by 

different groups of judges.23 It is uncertain to what extent small group discus-

sion among the judges leads to more reliable and valid cut-off scores.24 Although 

we did not plan on having two groups of judges with four judges in each group, 

we found that this worked well. It allowed more time for each judge to partici-

pate in the discussions when a consensus was reached, facilitated reaching a 

consensus in each group in less than one hour, and allowed us to compare the 

consensus of the two groups of judges. It should, however, be noted that this is 

lower than the number of judges that is considered by others to be an accepta-

ble minimum (10).22,25 

 

The Angoff method, which we used, is one of the best known and most widely 

used methods of standard setting, although other methods are advocated and 

used.26,27 The validity of all of these methods has been questioned.19 Overall, the 

Angoff method and modifications of the Angoff method such as we have used 

meet nine of the ten criteria proposed by Berk for assessing methods for setting 

cut-off scores.21 The main strength of these methods is theirts simplicity, 

whereas the main drawback is the cognitive burden on the judges, particularly if 

there are many questions that must be assessed and if multiple iterations are 

needed. In this study, although the judges struggled with the judgements they 

were asked to make, there were not many questions, the judges reached agree-

ment quickly after a single round of independent judgements, and we were able 

to quickly establish cut-off scores for passing and for mastery. 
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Conclusion  

Setting a cut-off for passing or mastery is challenging. However, we found that it 

was possible to quickly reach a consensus during a one hour online meeting (af-

ter the judges independently assessed each question) and to agree on cut-off 

scores that all eight judges agreed were sensible. We found it helpful to use a 

combination of Nedelsky’s and Angoff’s methods, to agree on some general 

guidance following the pilot, for the individual judges to record the reasons for 

their judgements, and to use a consensus among small groups of judges. 
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