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Although little data is currently available regarding the reading attainment patterns 
of children attending Tongan schools, students' reading ability has long been a 
concern for teachers and curriculum developers in the Pacific Region (e.g. Joyce, 
1961). Elley (1980) reported the results of a series of surveys of reading 
competence in Fiji schools, concluding at that time, that students' ability to cope 
with secondary and tertiary levels of education was often severely restricted by 
difficulties in reading and Price (1974) reported that University of Papua New 
Guinea preliminary year students had reading skills (vocabulary speed and level) 
comparable to those of average Standard 6 pupils in Australia. The recent PILL 
survey has shown a need for a continued focus on literacy in school systems 
throughout the region (Withers, 1991). 

Unhappily, teacher trainers and curriculum material developers may have 
contributed to a cycle of academic failure in these schools. Price (1974) noted 
that university courses often expected students to read and understand texts which 
were beyond their capacity for individual study and understanding and researchers 
working in Papua New Guinea reported that many community (primary) school 
teachers in that country had reading skills below those expected of average Grade 
6 school leavers suggesting that fewer than half of them could be expected to 
understand and implement the community school English syllabus without 
assistance because their reading ability did not match that required by the syllabus 
(Scofield & Bain, 1979; Wolf, 1982). Recently Moore and Moore (1992) in a 
study of the readability of the AIDAB funded curriculum material currently being 

1 This project was funded in part by the UNESCO Marine Science 
Curriculum Project and the University of Auckland Research Grants Committee. 
We wish to thank in particular the Tonga Form 7 students and the final year 
Teachers' College students who participated in the study. 
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developed for Tongan primary schools reported that for 58% of the Diploma 
students they tested, all of whom were majoring in English and in their final year 
of training the draft Teacher's Guide text was at a frustrating level of difficulty 
and for a further 37% the text could be described as being at an "instructional" 
level - appropriate at best to be used with support, possibly through active face-to-
face inservice training (p.5). 

The purpose of this study was to assess the readability of the draft Marine Science 
curriculum materials, to provide a measure of the suitability of this material for 
teachers and students in Tongan high schools. 

Method 

Six 100-word excerpts were selected, one from each of the six chapters of the 
draft manuscript. Each excerpt started from the beginning of the chapter, all 
headings were excluded from the analysis. The readability of the manuscript was 
then calculated from the six samples using the procedures for applying the Fry 
Readability Graph (Fry, 1972, 1977; see also Dillner & Olson, 1982, p.168-171). 
Debate concerning the validity of syntax-based procedures for estimating text 
readability abounds (see for example, Davison & Kanter, 1982). Consequently in 
addition to this syntax-based formula the same six samples of text were subjected 
to analysis by The Noun Frequency Method (Elley & Croft, 1989), a measure of 
the vocabulary load of the manuscript. 

Finally, to obtain a more direct indication of the suitability of this material for use 
with high school students in Tonga, a 50-blank cloze test was constructed from 
the opening section of the first chapter, and this test was administered to a sample 
of senior high school students, and final year trainee teachers taking a Science 
major at Tonga Teachers' College. Standard procedures for constructing this test 
as detailed in Dillner and Olson (1982, p. 144-147) were followed in all respects 
except that three intact sentences, not one, were left at the end of the test passage. 
In addition, the heading of the original text, though included in the cloze script, 
were not subjected to word deletions. 
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In early October, a class of 16 Science students at the Tonga Form 7 School and 
11 final year Diploma students at Tonga Teachers' College enrolled in a Science 
course in preparation for teaching in Tongan high schools, completed the test. 

Results 

Fry Readability Graph 

On average the six 100-word samples contained 3.96 sentences, and 151 syllables. 
These results when entered into the Fry Readability Graph locate the text at the 
(North American) Grade 10 level of reading difficulty. 

The Elley, Croft Noun Frequency Method 

Application of this procedure produced a mean Noun Count score of 5.64 
indicating a readability level appropriate for the average 12- to 14-year old student 
in the New Zealand sample on which this instrument was normed (Elley & Croft, 
1989). 

The Cloze Passage Method 

Overall, the 16 Form 7 students who participated in this test obtained a mean 
score of 18.3 correct out of 50 in this test (Standard Deviation = 3.27). The 
minimum score obtained was 13, with a maximum of 25. The Teachers' Training 
College students' mean score was 16.7 (S.D.=5.6), with individual scores ranging 
from 6 to 24. A one way analysis of variance revealed no significant difference 
between the scores obtained by these two groups, F (1.25)=.80, p=38. 

According to the cloze analysis, this passage was not at an- "independent" level of 
difficulty, such that it could be read alone and without instructional support for 
any of these 27 students. Furthermore, for only 4 (15%) could the text be 
described as being clearly suitable for classroom use, with effective instructional 
support. For the remaining 13 participants (85%) the passage was at a 
"frustration" level of difficulty, unsuitable for either independent or instructional 
reading purposes. 
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Discussion 

A clear pattern is evident in these data. Firstly, the Fry Readability and Elley 
Noun Count procedures suggest respectively that the sentence complexity and 
vocabulary loading of the draft Marine Science curriculum material is suitable for 
the middle to upper high school grades for which it is being developed. However, 
the results of the cloze test reveal that the participants in this study, Science 
majors in the Tongan Form 7 school, an elite group of students in the Tongan 
school system, and final year student teachers preparing to teach science at high 
schools in this country, would be unable to read the text independently. 
Furthermore, for the majority of these students the text difficulty is such that it 
would be unsuitable for closely supported instructional purposes. 

In considering the discrepancy between the results of the syntax - and noun 
frequency-based readability formulae on the one hand, and those obtained by the 
cloze readability method, it should be remembered that the Fry Readability graph 
and the Elley, Croft Noun Frequency Method of calculating the readability of 
prose, were respectively normed on American and New Zealand student samples. 
Though little research is available on the rate of scholastic attainment of students 
in Tongan schools, there is good reason to believe this does not generally match 
that of schools in New Zealand, Australia, or the United States. Edwards (1991), 
for example, commenting on a sample of essays written by Form 5 students in 
Tonga, judged them to be at a comparable developmental level to that of Form 3 
students in Australia. With this in mind we believe the cloze results to provide 
the more valid measure of the readability of this material for Tongan students. 

This study highlights the sore need for research concerning the teaching of 
reading, and the current literacy attainments of students in Tonga as well as 
further exploring the validity of employing established procedures for calculating 
text readability in this country (see also Moore, 1992). Nonetheless, the present 
study indicates that the complexity of the draft Marine Science material is such 
that students in Form 5 and 6 classes in Tonga - and many of their teachers - may 
find it frustratingly unreadable. Importantly, the results of the recent literacy 
survey across the Pacific Islands suggest that these findings may be generalizable 
throughout the Oceanic region (Withers, 1991). The text writers might also 
consider attending to the difficulty level of this material in making it more suitable 
for use by its intended audience. 
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