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A three-way classification of sources of item difficulty 

What do test takers mean when they say ‘this item is difficult’? What do test analysts 
mean when they say ‘this item is difficult’? The answer to the first question comes out 
of experience. The answer to the second question comes out of empirics. The notion 
of difficulty covers a considerable diversity of sources, materials and methods. Test 
analysts seem obliged to collapse all senses of difficulty under one heading and so it 
might be useful to attempt a classification or typology of some of the possible sources 
of difficulty in test items. 

This presentation describes such a system and applies it to test items in multiple-
choice and short-response items, in tests that are discipline-specific and in tests of 
generic skills. 

The interest is for policy makers who are inclined to fixate on test data without ever 
querying the properties of the assessment instruments from which the data were 
generated, and for educators who have always been interested in the questions of the 
item–person interaction.  

The classification system gives difficulty some meaning beyond measurement. 

Proposition 

The following three sources, alone or in combination, may explain item difficulty:  

1. Nature of the cognitive task (intrinsic difficulty – a function of the particular 
cognitive skill(s) required) 

2. Candidate perception of the difficulty of the task (self-imposed difficulty – a 
function of the particular candidate’s mindset on viewing the stimulus material) 

3. Aspects of test design (design-imposed difficulty – originates in features of the 
item that occur as a result of the test  developers fulfilment of one or more of the 
design criteria, such as the required mode of response at the item level or, at the 
test level, “turbulence” as students move from one task to another). 

Focus of this conference session 

In this conference session we focus on intrinsic difficulty and self-imposed difficulty. 

Intrinsic Difficulty 

The first type of difficulty we examine is intrinsic difficulty. Items that test cognitive 
skills are different in three fundamental ways, which can be regarded as dimensions: 

i. They involve different kinds of thinking: concrete, conceptual or personal ─ the 
interactive dimension. 

ii.  They involve different mental abilities: verbal, numerical or spatial ─ the 
reasoning1 dimension. 

                                                 
1 It is acknowledged that the word reasoning lends itself to a purer definition, but for the purposes of 
this typology it remains a convenient label possessing the restricted meaning given here. 
 



 

iii.  They place different emphases on the treatment of the stimulus material: it may 
need to be absorbed, operated on, or transformed into something new ─ the 
treatment dimension. 

Each of the three dimensions of intrinsic difficulty can in turn be viewed as having 
factors that affect a candidate’s success on the test item; these factors can be viewed 
as positions on a dimension. An ‘item characteristic indicator’ (ICI) can conveniently 
summarise item characteristics on the three dimensions. As there are three dimensions 
in the model, each having three categories or positions, there are 27 combinations of 
item characteristics. 

Self-imposed difficulty 

Self-imposed difficulty is a function of a particular student’s mindset on viewing the 
stimulus material, and may be influenced by features such as content and context. The 
notion of self-efficacy is important here (Bandura, 1982). Matters & Burnett’s (2003) 
investigation of self-efficacy in relation to the propensity to omit items in tests has 
relevance to wider considerations of difficulty in tests:  

[Self-efficacy] is a cognitive mechanism consisting of beliefs concerning 
one’s capacity to perform tasks successfully. These expectations are 
hypothesised to affect the initiation of coping behaviour, the expenditure of 
effort, performance accomplishment, and persistence in overcoming 
obstacles. Because self-efficacy relates to mastery and persistence, which, in 
turn, are precursors to academic success, self-efficacy could provide a 
possible answer to the question of who omits test items.  

(Matters & Burnett, 2003: 241–242) 

For the QCS Test, which tests student performance on 49 generic skills that are the 
threads of the senior curriculum, and for PISA, with its varied clientele and dedication 
to real-life contexts, self-imposed difficulty might be significant. A context may be 
novel to the students – not only unfamiliar in real life but also unrehearsed in an 
assessment situation. 

Application of typology 

This typology was successfully applied to all 100 multiple-choice items and 29 short-
response items on the 1993 Queensland Core Skills Test (QCS Test) (Queensland 
Board of Studies, 1993) and to 75 non-secure PISA items designed to test scientific 
literacy (OECD, 2006), and then matching narratives were composed for the items 
that proved difficult for students who sat the test.  

Attachments 

Items that will be used to stimulate discussion are attached. The correct response is 
not given in this paper but in the conference session.  

A list of words that students use as synonyms for difficulty is also attached.  
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HORSE RACE 
 
If a horse runs a distance of s metres in a time of t seconds, its average speed, in metres per 
second, over the distance is defined by the formula: 

average speed = s/t 

A race took place over a distance of 1200 metres. A marker post located alongside the race-
track, 600 metres from the starting post, enabled the average speed of each horse to be 
calculated over each half (600 metres) of the race. The average speed of horse X over the first 
half of race is 12 metres per second and its average speed over the second half of race is 16 
metres per second. 

The average speed of horse X for the complete race was closest to 

A. 13.3 metres per second. 

B. 13.7 metres per second. 

C. 14.0 metres per second. 

D. 14.3 metres per second. 

 

 



 

ACID RAIN 

Below is a photo of statues called Caryatids that were built on the Acropolis in Athens more 
than 2500 years ago. The statues are made of a type of rock called marble. Marble is 
composed of calcium carbonate. 

In 1980, the original statues were transferred inside the museum of the Acropolis and were 
replaced by replicas. The original statues were being eaten away by acid rain. 

ACID RAIN 1   

Normal rain is slightly acidic because it has absorbed some carbon dioxide from the air. Acid 
rain is more acidic than normal rain because it has absorbed gases like sulfur oxides and 
nitrogen oxides as well. 

Where do these sulfur oxides and nitrogen oxides in the air come from? 

.................................................................................................................................................  

.................................................................................................................................................  

The effect of acid on marble can be modelled by placing chips of marble in vinegar overnight. 
Vinegar and acid rain have about the same acidity level. When a marble chip is placed in 
vinegar, bubbles of gas form. The mass of the dry marble chip can be found before and after 
the experiment. 

ACID RAIN 2 

A marble chip has a mass of 2.0 grams before being immersed in vinegar overnight. The chip 
is removed and dried the next day. What will the mass of the dried marble chip be? 

A. Less than 2.0 grams 

B. Exactly 2.0 grams 

C. Between 2.0 and 2.4 grams 

D. More than 2.4 grams 





 

ACID RAIN 3 

Students who did this experiment also placed marble chips in pure (distilled) water overnight. 

Explain why the students included this step in their experiment. 

.................................................................................................................................................  

.................................................................................................................................................  

 



 

GREENHOUSE 

Read the texts and answer the questions that follow. 

 
THE GREENHOUSE EFFECT: FACT OR FICTION? 

Living things need energy to survive. The energy that sustains life on the Earth comes 
from the Sun, which radiates energy into space because it is so hot. A tiny proportion of this 
energy reaches the Earth. 

The Earth’s atmosphere acts like a protective blanket over the surface of our planet, 
preventing the variations in temperature that would exist in an airless world.  

Most of the radiated energy coming from the Sun passes through the Earth’s atmosphere. 
The Earth absorbs some of this energy, and some is reflected back from the Earth’s surface. 
Part of this reflected energy is absorbed by the atmosphere.  

As a result of this the average temperature above the Earth’s surface is higher than it 
would be if there were no atmosphere. The Earth’s atmosphere has the same effect as a 
greenhouse, hence the term greenhouse effect. 

The greenhouse effect is said to have become more pronounced during the twentieth 
century.  

It is a fact that the average temperature of the Earth’s atmosphere has increased. In 
newspapers and periodicals the increased carbon dioxide emission is often stated as the 
main source of the temperature rise in the twentieth century. 

A student named André becomes interested in the possible relationship between the 
average temperature of the Earth’s atmosphere and the carbon dioxide emission on the 
Earth. 

In a library he comes across the following two graphs. 
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André concludes from these two graphs that it is certain  the increase in the average 
temperature of the Earth’s atmosphere is due to the increase in the carbon dioxide emission. 

GREENHOUSE 1 

What is it about the graphs that supports André’s conclusion? 

.................................................................................................................................................  

.................................................................................................................................................  

GREENHOUSE 2 

Another student, Jeanne, disagrees with André’s conclusion. She compares the two graphs 
and says that some parts of the graphs do not support his conclusion.  

Give an example of a part of the graphs that does not support André’s conclusion. Explain 
your answer. 

.................................................................................................................................................  

.................................................................................................................................................  

.................................................................................................................................................  

GREENHOUSE 3 

André persists in his conclusion that the average temperature rise of the Earth’s atmosphere 
is caused by the increase in the carbon dioxide emission. But Jeanne thinks that his 
conclusion is premature. She says: “Before accepting this conclusion you must be sure that 
other factors that could influence the greenhouse effect are constant”. 

Name one of the factors that Jeanne means.  

.................................................................................................................................................  

.................................................................................................................................................  

 
 

 



 

ANTS 

On the planet Archid, in a galaxy far away, lives a species of intelligent ants that can be trained by 
Archidians to crawl in straight lines at constant speeds. The constant crawling speed of one ant may, 
however, differ from that of another. 

An Archidian selects four trained ants, labelled I, II, III and IV, and places them on the comers of a 
square board of side exactly 100 centimetres. 

Figure 1 shows the board, its diagonals, and the positions of the four ants. 

 
Figure 1 

ITEM 9 [***] 

Ants I and III are released simultaneously from their initial positions (in Figure 1) and crawl 
towards each other along the diagonal. Ant I crawls twice as fast as Ant III. 
What distance does Ant I crawl before the two ants meet? 

 
............................................................................................................................................... 

............................................................................................................................................... 

............................................................................................................................................... 

............................................................................................................................................... 

ITEM 10 [**] 

Point P, not shown on the diagram, is reached by Ant IV 20 seconds after its release. 

How many times does Ant IV pass point P in the 350 seconds after its release? 

Give a number only.  ……………… 

 

ITEM 11 [***] 

The diagram below is drawn to scale. On this diagram, mark the positions of Ants II and IV 
50 seconds after their release. Label these positions II and IV respectively. 
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IV 
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Place 
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List of synonyms for difficulty according to test takers 

 
• long 
• vague 
• complex 
• inaccessible 
• complicated 
• tough 
• boring 
• teasing  
• obscurre 
• intricate 
• against the grain 
• puzzling 
• tedious 
• perplexing 
• ambiguous 
• impossible 
• plain hard  
• containing several decision 
• points (multistage) 
• baffling 
• tricky 
• hohum 
• confusing 
• profound 
• misleading 
• deep 
• trivial 
• subtle 
• novel 
• verbose 
• familiar 
• turgid 
• dense 
• other 

 


