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Abstract

Textbooks which are too difficult to read will decrease students’ motivation in learning.
Whereas textbooks which are too easy to read will make students less interested in reading
the text. Therefore, readability analysis needs to be done so that the textbooks used as the
teaching and learning materials are suitable for the students who become the target readers of
the books. This study analyzes the texts in Upper Basic Education Basic Science textbooks
entitled “Comprehensive Basic Science” which are compiled for junior secondary school 1, 2
and 3 students and published in Nigeria by Cheston Agency Press Ltd by using Cloze
procedure. A descriptive research design was adapted and used for the study. Three research
questions guided the study. The assessment was conducted at public secondary schools in
Enugu State involving students in Upper Basic 1, 2 and 3. The texts tested were adapted to
the students’ grade levels. The tests were made in the form of 100 words which were then
omitted at every 5th word. The readability results state that not all texts in “Comprehensive
Basic Science” books are suitable for students who use them. If considered suitable as
teaching material, these books need some further changes because there are 6 texts from the
total of 24 texts that are too difficult for the students. Conclusion and recommendations were
based on the findings of the study.
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Introduction

A textbook is a compilation of facts, ideas, concepts, principles, practices and knowledge
within a given subject matter area (Ani 2016). According to Okafor (2010) defines textbook
as a book specially prepared for use by pupil and teachers in a school or class, presenting a
course of studies in a single subject or closely related subjects. Uche (2009) textbooks are
designed for presentation of subject matter in an orderly sequence for utilization in specific
classes. Textbooks are important teaching and learning materials widely used in the
classrooms. Textbooks are considered as the easiest media to be used as student learning
materials because of their availability and variability in amounts and types. Textbooks play
important role in the teaching and learning of science. Science textbooks are most frequently
used instructional material for students and teachers at all level. This is because of their
availability and ease of use. Science textbooks help students to repeat lesson at home or study
before the lesson. These text materials therefore should be written with the vocabulary
appropriate for the age and level of students using them. Textbooks must be understandable
to students, appropriate for self-study and include accurate information. Basic Science
Teachers often assume that students have not learned yet if they have not recommended some
textbooks for their students to be read on their own as independent learning assignments.

Basic Science as a subject contains many scientific terms and much abstract knowledge. In
order to encourage students, understand concepts, prevent memorization and increase their
knowledge, Basic Science textbook must contain relevant illustrations that are attractive to
students and activities that stimulate critical-thinking skills and scientific inquiry. It is
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important that textbooks include accurate content aligned with the curriculum requirement
because many teachers use them as the curriculum guide (Ani, 2016). Textbook as one source
of teaching and learning media available in this information technology era, it is very
important for students to be able to understand the reading texts contained in textbooks.

In the Basic Science teaching and learning process, using textbooks that are difficult to read
will relatively inhibit students’ success in learning because they decrease students’
motivation. But, for students who have high motivation in learning, assigning them to read
texts that are too easy or less challenging will cause them to be demotivated to learn and
decrease their interest in reading the books. Therefore, Basic Science textbooks must be
chosen carefully to suit students’ abilities, thereby those textbooks can motivate them to
succeed academically (Ani, 2016; Kodom and Pearl, 2019). In addition, reading materials
greatly contribute to students’ reading skills so they can understand information from the
content being read. Reading’ is a complex cognitive process of decoding symbols for the
intention of deriving meaning. (Online: the free cyclopedia 2011). Reading according to
Urerick (2014) is a process of active construction of meaning. Academic performances are
seriously affected by poor text readability.

The concept of readability was initially defined as the interaction of understanding words,
phrases and ideas in the text with understanding that affects the reader’s interest,
comprehension, and reading speed (Dale & Chall cited in Rawian, 2019). Readability is the
ease in which text can be read and understood (Ani, 2016). Readability is usually associated
with the ability to successfully understand the difficult texts. Readability is concerned with
the problem of matching between reader and text (Ani, Obodo, Ekeh, & Osakuade, 2021).
When writing a textbook, an author is intent on transmitting information to the reader. How
well the author succeeds will depend on the readability of the text. The basis of readability
research is word. If there are many unknown words in a text, it becomes difficult to
understand the text (Brown, et. al., 2019; Cardak, Dikmenli and Guven, 2016; Ulu Kalin,
2017). Readability refers to all the factors that affect success in reading and understanding a
text. These factors include the interest and motivation of the reader, the legibility of the print
(and of any illustrations) and the complexity of the words and sentences in relation to the
reading ability of the reader. An accomplished reader is likely to be bored by simple
repetitive texts and while a poor reader may quickly become discouraged by texts which he
finds too difficult to read fluently. This is likely to happen when the text is poorly printed,
contains complex sentence structures, long word or too much material containing entirely
new ideas. This explains the fact that the level of difficulty can be determined based on the
level of reader’s understanding. Unfortunately, some results of previous studies state that
some textbooks are not appropriate for students who are targeted by readers of the books.

A research conducted by Ani, (2016) analyzes the text readability in Basic Science textbooks
in use in junior secondary students in Enugu State, Nigeria. The analyzed texts consist of 11
Basic Science texts for JSS 1 students. The readability scores of all the Basic Science
textbooks are adequate for JSS 1 students based on Flesch-Kincaid guideline. This implies
that the textbook is suitable for Upper Basic 1 students because they can easily understand
the text with the help of their teacher. Another research carried out by Khairil and Junus
(2016) about the readability of the Indonesian textbook using Cloze Test. The study
examined on the basis of preliminary observation which states that students not interested in
reading texts that contained in the book. There were 8 texts that selected as the samples of the
cloze test with 30 students of X class as participants of the study. The result showed that 6
texts were at independent level, 1 text was in instructional level, and the rest were at the
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frustration level. As a teaching material, this book is not good enough because 68% of the
text are too easy for students. Moreover, Victor (2018) conducted a  study about the
readability of English textbooks among university students in Nigeria based on the cloze test.
The study was based on the assumption that student achievement in learning English is still
very low, whereas English is a foreign language that is used among Nigerians. Therefore, the
readability study of English textbooks involved 162 respondents. The study assess 3 texts
with 250 words and eliminates every 7th words. The Cloze test was carried out in the form of
multiple choices with 3 choices of vocabulary for the gap. The results showed that 74% of
respondents answered that the texts were at the frustration level. This shows that the book is
not suitable for teaching material.

Each technique used to measure readability usually focuses on indicators of text difficulty
such as the number of words, sentences, and word lengths which are then arranged according
to a continuum indicating the level of difficulty of the text. General text characteristics that
have been chosen as indicators of readability usually include vocabulary and structural
complexity (Dennis, 2018). A large number of formulas have been developed to analyze the
level of text readability. All of these formulas are based on simple steps like word length and
sentence length. Some formulas that are often used are Flesch formula, Fog Index, Fry index,
Flesch - Kincaid formula, and Gunning Index. The readability formula began to develop
between 1921 and 1934 where vocabulary was the main basis for predicting readability
(Ernawati, 2013; Khodadady and Mehrazmay, 2017; Brown, et. al., 2019; Rawian, 2019).
Because it is only based on the vocabulary in the text, there are many criticisms of these
readability formulas. Then, in 1953, Wilson Taylor published the Cloze procedure as another
form of text readability test. Taylor stated that the number of vocabularies is not the right tool
in determining the readability of the text, but the interrelationship between the vocabularies in
the text is more important to note.

The Cloze test is based on the theory that readers can fill the gap on the text demonstrate their
ability to read the text. Testing the content of the gap is considered relevant because it does
not only measure the difficulty of all written texts but also the difficulty of individual words,
phrases and clauses (Rawian, 2019). The cloze test is defined as the procedure of removing
part of the text or discourse and asking the reader or student to fill in the missing elements
(Ernawati, 2013; Ani, 2016; Dennis, 2018). Cloze score can be seen from how much the
reader or the student can fill in the omitted words. The lower the score, the more difficult the
text. Text readability measures how difficult a text is being read based on the average
sentence length and the number of complex words. Cloze tests can provide more actual
results about the actual understanding of the reader (Cantos Gémez & Sanchez Lafuente,
2019).

If Basic Science textbooks exert influence on science teaching and learning, it becomes
necessary that the readability and what the text convey to the students are factual, accurate
and up-to-date. Therefore, it is important for the authorities in the ministry of education to
assess the available textbooks critically before approving their use in schools (Baiyelo, 2000;
Edeh et al, 2021). Authorities should ensure that careful selection of textbooks to be used in
schools are made and that materials approved closely reflect the needs of the learners, the
aims and values of the teaching program. The National Council on Education has directed
that the State Ministries of Education should periodically review and evaluate textbooks used
in teaching both junior and senior secondary school students to ensure that the books meet the
expected standard. When such regular evaluation is not done, it becomes difficult to claim
that the approved textbooks have acceptable quality. Evaluation of Basic Science textbooks
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for use in upper basic education should focus principally on the readability. Hence, the need
to assess the readability of Basic Science textbooks for upper basic education using Cloze
procedure.

Research Questions

The following research questions guided the study:

1. What is the readability index of Comprehensive Basic Science for Upper Basic |
based on Cloze procedure?

2. What is the readability index of Comprehensive Basic Science for Upper Basic 2
based on Cloze procedure?

3. What is the readability index of Comprehensive Basic Science for Upper Basic 3
based on Cloze procedure?

Method

The study utilized a descriptive approach to evaluate the readability of texts found in the
Upper Basic Education textbook titled "Comprehensive Basic Science," specifically for
Upper Basic 1, II, and III levels, published by Cheston Agency Press Ltd. The analysis
focused on chapters within these textbooks, comprising six texts from Upper Basic I, eight
from Upper Basic II, and ten from Upper Basic III. Data collection involved conducting
Cloze tests in public secondary schools across Enugu State, involving 150 students from
Upper Basic 1, 2, and 3. The Cloze tests consisted of 100-word text fragments where every
fifth word was omitted. These tests were administered at the beginning of the term, ensuring
students had not previously encountered the texts.

To assess text readability, Cloze test scores were calculated using the formula: number of
correctly filled words divided by the number of omitted words, multiplied by 100%. Scores
ranging between 40% to 60% suggested that students might require guidance in reading.
Scores above 60% indicated that the texts were easy for the target group, while scores below
40% suggested potential difficulty for students (Ulu Kalin, 2017). The findings from these
tests provided insights into the readability levels of the texts analyzed, informing
recommendations for potential improvements in educational materials.

Table 1 Cloze Test Score Analysis

Purpose Cloze
Unassisted reading >60 %
Instructional, assisted reading 40-60%
Frustration level Below 40%

Results
The results of the Cloze test of the sample texts in “Comprehensive Basic Science” Upper
Basic I, 2 and 3 textbook are as follows:

Research Question 1: What is the readability index of Comprehensive Basic Science for
Upper Basic I based on Cloze procedure?
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Table 2: Cloze Test Score of “Comprehensive Basic Science” Upper Basic I

Text Page Cloze Test Score Reading Level
1 9 76% Unassisted reading
2 20 73% Unassisted reading
3 34 68% Instructional, assisted reading
4 47 60% Instructional, assisted reading
5 59 59% Instructional, assisted reading
6 65 35% Frustration level

Table 2 above indicated a table of readability scores for “Comprehensive Basic Science”
Upper Basic 2. There are 2 texts that have an “unassisted reading” text readability with a
percentage level of students over 60%. This means that students can easily understand the
text. While only 1 texts was considered very difficult (frustration level) because the
percentage of students’ scores is below 40%. The analysis of the content of the cloze test
conducted on the text samples of “Comprehensive Basic Science” Upper Basic I shows that
there are 2 texts that are easy to understand with a percentage of 76% and 73%, 3 texts are
considered as “need assistance when reading” and 1 text was considered difficult with a
percentage of 35 %. The results of the Cloze test scores show that the results of the analysis
of the readability of the texts in “Comprehensive Basic Science” Upper Basic I book are not
all in accordance with the students’ abilities.

Research Question 2: What is the readability index of Comprehensive Basic Science for
Upper Basic 2 based on Cloze procedure?

Table 3: Cloze Test Score of “Comprehensive Basic Science” Upper Basic 2

Text Page Cloze Test Score Reading Level
1 9 84% Unassisted reading
2 32 80% Unassisted reading
3 41 60% Instructional, assisted reading
4 50 58% Instructional, assisted reading
5 65 60% Instructional, assisted reading
6 79 59% Instructional, assisted reading
7 91 31% Frustration level
8 102 27% Frustration level

The table presents readability scores for "Comprehensive Basic Science" Upper Basic 2. Two
texts are classified as "unassisted reading" with scores exceeding 60%, indicating that
students can easily comprehend these texts. Conversely, two texts are categorized as "very
difficult" with scores below 40%, suggesting they may frustrate students.

Upon analyzing the Cloze test content from "Comprehensive Basic Science" Upper Basic 2,
it reveals that 2 texts were highly understandable with scores of 84% and 80%. Four texts
were identified as needing assistance during reading, while 2 texts were challenging with
scores of 31% and 27%. These findings indicate that not all texts in the "Comprehensive
Basic Science" Upper Basic 2 book align well with students' reading abilities. Overall, while
some texts are clearly accessible to students, others pose challenges that may hinder
comprehension.
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Research Question 3: What is the readability index of Comprehensive Basic Science for
Upper Basic 3 based on Cloze procedure?

Table 4: Cloze Test Score of “Comprehensive Basic Science” Upper Basic 3

Text Page Cloze Test Score Reading Level
1 7 72% Unassisted reading
2 19 70% Unassisted reading
3 27 64% Unassisted reading
4 38 68% Unassisted reading
5 52 60% Instructional, assisted reading
6 63 58% Instructional, assisted reading
7 98 28% Frustration level
8 109 53% Instructional, assisted reading
9 119 45% Instructional, assisted reading
10 130 50% Instructional, assisted reading

The results from the Cloze test indicate that among the texts analyzed in "Comprehensive
Basic Science" Upper Basic 3, 4 texts were deemed easy to read, 5 required assistance, and 1
was very difficult with a score of 28%. This suggests that 50% of the texts are suitable as
instructional assisted reading material, falling within the expected readability range of 40-
60%. Effective teaching materials should ideally match students' reading capabilities to
maintain motivation; texts that are too challenging may discourage learning, while overly
simplistic texts may fail to engage students. Out of the 10 texts assessed in "Comprehensive
Basic Science" Upper Basic 3, 3 were considered too easy and 1 too difficult, suggesting that
not all texts meet the standards expected for junior high school students. Overall, 5 texts were
identified as appropriate for independent learning, indicating that "Comprehensive Basic
Science" Upper Basic 3 can generally be effectively used by students, with only 1 text posing
a significant challenge.

Discussion of Findings

The analysis of text readability in the "Comprehensive Basic Science" textbooks for Upper
Basic 1, 2, and 3 revealed varying levels of suitability for student comprehension.
Specifically, for Upper Basic 1, only 3 out of the texts were deemed appropriate for
independent learning, suggesting the book can generally be used effectively by students
without extensive assistance. However, in Upper Basic 2, only 2 texts were found suitable for
independent reading, with the majority requiring assistance or considered difficult for
students to grasp. Upper Basic 3 indicated that half of the texts could be used as assisted
reading material, highlighting a need for improvement as 4 out of 24 texts were deemed too
challenging for students.

These findings underscore the importance of ensuring that textbooks not only align with
curriculum requirements but also possess a high level of readability to support effective
learning processes (Handayani, 2014). Texts that are overly complex can hinder academic
progress by overwhelming students and reducing motivation (Kodom & Pearl, 2019).
Therefore, selecting appropriate teaching materials is crucial to cater to the diverse
backgrounds, abilities, and intelligence levels of students in a classroom (Nababan,
Marpaung, & Simangunsong, 2019).
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To address challenges posed by difficult textbooks, strategies such as providing explanatory
notes or pre-teaching key concepts may help mitigate confusion and enhance comprehension
(Hidayatillah & Zainil, 2020). However, it is essential for teachers to recognize that
readability scores, while informative, are just one aspect of assessing text complexity and do
not fully capture students' understanding (Rawian, 2019). Ultimately, teachers play a vital
role in selecting materials that support and enhance students' reading comprehension abilities.

Conclusion and Recommendations

Education is an invaluable investment, and textbooks serve as fundamental tools within the
educational system. They not only impart knowledge but also foster students' interest in
subjects like Basic Science. Deficiencies or inaccuracies in textbooks can have significant
repercussions on students and society at large, highlighting the critical importance of
ensuring the quality and appropriateness of educational materials. Numerous researchers have
identified shortcomings in Basic Science textbooks, indicating a need for improvement.
However, this study, focusing on the readability of texts from the perspective of student
users, acknowledges its limitations. It was conducted solely among Upper Basic Education
students in Enugu State, Nigeria, thereby suggesting the need for broader data sources and
more comprehensive analysis to enhance validity.

To achieve a more robust assessment of readability, it is recommended to triangulate data
using additional methods such as the Flesch formula, Fog Index, Fry index, Flesch-Kincaid
formula, or Gunning Index. Incorporating analyses of book content, observing students'
comprehension of texts, and conducting interviews with both students and teachers could
further enrich the findings. These approaches could inform future research efforts aimed at
conducting a thorough and nuanced evaluation of Basic Science textbooks used in Enugu
State, Nigeria.
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