
Title Development of reading tests at the primary level 
Author(s) Lim Tock Keng 
Source 7th International Objective Measurement Workshop,  10 – 11 April 1993, 

Atlanta, USA 

Copyright © 1993 The Author 

This document may be used for private study or research purpose only. This document or 
any part of it may not be duplicated and/or distributed without permission of the copyright 
owner. 

The Singapore Copyright Act applies to the use of this document. 

Citation: Lim, T. K. (1993, April). Development of reading tests at the primary level. Paper 
presented at the 7th International Objective Measurement Workshop, Atlanta, USA. 

This document was archived with permission from the copyright holder. 



Development of Reading Tests at the Primary Level 

Lim Tock Keng 

Paper presented at the Seventh International Objective Measurement Workshop, 
held in Atlanta, USA on 10-11 Apr, 1993 



DEVELOPMENT OF READING T�TS AT THE PRIMARY LEVEL
1

Tock Keng Lim 

National Institute of Education 

Nanyang Technological University 

469 Bukit Timah Road, Singapore 1025. 

ABSTRACT 

Measures of attainment for reading comprehension for Primary 3 and 5 pupils 

(equivalent to Grade 3 and 5) were developed as part of a package for pupil profiling at the 

primary level. Items were written to test reading comprehension skills in the following areas: • 

following instructions, locating relevant information source, following sequence of ideas, 

anticipating story development, making inferences and reading for main ideas. Examples of 

items would be given to illustrate testing each of the reading skills. In line with the overall 

approach of the project, special attention would be paid to the construction of items to 

incorporate diagnostic features which would contribute towards remediation. The items were 

pilot tested in two school involved in the profiling project. Despite the small sample siz.e, 

item response theory was applied to analyze the items to explore the fit of the items and its 

inclusion in the test. In addition, classical item analysis, providing information on the point 

biseral of the options, was used to consider the quality of the discriminators. 

Introduction 

The objective of the Primary Pupil Profiling Project is to develop a prototype pupil profiling 

system that would be meaningful and useful to schools, pupils and parents in making decisions 

regarding placement and other arrangements for effective learning in a primary school. The pilot 

profiling project was set up, using some of the ideas in the profiling projects in the United Kingdom 

and Australia (Department of Education and Science, 1988; Masters et al., 1990). Specifically, the 

project aims to develop and validate tests in basic literacy in the English language and the mother 

tongue (with subtests in listening, speech, reading comprehension and writing skiUs) and Mathematics 

1 Paper presented at the Seventh International Objective Measurement Workshop, 10 -11 April
1993, Atlanta. I would like to thank Mrs Siok Hoon Foenander, a curriculum specialist, for her 
assistance in the writing of the test items. 
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(with subtests in Number Work, Measurement and Geometry) for possible use in school-based 

assessment for Primary 3 (P3) and Primary S (PS). There are 6 years of primary education in 

Singapore, from Primary l to Primary 6 (equivalent to Grade l to Grade 6). All schools use English 

as the first language. 

This paper focuses on the development of the reading comprehension test, one of the 

components of the profiling project. Currently research in reading focused on the interactive model 

of the reading process; the model is made up of the top down process, which is reader based, 

beginning with what is already in the reader's head and the bottom up process, which is text based, 

starting with the decoding of words and then the derivation of meaning (Goodman, 1967). Using the 

interactive model, the P3 and PS reading tests were developed based on the identification of 

comprehension skills of effective reading and on the ability to read accurately and efficiently to 

understand the text (Greenall & Swan, 1968). 

The reading comprehension skills tested were selected from a repertoire of reading skills, 

appropriate for P3 and PS in Singapore schools. In line with the overall approach of the project, 

special attention was paid to the construction of items to incorporate diagnostic features for 

remediation. The items were pilot tested in two schools involved in the pupil profiling project. 

Despite the small sample size, item response theory was used to analyze the items to explore items 

that had good fit and that could then be included in the next version of the test. Classical analysis 

(difficulty level and point biseral of items and options) was also used to consider the quality of the 

discriminators. 

Development of the Test 

Insert Table 1 about here 

Reading comprehension skills, identified and listed in Table l, covered the ideas and 

vocabulary levels. The items were written to test reading comprehension skills in six main areas: 

following instructions, locating relevant information source, following sequence of ideas, anticipating 

story development, reading to make inferences and for main ideas. 

Following Instructions. Items in this useful and practical skill tested the students' ability 

to follow a set of directions. Tay (I 979) felt that the ab ii ity to foll ow instructions could be part of 

the ability to fo llow a sequence of ideas. If students master this skill, they would be able to relate 
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in proper sequence the various steps of a process or events of a story. The P3 items were on 

understanding and following instructions while the PS items focused on understanding simple written 

instructions based on text information. An example of a P3 item is in Appendix A. 

Locating Relevant Information Source. According to Greenal and Swan (1968), students 

need to be able to scan through a whole text to look for specific information. They should be able 

to locate relevant information source using word association cues. A P5 example on location of 

information in reference sources is given in Appendix A. 

Following Sequence of Ideas. Understanding text organization is a required reading skill 

as students must be able to recognise how sentences are joined together to form paragraphs and how 

this organization is signalled (Greenal & Swan, 1968). Items to test this skill include rearranging the 

order of a set of scrambled sentences to get a coherent paragraph. The P3 test had a story where 

students had to arrange a set of eight sentences in proper order. PS students had to arrange a set of 

sentences based on a given passage; an example is shown in Appendix A. 

Anticipating Story Development. Riley (I 979) pointed out that a useful reading 

comprehension skill is the ability to read and anticipate development and to predict outcomes. Before 

reading a text, students should subconsciously ask themselves what they know about the subject 

matter. This makes it easier for them to see what information is new to them as they read the 

passage. As Goodman (1965) put it so aptly, reading is a psycholinguistic guessing game. The P3 

and PS items encourage the students to think about what they are reading as they anticipate the next 

likely event in the given incident. Appendix A has an example of a P3 item. 

Reading to Make Inferences. A writer may decide to suggest something indirectly rather 

than state it directly. Greenal and Swan (1968) pointed out that students may need practise in 

inferring this information, which is essential for correct understanding. A P3 item that test inference 

is in Appendix A. 

Reading for Main Idea. The most important skill in reading comprehension, according to 

Tay (1979), is the ability to recognize the main idea of a reading selection. Students must be able 

to read for general sense rather than for the meaning of every word and consequently, be able to 

distinguish between important and unimportant information. Items set included selecting a topic 

sentence from a paragraph and selecting the! hest title of a paragraph from a list of titles; an example 

of a PS item is provided in Appendix A. 

The items set in the two tests had a range of formats: multiple choice items, alternate choice 

items and arranging the sequence of items. Stimulus materials which act as context for the questions 
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were collected from primary teachers. Students would then be familiar with and be able to relate to 

the situations described in the questions. Graphil:s was used to make the testing materials interesting 

and attractive. After the items were written, the P3 and PS teachers of the trial schools were given 

a purview of the items. Their feedback were used to improve the items. 

In the multiple-choice questions, distracters were carefully constructed to encourage pupils 

to examine each alternative carefully before selecting the best answer. Munby (1968) advised that 

distracters should as far as possible take account of common areas of errors made by students. In this 

project, the P3 and PS teachers in the trial schools also assisted in the collection of common errors 

in reading comprehension made by their students. These errors were classified and wherever 

possible, distracters were set to incorporate some of these errors. 

Analysis of the P3 and PS Tests 

The items were first pilot tested in a average primary school on a P3 class (N = 35) and a 

PS class (N = 29). After the test, students and teachers were asked to comment on the sections and 

items of the tests that they found most interesting, least interesting, easiest and hardest. They also 

gave feedback on difficulties eni.:ountered with test instructions and procedures. The items were 

revised and further piloted in four P3 classes (N = 153) and four PS classes (N = 140) in two other 

primary schools in the primary profiling projeL:t; both schools have above-average students. This is 

because students involved in the pilot test had to go through nearly a week of testing, as there were 

many components in the profiling project. Schools with average and below-average students did not 

feel that their students could forego the curriculum time and thus did not participate in the pilot testing 

session. Of the two schools in the project. one had students from a higher socio-economic 

background while the other had students from the middle and lower socio-economic backgrounds. 

In spite of the small sample size_, item response theory was used to carry out a preliminary 

analysis to explore the properties of the test items from the second pilot session. Reading 

development, an attribute assumed to he possessed by the student, is assumed to be un id imens ion al 

(Lord, 1980). Skills-related reading tasks can he set up with required attribute levels and the task 

difficulty is assumed to be separable from the student's ability; the latent trait identified by Rasch 

analysis is defined by the amount of attribute required. Griffin (1992) pointed out that through 

teaching and learning programmes, the student's ability can be changed, but the tasks asked of the 

students have their own d ifticulty levels. 

Rasch analysis of the tests wereL:arried out using the program, Titan (Adams& Khoo, 1991). 
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Titan uses the joint or UCON maximum likelihood procedure to estimate both the item and person 

parameters with a correction factor for the hias. In examining the model fit of the P3 items and the 

PS items, the item and case infit and outfit statistics reported in Titan are the weighted and unweighed 

residual based statistics described by Wright and Masters (1982). As shown in Table 2, the P3 test 

has an infit mean square of . 99 (with SD = .12) and the P5 test has an in fit mean square of . 97 (with 

SD = .13). It would appear that both data sets fit the model. The reliability of estimate for both the 

tests, Wright and Masters' (1982) item separation reliability for the proportion of the observed 

estimate variance that is considered "true", is good (.97 for the P3 test and .96 for the PS test). 

Insert Table 2 about here 

Figures lA (P3 test) and 2A (PS test) are variable maps depicting both the person ability and 

item difficulty, with the logit scale for the calibration of items and cases being plotted vertically on 

the map. The advantage of Rasch analysis is that person ability level can be emplaced on the same 

scale as the item difficulty level. The validity of the test as a whole can be examined with regards 

to the ability of the distribution of the testees. A test would have more psychometric relevance if the 

distribution of the item difficulties correspond more or less to the distribution of the person ability 

level. 

Examination of the P3 map in Figure I A incl icates that the test is rather easy for the pilot 

sample, well within the ability level of the sample; the distribution of the item difficulty appeared to 

be a little out of phase with the distribution of the ahility level of the testees. The test appeared to 

be measuring precisely only for P3 students in the lower end of the spectrum. Only a few items were 

difficult: items 35 and 37 (following simple instructions). These items will be considered below. 

According to the PS variable map, the PS test seemed to be far too easy for the students, 

when compared with the ability level. The distribution of the item difficulty appeared to be out of 

phase with the distribution of the ability level of the PS sample. The students appeared to form a 

cluster at the top right quadrant of the map. Items which proved to be difficult for some of the 

students included items 45 (reading for main ideas), I, 3, 5, and 6 (understanding simple written 

instructions). These items would he examined in a later section. 

Insert Figure I A about here 
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Insert Figure 18 about here 

The fit of the items is displayed in Figure 2A (P3 item fit map) and Figure 2B (PS item fit 

map). The horizontal scale on the fit map is the infit mean square; the asterisks indicate the 

magnitude of the fit statistic for each item. The items of both test fitted adequately, as most of the 

infit mean squares of the items in both the P3 and PS test lie within 30% above and below its 

expected value. Details of the Rasch calibration of each of the P3 and PS items in terms of item 

threshold (or item difficulty), infit and outfit mean square and infit and outfit t are in Lim (1993). 

This detailed analysis indicated that some of the items were not fitting well: items 7 (following 

sequence of ideas), 26, 27 (making inferences), and 40 (reading for main ideas) in the P3 test and 

items 6, 12 (following simple instructions), and 29 (following sequence of ideas) in the PS test. 

These items would be examined below. All the items of the two tests would be kept and improved 

for the next testing session, because of the small pilot sample size and the above-average ability of 

the sample. 

Insert Figure 2A about here 

Insert Figure 28 about here 

Besides Rasch analysis, classical analysis of the items was carried out using Microcat 

(Assessment System Corporation, 1989). The program Iteman was used to generate the item 

difficulty, discrimination index and options analysis of the P3 and PS items to provide teachers with 

information about the percentages of students making different kinds of errors. The detailed analysis 

is in Lim (1993). The options analysis for the P3 items in each of the skills revealed that some 

students had problems with items 3 l, 33, 35 and 37 (following simple instructions), items 20 and 21 

(anticipating story development), items 27 and 29 (to make inferences), and item 40 (reading for main 

ideas). The Rasch analysis of the P3 test had also indicated that items 35 and 37 were difficult and 

that items 7, 26, 27 and 40 were not fitting well. 

According to the options analysis for the PS test items, some students found these items 

difficult: items 1, 3, 5, 6 and 9 (following simple instructions), and items 43 and 45 (reading for main 
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ideas). The Rasch analysis indicated that some of the students found items 1, 3, 5, 6 and 45 difficult. 

Items that were not fitting well included items 6, 12, 29. 

The skills of understanding and following instructions appeared to be difficult for some P3 

and P5 students. In the P3 items, students were required to either underline or circle words that 

indicate a certain stated fact. In the P5 items, students were asked to shade or mark named objects 

if certain conditions exist in the given passage. In the P3 items, more than half the students tended 

to underline or circle too many words, probably because they were not focused on the key words. 

The P5 students also appeared to have a problem with paying attention to both the passage and to 

what exactly they had to do. 

Some P3 students appeared to have difficulties with the skills of anticipating story 

development and making inferences. They might have read more into the short texts than is stated 

or implied, basing their assumptions on personal opinion. Some students also fail to follow 

relationships of thought. For the skill of reading for main ideas, some students failed to distinguish 

between main point and supporting details. In all the above items for both the tests, information 

provided by both the Rasch and classical analysis would be used to improve the items. 

Feedback to Teachers and Students 

An important objective of the profiling project is to provide teachers with information to help 

them diagnose the strengths and weaknesses of individual students as well as groups of students, so 

as to provide remediation. For the reading tests, both kidmaps and testees' total and skill scores 

were generated for the teachers. Using item response theory techniques, individual student profiles 

known as kidmaps provide graphical representations of individuals' estimate and their pattern 

responses. As illustrated in a kidmap of a PS student in Figure 3, the kidmap is constructed such that 

items are plotted in order of difficulty on the left hand side of the profile if the student has answered 

correctly and on the right hand side if he or she has answered them incorrectly (Adams & Khoo, 

1991). As shown by the student's kidmap, when an individual's pattern of responses conform to the 

model, we expect the majority of items below the individual to be plotted on the left of the figure and 

the majority of items above the individual to he plotted on the right side of the figure. 

Insert Figure 3 about here 

Teachers were guided as to how to make use of the information provided by Rasch analysis 
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of the items and the kidmaps. The stuclent's ability relevant to the difficulty of the reading task can 

be increased through ways such as exposure to vocabulary, direct instruction and practice. This may 

increase the likelihood that the task can be performed. To help the teachers to understand the 

kidmaps properly in terms of each student's strengths and weaknesses, skill scores of each student 

were provided. They were also given information on the item difficulty and item discrimination index 

and the skills that they could help their students in. The error analysis carried out revealed that the 

students need to pay proper attention to simple instructions and to key facts. Other errors made 

included reading more into the text than is stated or implied, assumptions based on personal opinion, 

failing to follow relationships of thought and failing to distinguish between main point and supporting 

details. Teachers could then carry out remediation sessions for the appropriate students. 

Conclusion 

The two reading tests were part of the English component of the pupil profiling project. 

Preliminary analysis of the tests, both Rasch and classical analysis, showed that most of the items 

were rather easy for the students from the two above average schools. Some of the items of the 

current tests need to be improved and more difficult items need to be written before the tests are 

administered again. To calibrate the items of the two tests, a much bigger sample (around 1000) and 

students from average and below average schools must be used. As each of the components of the 

profiling project would be developed at its own pace, it would be easier to persuade more schools to 

participate in the reading tests. 

Items had been written for each of the six skills and analysis of the items might help to 

develop bands within each of the skills. After the skill bands are developed, it would be possible to 

put the students in the different bands for each skill. This would further help teachers to provide 

appropriate remedial lessons for students who need them. In the next adminstration, there is also a 

need to select linking items to be used as anchor items for further development of the tests. 
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Table 1. Reading Comprehension Skills at the P3 and P5 Levels. 

Ideas level 

Follow simple written instructions 

Follow a sequence of information/ideas 

read carefully and sort out competing information 

understand the meaning when it is not stated directly 

anticipate and predict information/ideas 

find and put together several pieces of information 

to reach a conclusion 

identify the main point/idea 

detect feelings in a piece of writing (tiredness, annoyance) 

Vocabulary level 

work out the meanings of words from clues in the passage 

understand less common expressions and meanings 

choose a word/words to sum up a piece of writing 

paraphrase information/meaning 

11 



Table 2. Summary Table of the hem Estimates of the Reading Tests. 

P3 Test PS Test 

Item Estimates (Thresholds) 
All on All (N = 153 L = 41) 

Summary of item Estimates 

Mean 
SD 
SD (adjusted) 
Reliab. of estimate 

.00 
1.52 
1.50 

.97 

Fit Statistics 

Infit Mean Sq. Outfit Mean Sq. 

Mean .99

SD .12 

Infi t t 

Mean .14 

SD 1.25 

Mean .91 
SD .27 

Outfit t 

Mean -.08 

SD 1.09 

0 items with zero scores 
0 items with perfect scores 

Item Estimates (Thresholds) 

All on All (N = 140 L = 45) 

Summary of item Estimates 
--------------------------

Mean 

SD 
SD (adjusted) 
Reliab. of estimate 

Fit Statistics 

.00 
1.59 

1.56 
.96 

------------------------------

Infit Mean Sq. Outfit Mean Sq. 

Mean .97 
SD .13 

Infi t t 

Mean .20 

SD 1.17 

Mean .91 
SD .38 

Outfit t 

Mean .05 
SD 1.62 

0 items with zero scores 
0 items with perfect scores 

12 



Figure lA Person-Ability Item-Difficulty Map for P3 Reading Test 
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Figure 18 Person-Ability Item-Difficulty Map of PS Reading Test 
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Figure 2A 
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Figure 2B Item Fit Map of the Primary 5 Reading Test 
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Figure 3 A Kidmap of the Primary 5 Reading Test 
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Examples of Items to Test Reading Comprehension Skills 
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Appendix A 

The items were written to test reading comprehension skills in the six main areas: following 

instructions, locating relevant information source, following sequence of ideas, anticipating story 

development, reading to make inferences and for main ideas. Examples of P3 and PS items in each of 

the areas are given below. 

Following Instructions. This is an example of a P3 item: 

The zoo keeper told the children that the new elephant came all the way from Africa. He passed 

photographs of the new elephant round to all the pupils present in the classroom. The pupils 'oohed' and 

'aahed' in admiration of the handsome elephant. 

I Circle the word that tells where the elephant lived before. 

2 Underline the sentence that shows that the children were not at the zoo. 

Locating relevant information source. At the PS level, students were tested on which text such 

as "Mammals", "Power and Energy", "The Human Body", "Children's Book of the Earth" and 

"Poisonous Creatures" that they could find information for the following items: 

What happens when a jellyfish stings? 

Why do we eat? 

How do scientists look for places where there is oil? 

What does a kangaroo carry in its pouch? 

Why does an earthquake happen? 

Is the puffer fish safe to eat? 
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Following sequence of ideas. PS students had to arrange a set of sentences based on a given 

passage: 

Use the same passage for Task 2 in Section A to help you arrange these events in order. Number the 

events in the order they happen in the story. 

The creature became a moth. 

Mei Mei brought the cocoon to school. 

The teacher instructed Mei Mei to bring a cocoon to school. 

The creature stretched out its wings. 

The teacher left the cocoon in a jar. 

A cocoon started moving. 

Mei Mei asked her father's friend for help. 

Anticipating story development. An example of a P3 item is given below: 

Little Tim, reaching for a biscuit, saw a colourful little box. Curious, he took it, ran into his room and 

climbed onto his bed. He shook the box. It rattled. Tim opened it and out dropped small sticks with little 

blobs of brown at one end. 

"These must be matchsticks," Tim said. "Mummy and Daddy have always said how dangerous these are. 

I wonder why." Tim frowned. His curiosity was growing. His parents were nowhere to be seen. 

What is Tim likely to do next? 

show the matchsticks to his parents. 

2 put the matchsticks back into the box. 

3 help himself to some of the biscuits. 

4 take out a matchstick and strike it. 

Reading to make inferences. This is a P3 item to test inference: 

Suzy heard a cry at the front door. She opened the door. On the doorstep sat a very scrawny-looking 

cat. Its fine whiskers were wet with mud. Its fur was tangled, it was shivering and it walked with a limp. 

The cat wore a thin collar with a name and address printed on a silver tag. The address was for a house 
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on the other side of the town. 

"Oh dear," said Suzy. "This cat is hurt and hungry. We must look after it. We will ring up the people 

who own the cat. They can come to our house and collect their lost pet." 

Suzy knew the cat was hurt because 

1 it was limping 

2 its fur was tangled 

3 it was shivering 

4 it cried at the door 

Suzy knew who owned the cat because 

1 the owner lived on the other side of the town 

2 there was a name and address on the cat's collar tag 

3 she recognized the cat 

4 she knew its owner 

Reading for Main Idea. An example of a P5 item is provided below: 

Read the short story and then choose the sentence that best sums up what the story is about by circling 

1, 2, 3 or 4. 

Many children have never been in a lift. Some may even feel frightened in one. Meiying lives on the 

top floor of a block of flats in Ang Mo Kio. She rides up and down in the lift many times each day. She 

is not afraid of being in a lift. In fact, she rather enjoys it. 

1 Living in Ang Mo Kio 

2 Children who have never been in a lift 

3 A girl who is used to going up an down in a lift 

4 What it is like living in a block of flats 
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