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This article presents a validation study which investigates the relationship 

between mastery level descriptors and item difficulty in the National Tests of 

English (NTE) in Norway. The aim is to establish the extent to which the 

descriptors indicate item difficulty and thus support the argument that the 

mastery levels are a reflection of the framework of the NTE. This argument 

strength has direct implications for validity and for the defensibility of 

moving from criterion-based descriptors to norm-based national data. The 

study involved a panel of 10 raters assigning level descriptors from 7 content 

categories to 80 test items, giving a total of 5,600 individual judgements. 

These judgements are compared to the real test scores of around 46,000 

pupils to establish if the level descriptors assigned by raters can predict pupil 

performance on the tests. The results show a strong correlation between rater 

judgements and real test scores, meaning that the descriptors offer an 

indication of item difficulty. However, some individual descriptor categories 

contain deviations from the expected order. We conclude that, while the level 

descriptors reflect the test’s framework, and thus support the validity 

argument, the argument could be strengthened with the revision of some 

individual descriptors.  
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Introduction 

All language tests have some form of scoring system against which they are graded, 

which must be appropriate to the tests to support arguments made for the uses and 

interpretations that occur on the back of them (Kane, 2013). The way a test score is 

interpreted can broadly be divided into norm-based and criterion-based systems; the 

former involves a pre-determined, but flexible, number of test-takers being assigned 

each grade, and the latter involves test-takers being judged against a set of absolute 

standards or criteria (Lok et al., 2015). Sometimes, elements of both can be integrated, 

as is the case with the tests discussed in the present study: the National Tests of English 

(NTE), which are taken by virtually all fifth and eighth-grade pupils in Norway. This 

integration must serve as a ‘bridge’ between norm-based and criterion-based scoring 

systems, and its effectiveness has implications for validity. The present study seeks to 

examine this connection from a validity perspective by comparing the judgements of a 

panel of 10 expert raters, based on level descriptors, to the real test scores of over 

45,000 eighth-grade pupils in Norway.  

As is expanded upon in the theoretical background section, this study takes as its 

starting point Messick’s (1996) presentation of the structural aspect of construct 

validity (referred to in the present article as ‘structural validity’). Structural validity can 

be at risk if the scoring system used by a test is not an accurate reflection of the test’s 

specified model(s). The study seeks to establish if this is the case for the NTE. The panel 

of raters was used to investigate the strength of the relationship between the 

descriptors which accompany the mastery levels used in the scoring system and the 

national results which are used for assigning mastery levels, and thus difficulty, to 

items.  

The NTE are the subject matter for the present study. They are graded across three 

levels, known as mastery levels, (M1-M3) at fifth grade and five mastery levels (M1-

M5) at eighth grade, with levels M1 to M3 common to both. This study used the eighth-

grade NTE as its subject matter, thereby including all five mastery levels. The tests are 

digital tests of receptive skills, with a range of item formats which include text and 

images. The tests were exclusively reading tests up until 2021, at which point listening 

tests were introduced.  
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Upon creation, each item is assigned a mastery level according to its perceived 

difficulty by test developers at the University of Bergen (UiB). This perception of 

difficulty is mostly based on the descriptors which accompany the mastery levels. Test-

makers assess what the item requires of the test-taker, and the mastery level whose 

descriptors are perceived to match closest to what the item requires is then assigned to 

the item.  

The mastery levels, which were created by test developers at UiB on behalf of the 

Norwegian Directorate for Education and Training (Utdanningsdirektoratet, 

henceforth Udir), are intended to reflect what is expected of pupils in order to place 

them at a certain level within the field of English reading. The mastery levels have been 

slightly updated recently to reflect the fact that texts can be both written and spoken, 

although there is a large degree of overlap between listening and reading 

comprehension (Wolf et al., 2018). This applies especially to the NTE as the listening 

and reading aspects share some item formats (e.g., picture tasks), so the changes to the 

mastery levels were minor. 

This article attempts to investigate the structural validity of the NTE and the scoring 

system by answering the following research question:  

To what extent do the mastery level descriptors used by the National Tests of English 

indicate the difficulty of test items and thus support the validity argument for the 

tests? 

The article addresses the question by first examining the theoretical background of 

validity theory and its relationship to scoring systems for language tests, as well as the 

relationship between criterion-based and norm-based assessment scores. It goes on to 

outline the method of the quantitative panel study. The results are then presented and 

discussed with relation to theory to offer a picture of the structural validity of the 

scoring system.  The article concludes by summarising the findings and making 

recommendations for further research and potential changes to the mastery level 

descriptors.  

The present study is relevant for all stakeholders in the NTE, because no such study 

has previously been conducted on the mastery levels, and it is relevant for the validity 

of the NTE as a whole. Given that the mastery levels which make up the scoring system 
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are accompanied by level descriptors, it is important that these descriptors can be 

empirically argued to be valid, as they form a key part of the information teachers 

receive about pupils’ English receptive skills (Udir, 2022a). This information is 

intended to be a basis for the consequences of the NTE, namely contributing to 

formative assessment and quality development in the English school subject, thus 

necessitating a high level of accuracy and validity. 

The study can also be of wider relevance to a variety of interested parties engaged in 

the testing of English or other languages as an L2: (1) those using scoring systems made 

up of levels with associated descriptors, such as those based on the Common European 

Framework of Reference (CEFR) (Council of Europe, 2020); (2) those concerned with 

the impact that a scoring system, and its associated descriptors, can have on the validity 

of a language assessment; and (3) those looking to investigate the validity of 

assessments which attempt to combine criterion-based and norm-based assessment, a 

practice for which models have been produced in recent years (e.g. Lok et al., 2015).  

Theoretical background and previous research 

Validity background 

The present study is part of a wider project concerned with the validity of the NTE, 

which is largely based on three of Messick’s (1996) six aspects of construct validity: the 

structural, the substantive, and the consequential aspects. Messick describes validity 

as “the degree to which empirical evidence and theoretical rationales support the 

adequacy and appropriateness of inferences and actions on the basis of test scores or 

other modes of assessment” (1989, p. 13). His other three aspects of construct validity 

are content, generalizability, and external aspects (Messick, 1996). This study takes as 

a starting point the structural aspect of validity. This refers to the relationship between 

the scoring system used in a test and the specified model, along with evidence-

supported constructs (Hasselgreen, 2004). Messick (1989) argues that, for a scoring 

system to be structurally valid, it needs to interact with what is already known about 

the construct of the test itself, namely what the individual items require of a test-taker. 

The measurement of structural validity is then the degree to which scores on a scale 

can be described as reflecting the construct being measured (Brown & Bonsaksen, 

2018; Rios & Wells, 2014) and the strength of the argument for this being the case 
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(Kane, 2006). The scoring system and band scores therefore need to reflect the content 

of items. This means that multiple criteria are usually required to offer a full picture of 

the test’s construct and to justify decisions made on the back of the scores (Bachman 

& Palmer, 1996). This can sometimes necessitate band scores with many descriptors 

attached to them, especially in cases of tests which seek to test multiple skills at 

multiple levels. Given that these descriptors can act as the starting point for the 

interpretations of a test-taker’s ability, and thus intended or actual consequences, they 

clearly need to be featured in the validation process as a key part of an AUA – 

assessment use argument (Bachman & Palmer, 2010).  

There is an argument that structural validity as employed in the present study overlaps 

with Weir’s (2005) presentation of scoring validity, given that it is made up of aspects 

concerned with the scoring system. For instance, Weir argues that a key consideration 

for a scoring system in terms of validity is its clarity in specifying performance criteria 

to reduce the chances of subjectivity in marking. This is relevant for the present study 

as it seeks to establish the effectiveness of the mastery level descriptors in predicting 

item difficulty. However, Knoch and Chapelle (2017) point out that Weir’s presentation 

of scoring validity as a type of validity runs contrary to Messick’s (1989) presentation 

of construct validity as a unitary concept, with structural validity acting as a component 

of this larger concept. As the wider project uses Messick’s concept of construct validity 

as its base, the use of structural validity is appropriate for the present study. 

Additionally, Messick’s presentation of validity as a unitary concept has been largely 

embraced by the field (AERA, 2014; Knoch & Chapelle, 2017). 

Scoring frameworks 

In the specific context of the NTE, the mastery levels were originally created based on 

knowledge of the tests’ construct and previous results (NTE development team, 

personal communication, October 2021). The levels were accompanied by can-do 

descriptors, reflecting in part the CEFR, albeit tailored to reflect the specifications of 

the eighth-grade tests and what is expected of pupils after the seventh grade, according 

to the curriculum. The resemblance to an international framework such as the CEFR 

can act as a measure to ensure criterion-referenced validity (De Jong & Zheng, 2016), 

as well as making the band scores more understandable to external observers (Kane, 

2012). The CEFR was intended to be a framework, or a model (Fulcher, 2016), but it 
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has increasingly been used as a standard upon which other scoring frameworks are 

based (Milanovic & Weir, 2010; Papp, 2018). However, some argue that the CEFR itself 

has been the subject of surprisingly few empirical studies which can underpin its 

validity (Alderson, 2007; Carlsen, 2014), and associated frameworks, such as the levels 

used in the NTE, could therefore be argued to have an increased need for empirical 

validation. This is especially true given that the CEFR descriptors have been subject to 

criticism for, among other things, gaps and inconsistencies and their lack of clear 

definition (Alderson et al., 2004; Figueras, 2012; Fulcher, 2003). Such criticisms can 

therefore extend to scoring systems and descriptors that resemble the CEFR. This is 

especially true for assessments such as the NTE, which are taken by young learners, as 

the CEFR was not designed with young learners in mind (Papp, 2018), and there have 

been calls for the CEFR to be adapted for local contexts (Harsch, 2019). 

There has been a larger amount of research into linking external frameworks and 

scoring systems to the CEFR, a good overview of which can be found in Green (2018). 

Green notes that, when linking a test to a model such as the CEFR, different processes 

can produce different results. He therefore points to Kaftandjieva’s (2004) call to use 

multiple methods to ensure that links would be as defensible as possible. In the case of 

the present study, it can be described as another method of validating the scoring 

system of the NTE in addition to an earlier standard setting procedure (Moe, 2008). 

The standard setting for the NTE pre-dated the creation of the mastery levels and was 

used to create the original CEFR-based cut scores, using the Kaftandjieva and Takala 

Compound Cumulative Method (Kaftandjieva & Takala, 2002), which is a variation of 

the Angoff method (Angoff, 1971; Moe, 2008). A panel of test developers and teachers 

familiar with the NTE was used. This familiarity is vital for standard setting (Moe & 

Verhelst, 2017) or indeed for participation in a study such as the present one. The 

panel’s judgements on the difficulty of individual items were compared to observed 

pupil performances during the piloting stage of the items, as well as in the ‘real’ tests, 

indicating a satisfactory degree of correspondence. This standard setting can be 

described as a precursor to the present study in that it used test data to help determine 

grade boundaries. However, there is a clear need for validation of the newer scoring 

system, namely the mastery levels. This is especially true given that the mastery levels 

consist of descriptors tailored to Norwegian eighth-grade pupils, rather than using the 
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more general CEFR descriptors. Conclusions from standard setting with CEFR-based 

band scores for the NTE are therefore less defensible. 

The NTE 

While the NTE have been the subject of some validation studies (Grocott, 2022; Pižorn 

& Moe, 2012; Sibbern, 2013), none of these specifically focus on the mastery levels, 

with some studies pre-dating the creation of the current mastery levels. Pižorn and 

Moe (2012) do however point out that the mandate given to test developers upon the 

conception of the NTE was to create a test which can discriminate between pupils at a 

range of levels of competence. The test developers were asked to aim at an average p-

value of 0.5 for the whole test, meaning the average student would answer 

approximately 50% of the items correctly. Initially, the test results were in the form of 

raw scores, i.e., the number of correct answers. From 2014, Udir wanted to measure 

trends, linking results from one year to another to see whether students’ ability 

improved. This led to a change in the way the results were reported. Udir decided to 

report the results in five norm-referenced groups using the percentages 10-20-40-20-

10 the first year and calling the groups M (mastery level) 1, 2, 3, 4 and 5. Since the same 

cut scores (between the levels) were used the following years, the percentages of 

students’ results assigned to the different levels would vary slightly each year. 

Another challenge the test developers received was giving the mastery levels content, 

i.e., describing what students assigned to different levels could do. Trying to describe 

key competences, the test developers studied what characterised items assigned to 

different mastery levels as well as using theories underlying frameworks such as the 

CEFR.  

Although the mastery levels started out as a means of characterising the statistical 

groupings of pupils’ results, the aim of this study is to examine the degree to which the 

individual characterisations, i.e., the descriptors, can predict the statistical difficulty of 

an item. A close resemblance between raters’ judgements, based on descriptors, and 

the distribution of results may strengthen the argument that the descriptors reflect the 

framework of the NTE (Hasselgreen, 2004). 

The relationship between the level descriptors and the levels assigned after the tests 

are taken raises questions of the relationship between norm-referenced and criterion-
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referenced testing. While the two usually have different methods of interpreting test 

scores (Burkett, 2018), and thus different means of item construction (Brown, 2014), 

the NTE combines elements of both. While one can argue that the tests are criterion-

based assessments in that they “describe the performance of examinees in terms of the 

amount they know of a specific domain of knowledge or set of objectives” (Brown & 

Hudson, 2002, p.5; Sawaki, 2016), this is only half of the story. Items are indeed 

classified into mastery levels using criteria (the mastery level descriptors) and test 

developers’ knowledge and experience a priori, but they are re-classified using norm 

referencing by means of an IRT analysis afterwards. While criterion-referenced and 

norm-referenced testing are sometimes perceived as opposing practices that require a 

binary choice (Frisbie, 2005), they can be effectively combined and can complement 

one another (Brown, 1989; Lok et al., 2015), which is an aim of the NTE through the 

process of re-classifying results using norm-referencing. Sadler (2005) notes that, 

although criterion-referenced assessment has become desirable in recent years, its 

implementation has been highly inconsistent, making ‘good’ criterion-referenced 

assessment hard to characterise, especially in relation to norm-referenced assessment.  

In the case of the NTE, the move from criterion-based assessment to norm-based 

assessment is followed by a move back to the criterion-based approach again. This is 

because, once the results are subjected to IRT analysis (Udir, 2022b), the year’s 

mastery level boundaries are re-calculated, and pupils’ results are assigned to a 

corresponding mastery level. These figures are distributed to schools and relevant 

stakeholders. They are accompanied by explanations of the levels, in the form of the 

descriptors (see Appendix A) and expanded upon in a teacher’s guide document 

distributed by Udir. Teachers and schools therefore have access to both numerical 

norm-referenced data, where they can compare performances to the rest of the 

country, and criterion-referenced data, where they can see what the figures mean for 

individual test-takers. This underlines the importance of a valid, defensible set of level 

descriptors, as providing schools with information into pupils’ ability in English 

receptive skills is the main intended consequence of the NTE (Grocott, 2022; Udir, 

2022a).  
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Methodology 

Overview of data collection 

This study builds on two types of data: data from approximately 46,000 students 

taking the NTE in either 2019 or 2020, and data from 10 raters whose competencies 

include English teaching, language test development and researching language testing. 

The raters assigned descriptors from the mastery level scale to items. Since the NTE 

tries to measure trends, 21 anchor items are included each year for linking purposes, 

making it possible to analyse the 2019 and the 2020 items on the same scale. Each 

year, about 84% of the students take the main test, which consists of 40 items. The 

main tests of 2019 and 2020 have no items in common. The other 16% of the students 

take the so-called anchor version of the test. This version has (for the two years 

considered) 19 items in common with the main test of the current year, 15 items in 

common with each other, and 6 unique items; these unique items form part of the 

anchor with 2018 or 2021, but do not concern us here. The design is displayed 

graphically in Table 1. The numbers in the shaded bars represent the number of items. 

Table 1. Test design for main and anchor tests 

                

main test 2019  
40 

     

anchor version 2019 6 19  15     

main test 2020     40   

anchor version 2020    
15 19  6 

               

Each of the four data sets available for this study were randomly split in two, one part 

assigned to sample 1, the other to sample 2. All analyses are repeated independently 

for the two samples, allowing to account for the stability of the results. The samples 

both consist of 22,893 students. Each sample includes responses to 107 items. Most 

are dichotomous items, but some are partial credit items with a maximum score of 

three or four.  

The raters did not assess the anchor items, only the 80 main test items from 2019 and 

2020, 40 items from each year. 
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Table 2. Number of students in the two samples 

Sample set Description Sample 1 Sample 2 

1 NTE 2019 main test 9630 9631 

2 Anchor version 2019 1810 1810 

3 NTE 2020 main test 9633 9633 

4 Anchor version 2020 1820 1819 

Total  22893 22893 

Raters’ assignment of items to mastery levels 

Each rater assigned 80 items to mastery level descriptors from the scale developed for 

the NTE (Appendix A). The descriptors were divided into seven groups, based on their 

content, mirroring a mixture of linguistic and operational competences. For example, 

descriptors reflecting linking information in a text were grouped together, as were 

those describing understanding grammatical constructions. These groups are referred 

to here as boxes. The boxes contain the following categories:  

1) Vocabulary – recognition of an individual word or phrase integral to 

completion of the task. 

2) Sentences – understanding of a sentence or adjacent sentences integral to 

completion of the task. 

3) Understanding of texts – whole-text level understanding, such as 

understanding the main point. 

4) Connecting information – make one or multiple links of information from 

different parts of a text. 

5) Grammar – understand and/or use a grammatical structure, such as verb 

tenses or passive voice. 

6) Drawing conclusions – making a conclusion or inference, often from 

information not explicitly stated. 

7) Finding information – Locating a key piece of information explicitly stated 

in the text.   

Like the mastery level scale, the boxes contained descriptors that are assumed to 

progress in an ascending order of difficulty. Recognising vocabulary, for example, 

would ascend from “can understand some simple, concrete words and expressions” to 

“has a broad and nuanced vocabulary”. Some boxes did not contain descriptors for 

every mastery level. Some of the descriptors in the framework are ‘stand-alone’ 

descriptors, i.e., they do not belong to a sequence of related descriptors that form a 
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progression along a particular dimension. They were not included in the present study, 

as they can apply to all items, such as “can follow short, clear, and simple instructions” 

at M1. Table 2 shows the levels at which each box is represented; a shaded cell indicates 

that this level has no descriptor. In addition, not all boxes are relevant for all items, 

therefore a “not relevant” option was added. Each of the 10 raters assigned 80 items to 

a separate level on seven boxes, a total of 560 level assessments per rater, yielding 

5,600 level assignments.  

Table 3. Overview of boxes and mastery levels raters had to consider for each item 

 

 

 

 

 

 

Before starting, raters were given instructions to “select the level descriptors you 

believe are the minimum requirements for an eighth-grade pupil to successfully 

answer the item”. 

Relationship between item difficulty and raters’ assignment of items to 

mastery levels 

The general assumption is that the raters’ assignments have some relationship with the 

difficulty of the items as derived from the answers to the items by a representative 

sample of the two populations (Grade 8 in 2019 and 2020). The relationship will be 

expressed as a correlation coefficient. Two aspects will be discussed in turn: the 

definition and estimation of the difficulty of the items on the one hand and the 

estimation of the correlation between the ratings and the difficulty. 

  

 

Not 

relevant M1 M2 M3 M4 M5 

Box 1: Vocabulary       

Box 2: Sentences       

Box 3: Understanding of 

texts       

Box 4: Connecting 

information       

Box 5: Grammar       

Box 6: Drawing conclusions       

Box 7: Finding information       
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Item difficulty 

Because the data were collected in an incomplete design, the difficulty index used in 

Classical Test Theory, the proportion of correct answers or p-value, is not appropriate. 

For the analysis of the item answers, a member of the IRT family of models was used: 

a restricted version of the two-parameter logistic model (2PLM), known as the one-

parameter logistic model (OPLM) (Verhelst & Glas, 1995; Verhelst et al., 1993). In IRT 

models, the answer to the items is controlled in a probabilistic way by a unidimensional 

variable θ, which is not directly observable, and is therefore called  the latent variable. 

In the 2PLM, each item i is characterised by two parameters: a discrimination 

parameter ai and a difficulty parameter βi. For dichotomous items, we can define the 

difficulty of an item i as its difficulty parameter bi. 

If the value of the latent variable of a test taker equals βi, then, according to the model, 

this test taker has a probability of 0.5 to give a correct answer, i.e., the expected value 

of the response variable Xi = 0.5, the average of 0 and 1 if both outcomes have the same 

probability. This expected value is also half of the maximum value of the score.  For 

partial credit items, there is no difficulty parameteri. To find a reasonable difficulty 

value for these items, one can choose a value with the same interpretation as the 

meaning of the difficulty parameter for dichotomous items: it is the value of the latent 

variable for which the expected value of the score is just half of the maximum scoreii. 

Given the instructions to the raters, however, one could object to the use of 50% of the 

maximum score as too lenient a criterion for mastery of an item and thus set a stricter 

requirement, where mastery means answering correctly in the clear majority of cases. 

Therefore, we have used two definitions of difficulty, one with a 50% interpretation 

and one with an 80% interpretation. For dichotomous items, the latter means that the 

value of the latent variable θ must be chosen such that 

 

where ai is the discrimination index of item i and βi its difficulty parameter. The 

solution is 

. 
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For partial credit items, an iterative procedure is needed. Item parameters were 

estimated using the OPLM software package (Verhelst et al., 1993). To avoid too many 

decimal places, the difficulty values in the two definitions have been multiplied by 100. 

In Figure 1, the relation between the two definitions is displayed graphically for sample 

1; the results for sample 2 are very similar. We see that the relation between the two 

choices for the difficulty is not linear. This is because the discrimination parameters 

are not constant across items. Therefore, it is a legitimate question to ask if the result 

(the correlation between ratings and difficulties) will vary, and to what extent, using 

different definitions of difficulty. 

 

Figure 1. Relation between the difficulty values with two interpretations  

The quantitative analysis with qualitative data 

To appreciate the justification for the analysis used, it is important to understand the 

status of the collected observations. The difficulty of the items, the dependent 

variable in a prediction, is clearly quantitative and, given the uncertainty about the 

exact nature of this variable, two different definitions have been selected. As seen in 

Figure 1, the relationship between these two quantifications is not linear, but the 

correlation (for the 80 items that are used) is high: 0.95. The main problem, 

however, concerns the status of the independent variables. The observations are not 

quantitative: they just are the assignment of one out of several descriptors to an item 

(and this is repeated across items, across raters, and across boxes). Thus, to apply a 

quantitative prediction, with a technique like regression analysis, one must convert 
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the observations into a quantitative variable – the quantification of qualitative 

observations (Coombs, 1964).  

The general hypothesis, or rather hope, in the research is that the highest possible 

correlation between difficulty and quantifications will show that the values of the 

quantifications will be in increasing rank order within each box. The aim of the 

analysis, therefore, is twofold: (1) find the value of the highest possible correlation 

between the difficulty and the independent variables, properly quantified and (2) 

find the quantification of the qualitative variables that yields this correlation. A 

related, but important, problem is to find out whether the quantification is unique or 

if multiple solutions exist. The quantifications that lead to the highest correlation are 

called the optimal quantifications (Gifi, 1990; Young et al., 1976). The general 

procedure, known as an Alternating Least Squares procedure (ALS) can be described 

in the following steps: 

1. Choose some arbitrary quantification of the independent variables. 

2. Fix the quantifications to their most recently found values and find the 

regression coefficients. 

3. Fix the regression coefficients to their most recently found values and find the 

best fitting quantifications. 

If the largest change in one of the regression parameters or one of the quantifications 

is less than some predetermined criterion, stop; otherwise go to Step 2. The criterion, 

called the convergence criterion, is some small value such as 10-8. 

Quantification of level descriptors 

If we knew the optimal quantifications to be given to the level descriptors, we could 

write a simple model for multiple regression: 

 

  , 
(1) 

where r is the index for the rater and i the index for the item; yri is the difficulty value 

of the item, it holds that this value is the same for all raters. The quantity αr is the rater 

effect for rater r and is a regression parameter that must be estimated along with the 

regression parameters β1 to β7, one for each of the seven boxes. The rater effects can be 
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understood as a harshness characteristic of the rater: a high value indicates that the 

rater tends to assign relatively low levels to the items (thus considering items relatively 

easy), which corresponds to a harsh attitude towards the students. The residual is 

indicated by εri.  

It is important to understand the meaning of the X-variables. For example, box 4 has 

five level descriptors, and we supposedly know the values of them. Then X5ri means the 

value given to the descriptor that rater r has chosen for item i. If they have judged that 

box 5 is not relevant for this item, this implies that (according to this rater) the 

dimension represented by box 5 cannot contribute to the item’s difficulty. Thus, 

whatever the value of β5, the value of X5ri must be zero. As this reasoning applies to all 

items and boxes, the value of ‘not relevant’ must be zero. 

The computation of the only remaining unknowns in equation (1) are the regression 

coefficients α and β. It amounts to finding the values of the regression parameters such 

that the sum (across raters and items) of the squared residuals is as small as possible, 

making the correlation between the difficulties and the predicted difficulties as high as 

possible. As we supposedly have the optimal quantifications, the problem is seemingly 

solved. But here it is worthwhile to find out whether the solution is unique, and we can 

see that it is not: for example, box 4 allows raters to choose one of five descriptors, or 

the non-applicable option. In Table 3, three different equivalent solutions are 

presented: the leftmost one is the one allegedly found (fictitious), and the two others 

can be found through a simple procedure: the ‘new’ β4-value is given by dividing the 

‘found’ value by a non-zero constant c (the bottom row of the table), and the ‘new’ 

quantifications are given by multiplying the ‘found’ values by the same constant c. 

Table 3. Illustration of an infinite number of solutions 

 ‘found values’ Equivalent values-1 Equivalent values-2 

β4 0.7 0.35 1.00 

Not relevant 0.0 0.0 0.00 

Level M1a) 0.6 1.2 0.42 

Level M2 1.0 2.0 0.70 

Level M3 1.4 2.8 0.98 

Level M4 1.6 3.2 1.12 

Level M5 2.2 4.4 1.54 

c  2 β4 (= 0.7) 

a) Note that the expressions ‘Level M1’, ‘Level M2’, etc., are short for ‘the descriptor available for 

Level M1, M2, etc. in Box 4’ 
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From the illustration in Table 3, we immediately see that the value of c is arbitrary, and 

moreover, it may differ from box to box: all the transformations shown in Table 3 show 

that the product of the regression coefficient and the quantification does not change, 

so that the value of the predicted difficultyiii does not change. 

We chose the solution where all regression coefficients of the boxes (the β-parameters) 

equal one. Then, referring to equation (1), the prediction of the difficulty (according to 

rater r) is just the sum of the values of the level descriptors selected by this rater plus 

the rater effect αr. Thus, in the ALS-procedure, the estimation of the regression 

coefficients β can be skipped as their value is fixed to one. The method to find the 

optimal quantifications and at the same time the rater effects is then simple: we define 

a dummy variable for the raters and a dummy variable for each descriptor. We have 

ten raters and 30 level descriptors, so in total we have 40 dummy variables and 80 x 

10 = 800 difficultiesiii. We write the regression equation as 

 

. 
(2) 

The X-variables in (2) can only take two values, 0 or 1. The first ten indicate the rater, 

and the others refer to a level descriptor in an arbitrary but fixed order. For example, 

if the second level descriptor in the third box has number 25, then X25,ri = 1 if rater r 

has chosen this descriptor in box three when judging the requirements of item i, 

otherwise X25,ri = 0. Note that there is no X-variable corresponding to a ‘not relevant’ 

answer in any of the seven boxes. 

With a regression analysis, the 40 β-parameters are easily calculated, and this finishes 

the analysis: the estimated β-parameters β1 to β10 are the rater effects and the 

parameters β11 to β40 are the optimal quantifications, i.e., the values that make the 

correlation between the difficulty and its prediction as large as possible. The proof is 

simple: the product of a β-parameter and an X-variable equals zero if X=0 and equals 

the β-parameter if X=1. Thus, the predicted difficulty is the sum of the β-parameters 

for which the X-variables take the value 1. 

For each item, the right-hand member of equation (2), ignoring the residual εri,, is the 

prediction of the difficulty of item i by rater r.  As an interesting result, one can compute 

the correlation between these predictions and the actual difficulty for each rater 
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separately and then probably compute the average correlation across raters, but it 

should be noted that this correlation is attenuated by the unreliability of both the 

difficulty estimates of the items and of the quantified judgments of the raters, such that 

the average correlation somewhat blurs the question of the extent to which item 

difficulty is predictable. The unreliability of the difficulties is negligible given the huge 

number of observations in both samples, but the unreliability of the quantified 

judgments may be substantial. To get a view of this theoretical predictability we can 

simply average the individual predictions. This is discussed further in the Results 

section. 

Quality of research and ethical considerations 

The present study was preceded by a pilot study to ensure clarity of the process and to 

ensure that the survey format functioned technically. The pilot involved three 

participants, all of whom were researchers or test developers (or both) with experience 

of the NTE and scoring frameworks. None of the participants were on the panel for the 

main study. The pilot study raised no issues with the format.  

In terms of ethical considerations, the panel members are not identified in the 

reporting of the study. For the data samples, no personal information about the pupils 

whose scores were used was available to the researchers. Permission to use the data 

was granted by Udir. The study was confirmed as being compliant with data protection 

laws by Rette, a system for research compliance.  

Results 

Inter-rater comparisons 

As stated in the methodology section, we have a prediction of the difficulty of the item 

for each item-rater combination. So we can answer two questions: (1) what is the 

relationship between the predictions in all pairs of raters; and (2) what is the 

relationship between the predictions of the raters and the (estimated) difficulty of the 

items?  

The first question refers to inter-rater reliability. There are 45 pairs of raters in total. 

The 45 correlations were computed in the four cases: two interpretations of difficulty 
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and two samples. The results in all four cases were identical up to two decimal places. 

They are displayed in Table 4. The smallest correlations (less than 0.5) all occurred 

when rater number four was involved. 

The correlation between the predictions per rater (across items) and the estimated 

difficulties has a more direct relation to the validity of the criterion referenced 

interpretation of the scores. The results are displayed in Table 5. 

Table 4. Inter-rater correlations of predicted difficulties 

 Difficulty (50%) Difficulty 80% 

minimum 0.41 0.45 

maximum 0.78 0.79 

average 0.63 0.65 

#(less than 0.5) 4 2 

 

Table 5. Correlation between predicted difficulty and difficulty parameters (per rater) 

  r-1a) r-2 r-3 r-4 r-5 r-6 r-7 r-8 r-9 r-10 average 

50%-s1b) 0.71 0.64 0.65 0.51 0.66 0.73 0.72 0.79 0.72 0.72 0.685 

50%-s2 0.71 0.65 0.65 0.51 0.66 0.73 0.72 0.79 0.72 0.73 0.687 

80%-s1 0.74 0.65 0.66 0.57 0.68 0.74 0.72 0.78 0.75 0.76 0.705 

80%-s2 0.74 0.65 0.65 0.57 0.68 0.74 0.72 0.78 0.75 0.76 0.704 

a) r-1,…,r10: rater 1, etc. 

b) 50%-80%: difficulty interpretation; s1, s2: sample 1, sample 2  

 

The correlations in samples 1 and 2 are virtually identical. The correlations in the 80% 

cases tend to be a little higher than the ones in the 50% interpretation. The lowest 

correlations are found for rater 4, as with the inter-rater correlations.  

The low correlations for rater 4 might be considered reason to exclude this rater’s 

judgments from the data, but such decisions should be made carefully. The raters were 

chosen based on their familiarity with the NTE and the Norwegian education system. 

Thus, one must have good reasons to exclude a selected rater from the study solely on 

the ground of results which may not please the researchers. Therefore, it was decided 

to not exclude rater 4 from the sample. 

In Table 6, the correlations between the average difficulty predictions (across raters) 

and the estimated difficulty are given, along with the average correlations (rightmost 

column of Table 5). The correlations with the average predictions are substantially 

higher than the average correlations (across raters), showing that the predictability of 
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the difficulties from the raters’ judgments is better than suggested from the average of 

the ten individual correlations. 

Table 6. Correlation of difficulties with average predictions 

 Correlation with averages Average correlation 

50%-s1a) 0.836 0.685 

50%-s2 0.839 0.689 

80%-s1 0.848 0.705 

80%-s2 0.851 0.704 

a) 50%-80%: difficulty interpretation; s1, s2: sample 1, sample 2  

Rater assignments 

The data collected from the panel members was divided by the individual boxes, and 

the frequencies of each mastery level descriptor chosen, indicated by their 

corresponding mastery level, were recorded. These frequencies are displayed in Table 

7. The shaded cells indicate mastery levels not represented in that individual box. 

Table 7. Frequency of descriptors chosen by raters 

 

Not 

relevant M1 M2 M3 M4 M5 

Total 

Box 1: Vocabulary 4 34 226 313 181 42 800 

Box 2: Sentences 55 0 218 323 165 39 800 

Box 3: Understanding of texts 347 0 121 206 112 14 800 

Box 4: Connecting information 451 42 138 96 65 8 800 

Box 5: Grammar 418 24 81 121 132 24 800 

Box 6: Drawing conclusions 479 0 0 132 170 19 800 

Box 7: Finding information 304 66 140 206 84 0 800 

Total 2058 166 924 1397 909 146 5600 

The table indicates that box 1, understanding vocabulary, (and to a lesser extent box 2, 

understanding sentences) was deemed relevant in almost all cases; it was only deemed 

not relevant four times out of 800. Aside from ‘not relevant’, the totals indicate that 

the descriptors associated with M3 had the highest frequency of being chosen by raters.  

With reference to the original 10-20-40-20-10 distribution, the distribution of mastery 

levels chosen by raters through their associated descriptors by percentage is shown in 

Table 8: 
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Table 8. Distribution of raters’ mastery level allocations by percentage 

Mastery level Percentage assigned by raters 

1 4.7% 

2 26.1% 

3 39.4% 

4 25.7% 

5 4.1% 

Relationship between item difficulty and raters’ assignment of items to 

mastery levels 

Once the raters’ assignments were compared to the item difficulty at the two 

interpretation levels, 50% and 80%, comparable results were obtained. For both 

interpretations of item difficulty, there is a strong correlation, indicating that the 

mastery level descriptors, and thus the levels to which they belong, appear to broadly 

be a reliable indicator of item difficulty. However, this does not account for individual 

differences and discrepancies at both inter-and intra-mastery level. Moreover, a lot of 

freedom was left to the analysis method: the hypothesis was that the quantifications 

would be monotonically increasing with the levels (the higher the allocated level, the 

more difficult the item). The results for sample 1, for both difficulty interpretations, are 

presented in Figures 2-5. The results for sample 2 are virtually identical to the ones for 

sample 1 and are not displayed. 

Boxes 1-3 

Figures 2 and 3 show the relationship between item difficulty and the raters’ 

assignments of items to mastery levels regarding box 1 (vocabulary), box 2 (sentences) 

and box 3 (understanding of texts), Figure 2 for the 50% interpretation of difficulty and 

Figure 3 for the 80% interpretation. The levels without descriptors (see the greyed cells 

in Table 7) are not represented in the figures. 

The first thing worth noticing is that the difficulty interpretations do not seem to 

significantly influence the result. This is because the curves representing the three 

boxes for both interpretations, shown in Figures 2 and 3, are very similar.  
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Figure 2. Boxes 1-3 (vocabulary, sentences, and understanding of texts) for sample 1 for the 50% 

interpretation 

 

Figure 3. Boxes 1-3 (vocabulary, sentences, and understanding of texts) for sample 1 for the 80% 

interpretation 

The most interesting point is that the curves indicating the relationship between item 

difficulty and raters’ assignments behave differently for the three boxes. Box 2 

(sentences) shows the rater assignments matching the expected ascending order of 

difficulty, meaning that the higher the level descriptors chosen, the higher the 

corresponding difficulty level based on pupil data. Box 1 (vocabulary) also displays this 

pattern until it comes to M5, where a decline is noticeable. This decline is slightly 

sharper for the 80% interpretation of difficulty, but the pattern is the same. Like box 

2, box 3 (understanding of texts) does not contain a descriptor for M1, but the line 

begins with a decline from M2 to M3, before following the expected ascending pattern.  
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Boxes 4-7 

Figures 4 and 5 are almost identical, meaning that, like boxes 1-3, the choice of 

difficulty interpretation has little impact, except possibly for box 5 (grammar), where 

there is an increase in the optimal quantification across the whole level range in the 

80% interpretation, while in the 50% there is slight decrease from M2 to M4. Again, 

we see differences between the behaviour of each box in terms of raters’ assignments 

and item difficulty. Box 5 (grammar) and box 7 (finding information) both follow the 

expected order of ascending difficulty, although box 7 is not represented by any 

descriptors at M5.  

Figure 4. Boxes 4-7 (connecting information, grammar, drawing conclusions, and finding 

information) for sample 1 for the 50% interpretation  

 

Figure 5. Boxes 4-7 (connecting information, grammar, drawing conclusions, and finding 

information) for sample 1 for the 80% interpretation 
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Box 4 (connecting information) does not follow the expected pattern as there is a slight 

drop between M1 and M2, and a more severe drop between M4 and M5. However, the 

M5 descriptor was only chosen eight times in total, as per Table 3, so conclusions taken 

from this should be treated with caution. Box 6 (drawing conclusions) arguably 

demonstrates the most pronounced departure from the expected order, as it is only 

represented by levels M3 to M5, and there is no evidence of an ascending order. There 

is a drop from M3 to M4, and even M5, while higher than M4, is only minimally higher 

than M3, indicating that the raters’ assignments of the levels do not show a monotone 

correspondence to the difficulties. There can be several reasons for this departure, 

which are explored in the Discussion section. 

Discrimination 

An important question remains: can one give an indication of the relative importance 

of the boxes for the predictability of the item difficulty? One cannot use any reference 

to the magnitude of the regression coefficients, as they are arbitrary in the search for 

an optimal quantification. A useful indication could be the frequency of ‘not relevant’ 

choices per box, but this may rather reflect the choices made by the test construction 

team. Thus, we should rather ignore the ‘not relevant’ cases and look at the other cases, 

separately per box. A good candidate might be the ‘steepness’ of the lines in Figures 2 

to 5. An example is the lines for boxes 5 and 7 in Figure 4: the line representing box 7 

is steeper than the one for box 5. But this graphical information alone may be 

misleading, as one cannot infer anything from it with respect to the frequency of the 

choices. An index which combines the steepness and the frequencies is the standard 

deviation of the quantificationsiv. They are given for the 50% difficulty interpretation 

in Table 9; the results for the 80% interpretation are very similar.  

Table 9. Standard deviations of the quantifications – sample 1, 50% interpretation 

  box 1 box 2 box 3 box 4 box 5 box 6 box 7 

n 796 745 453 349 382 321 496 

naïvea 5.275 1.823 0.783 0.385 3.898 0.792 1.489 

optimal 3.423 2.055 3.629 4.046 2.205 2.367 5.388 

monotonic 3.319 2.055 3.113 2.468 2.200 0.951 5.388 

a) when descriptors in the boxes are given consecutive values, e.g., 1, 2, 3….. 

The numbers in the row labelled ‘n’ are the frequencies (out of 800) where ‘not 

relevant’ is not given as an answer. The standard deviations in the naïve case are quite 
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different from the other two cases. Another reason to not use the naïve case is that 

three of the seven regression coefficients were negative. The SD in the monotonic case 

cannot be higher than in the optimal case; they are lower because at least two different 

values from the optimal case have been given the same value. They are the same in 

boxes 2 and 7 where the optimal quantifications are already monotonic with the levels. 

The most drastic change is in box 6, where two out of three quantifications (M3 and 

M4) have been set equal to each other in the monotonic case. Another substantial drop 

occurred in box 4 where two pairs of values (at M1 and M2 and at M4 and M5) had to 

be set equal. The three best discriminating cases are box 7, box 1 and box 3. 

Discussion 

The first point apparent from the results is that they appear to support the rough 

distribution (Pižorn & Moe, 2012) of mastery levels intended by Udir (2022b), at least 

in terms of the frequency of choosing descriptors from the corresponding levels. This 

shows at least that raters consider the items to most frequently fall under the umbrella 

of M3, which the supporting documentation of the NTE suggests should be the case. 

One can further argue that this frequency distribution supports the argument for 

structural validity (Messick, 1996). This is because, if we take the raters’ judgements as 

representative of the descriptors, their correspondence with the intended distribution 

indicates that the descriptors do indeed represent that which is required of test-takers 

and interact well with the scoring system. This would indicate consistency with the 

framework, which Messick (1989) describes as a key to structural validity. This is 

supported by the strong correlation between raters’ judgements and difficulty level at 

both the 50% and 80% interpretations. This further supports the argument that the 

mastery level descriptors are reliable indicators of item difficulty.  

The NTE descriptors seek to characterise the norm-based mastery levels for key 

stakeholders, primarily English teachers and pupils, and also test developers, who need 

to have the criteria in mind when developing items for specific levels. The validity 

evidence from the present study, specifically the strong correlation between the 

judgements and empirical difficulty, would appear to support the notion that the 

descriptors do indeed characterise the varying difficulties found across the mastery 

levels without major issue.  
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In addition to the overall correlation between the raters’ judgements and item 

difficulty, the results also indicated differences between the individual boxes of 

descriptors. In some instances, these differences could indicate issues with individual 

descriptors, or sets of descriptors, which in turn could represent threats to structural 

validity. This is because there is a clearly intended order of difficulty the descriptors 

should follow, based on the levels they represent. To exemplify, if the raters had 

assigned descriptors which mostly fall under M5 to a group of items, yet those items 

had proved less difficult than a set of items to which the raters had mostly assigned 

descriptors from M4, we could reasonably argue that there is an issue with the 

descriptors at M4, M5, or both. This would not reflect the construct being measured 

and would thus weaken the validity argument (Brown & Bonsaksen, 2018; Rios & 

Wells, 2014).  

As it transpired, there were no extreme, whole-level discrepancies, but some boxes 

certainly indicated issues in that they did not follow a monotonic correspondence to 

item difficulty. There can be several reasons for this, and to choose one of them requires 

further empirical research: 

1. The wording of the descriptors may be unclear, meaning that the reference 

to an increasing competence (in the interpretation of the raters) is lost. 

2. The general hypothesis that a higher level implies a more difficult item may 

be too strong; it may be possible that there are items which require a high 

processing level, but which are nevertheless relatively easy. 

3. A statistical reason: the discriminatory power of the descriptors between 

adjacent levels may be such that an inversion of the quantification relative 

to the levels can easily occur due to sampling error. 

Box 1 (vocabulary), as an example, followed an ascending order until it came to M5, at 

which point the graphs indicate a fall. The M5 descriptor describes a pupil at this level 

as having a “broad and nuanced vocabulary”, whereas M4 describes a pupil as having 

a “quite broad vocabulary”. This clearly demonstrates a difference in ability with 

regards to this aspect of reading, so it would not immediately suggest that the M5 

descriptor should behave the way it does in the results. However, the answer may lie in 

the instructions given to the raters: to select the descriptors they feel describe the 

minimum requirements to answer an item correctly. Based on the details in the 
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accompanying documentation, recognition of vocabulary is not necessarily a skill 

associated with M5, but with lower levels. Even the items which require the 

identification of a word often test the ability to obtain the meaning of a word from the 

context, rather than pure vocabulary recognition – there is no real need for the 

vocabulary to be nuanced.  

Another example of the results not demonstrating an ascending order of perceived 

difficulty is box 4 (connecting information). Here, the results also show a sharp drop 

at M5 level. The difference in the descriptors for M4 and M5 merely lies in the 

complexity of the text in which information is being connected; M4 describes 

connecting information from a “quite complex text” whereas M5 describes a “complex 

text”. The rater’s own interpretations of complexity may contribute here, raising 

questions of rater reliability (Deygers & Van Gorp, 2015; Knoch & Chapelle, 2017). The 

difference between “quite complex” and “complex” is not clearly defined, much like 

differences between adjacent levels in some of the scales of the CEFR (Alderson et al., 

2004; Figueras, 2012; Fulcher, 2003), so one cannot definitively say how the raters 

defined complexity. For example, complexity can be viewed in relation to other items 

in the study or in the wider context of texts one could expect an eighth-grade pupil to 

read outside of the NTE. Another explanation may be found in the fact that, by design, 

there are fewer items intended to be at M5 in the NTE, as M1 and M5 are at the two 

ends of the distribution curve. The data for the M5 descriptor are therefore limited, 

thus accentuating discrepancies.  

The final box which did not display the expected ascending order of item difficulty was 

box 6 (drawing conclusions), demonstrated in Figures 5 and 6. There may be an 

explanation, albeit a speculative one, for this departure from the expected order. The 

M3 descriptor says that a candidate “can interpret/have an overall understanding of a 

text and find the answer even if it is not explicitly stated in the text”, whereas M4 

describes a candidate who “can interpret/have an overall understanding of a text and 

draw conclusions”. One can argue that the M3 descriptor sounds like a more advanced 

ability than that at M4, as it describes the answer being arrived at even if it is not 

explicitly in the text, whereas the M4 descriptor merely describes drawing a conclusion 

– this could be a conclusion based on something explicitly stated in the text. The M5 

descriptor, which describes drawing “advanced conclusions”, differentiates itself from 

the M4 descriptor with the use of the adjective “advanced”. This of course raises the 



STUDIES IN LANGUAGE ASSESSMENT, 2024, Volume 13, Issue 1 225 

 
 

same issue as descriptors in other boxes, that it is not easy to define what constitutes 

an advanced conclusion. Indeed, the CEFR has been criticised on the same grounds 

(Alderson et al., 2004; Figueras, 2012; Fulcher, 2003). Still, even the M5 descriptor 

does not mention these advanced conclusions being made even if the information is 

not explicitly in the text, which may explain why it was considered by the panel to only 

represent a slightly higher level of difficulty than the M3 descriptor.  

The lack of the intended ascending order evident in box 6 may indicate a need for the 

descriptors concerning drawing conclusions to be revised. Revised descriptors could 

better reflect the framework of the NTE and the construct being measured, thus 

contributing to the strength of the validity argument (Brown & Bonsaksen, 2018; Rios 

& Wells, 2014). Boxes 1 and 4 do not seem to display such a severe departure from the 

expected pattern, but their drop-offs between M4 and M5, while possibly explainable 

by a relative lack of data, may nevertheless require attention. 

While some of the discrepancies in individual boxes may be remedied by revisions of 

descriptors, the main focus of the present study is the structural validity of the NTE 

and the strength of the argument for it (Kane, 2006).  The strongest contribution to 

the validity argument is the high degree of correlation between the descriptors chosen 

by raters and item difficulty based on national data. A correlation of around 0.84 

suggests that the descriptors offer an accurate picture of the difficulty of items, and 

thus of what pupils can do at the specific mastery level. Given that these are the 

descriptors fed back to teachers and schools, the intended consequences of the tests, 

based on the documentation produced by Udir, may be more likely to come to fruition. 

This is because accurate information about pupils’ ability can directly contribute to a 

formative assessment process and quality development in schools (Udir, 2022a). The 

descriptors offering an accurate picture of what pupils can do and, crucially, what they 

need to work on also supports the argument that the moves between criterion-based 

and norm-based scoring are defensible and thus support the argument that the scoring 

system is a strong reflection of the framework (Messick, 1996).  

The results in the present study must be viewed with a degree of caution, despite the 

strong correlations that were evident. This is because the study applied an exploratory, 

experimental method. While it resonates well with Kaftandjieva’s (2004) call to use 

multiple methods to ensure the defensibility of inferences and links made from a 
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scoring system, it must be viewed alongside studies such as standard setting events. It 

is therefore important for the NTE, and other comparable assessments, that such 

studies are not one-time events, but rather part of a continuous improvement and 

validation effort. This would also contribute to the quality development aspect of the 

main purpose of the NTE (Udir, 2022a), thus supporting the inferences made on the 

back of the test scores and, ultimately, the validity argument (Messick, 1989).  

Limitations of study 

Given their similarities, the present study shares several limitations with standard 

setting procedures in general. For example, the wording of the instructions given to 

participants is of paramount importance (Moe & Verhelst, 2017), to avoid any 

ambiguity in what is expected of them. The issue of ambiguity could have been 

exacerbated in that the mastery level descriptors are, like those in the CEFR, a broad 

description of what a language learner can do at that stage of their development. This 

meant that a degree of subjectivity was inevitable when judging, for example, text 

complexity and length. This was explained to raters beforehand, but it may still have 

been the case that these judgements were made relative to other texts and items in the 

tests, as opposed to a general assessment of a reading level. It is arguably unclear which 

approach is more appropriate, given that the descriptors were created with the NTE in 

mind, but their ultimate purpose is as a referential tool to contextualise the level pupils 

are at, with the NTE results acting as a form of supporting evidence. Nevertheless, 

potential ambiguity was mentioned during the piloting stage, meaning it was necessary 

to ensure participants were fully aware of the arguable dual roles played by the level 

descriptors.  

It is important to stress that the present study does not provide a permanent solution 

to the challenge of matching criterion-based descriptors to empirical item difficulty, 

since it is only based on items from two consecutive years. If the study were to take 

place using data from two or more other years, the results would likely be different.  

The present study applied an experimental method, which, much like other validity 

studies, can only offer a picture of the strength and plausibility of the validity argument 

(Kane, 2006). It is not intended to offer a ‘final answer’ as to whether the NTE and its 

level descriptors are valid; validity is not considered a binary concept (Green, 2014). 
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With the study being exploratory, there is a necessary degree of speculation, as seen in 

the discussion, to support assessments of the strength of the validity argument.  

Conclusion 

The present study involved 5,600 individual judgements being compared to real test 

data from around 46,000 pupils. One can then argue that the conclusions made are 

well-grounded, despite the limitations of the study’s experimental design. The results 

indicate that the panel reached a distribution of mastery levels in their assessments of 

the items comparable to that intended by Udir, suggesting that the descriptors are an 

accurate reflection of expected mastery levels. This was one of two strong factors 

supporting the argument for structural validity. The second factor was the strong 

correlation between the raters’ judgements and the actual difficulty of the items based 

on the test data. It seems reasonable to say that these two factors are enough to argue 

that the mastery level descriptors, and thus the scoring system, are an accurate 

reflection of the framework of the NTE and therefore provide valid information to 

teachers and schools – one of the intended purposes of the NTE (Grocott, 2022; Udir, 

2022a). 

Despite the findings that the descriptors are, in general, a good indication of item 

difficulty, some of the individual descriptor categories raised issues. The upper levels 

of box 1 (vocabulary) and box 4 (connecting information) did not show that the M5 

descriptors were indicative of increased item difficulty, meaning that they may need 

revision. The fact that Box 6 (conclusions) deviated more severely from the expected 

order suggests that all the descriptors for this category are in more pressing need of 

revision. If a similar study were to take place after such revisions, and demonstrate a 

closer resemblance to the intended order, the validity argument would be strengthened 

further. We argue that, along with standard setting, such studies should be part of a 

continuous validation process, working to strengthen the validity arguments for the 

NTE. 

Notes 

i. For a partial credit item with a maximum score of m, there are m location 

parameters to be estimated. 
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ii. This value can be computed from the values of the location parameters, but a 

simple closed form formula does not exist for it; one needs an iterative 

procedure which has been implemented in a short computer program. 

iii. The predicted difficulty of the item is given by the right-hand side of Equation 

1, ignoring the residual εri. 

iv. In the naïve case, the quantifications have to be understood as the product of 

the regression coefficients and the fixed values of the X-variables (1-5), so that 

in this case the predicted difficulties are just the sum of seven quantifications 

(see Equation 1). 
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Appendix A 

N.B. The descriptors below are translations from the original Norwegian versions, 

which can be found at https://www.udir.no/eksamen-og-prover/prover/nasjonale-

prover/mestringsbeskrivelser-og-hva-provene-maler/engelsk-

mestringsbeskrivelse/#a127083 

Given that some of the level descriptors involve degrees and approximations, the use 

of adverbs is necessary, and some of the translations are as close as possible without 

being direct translations. 

Mastery level 1 

Pupils: 

can understand some concrete and simple words and expressions 

can follow short, clear and simple instructions 

can find/recognise familiar and concrete words in a simple text 

can find/recognise simple information in pictures and simple texts 

can connect familiar and concrete words in the same area, for example homework and 

school 

can recognise some familiar grammatical constructions in a context 

Mastery level 2 

Pupils: 

can understand some everyday words and expressions 

can understand simple sentences 

can find/recognise information in pictures and simple texts 

can find/recognise specific details in a longer text 

can understand the main content of a simple text 
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can find/recognise simple information in shorter, adapted texts, even when there is 

competing information 

can connect information from different parts of a simple text 

can place information from a simple text in the correct order 

can recognise and use some simple forms of verbs and function words in a context 

Mastery level 3 

Pupils: 

can understand some less normal words and expressions 

can find/recognise information in some complex sentences 

can find/recognise information in adapted texts of varying lengths, even when there is 

competing information 

can understand the main content of an adapted text 

can connect information from different parts of adapted texts of varying lengths 

can use the context to understand difficult parts of a text 

can interpret/have a broad understanding of a text and find the answer even if it is not 

explicitly stated in the text 

can place information from a text in the correct order 

can recognise and use basic grammatical structures and function words in a context 

Mastery level 4 

Pupils: 

can understand what unfamiliar words mean from the context 

have a quite broad vocabulary 

can understand quite complex sentences 
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can find/recognise information in quite long and complex texts 

can understand long and in parts complex texts 

can connect information from different parts of a quite complex text 

can interpret/have a broad understanding of a text and draw conclusions 

can recognise and use normal grammatical structures and function words in a context 

Mastery level 5 

Pupils: 

can use reading and listening strategies which are appropriate for the purpose 

have a broad and nuanced vocabulary 

can understand complex sentences 

can understand long and complex texts 

can connect information from different parts of a complex text 

can interpret/have a broad understanding of a text and draw advanced conclusions 

can recognise and use quite advanced grammatical structures and function words in a 

context 


