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EDITORIAL

The Journal of the Science Teachers Association (J.STAN) publishes reports of
empirical research in science, technology, and mathematics education as well as
notes for teachers in contents, innovative methods, and teaching materials. It also
publishes analytical essays on the science laboratory, theoretical articles, and reviews.

In this edition, our readers are treated to articles on a wide range of issues.
These include textbook evaluation model, integrated science education, secondary school
mathematics, guided inquiry and expository methods, senior secondary physics, disease
control and health promotion, female empowerment in science. and technology, as well
as standardised scientific registers in the mother tongue.

We are immensely grateful to the contributors to this edition. Our special thanks go
to University Press Plc for publication support.

Olanitemi O. Busari
Editor-In-Chief
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A 5-point Quantitative Model for the Evaluation of the Content
of Science Textbooks

Dr. B.G. Nworgu

Abstract

In spite of the fact that the content of a textbook represents a crucial parameter
in the determination of its adequacy. existing approaches are scarcely
quantitative. The study therefore developed a 3-point quantitative model for
evaluating the content of science textbooks. The model-Quantitative Approach
to the Content Evaluation of Science Textbooks (QACEST) incorporates five
criteria, namely- topical coverage, learning activities, study questions,

illustrations and chapter summary. A quantitative index was defined for each’
criterion with the limits, interpretations and procedures properly delineated.

Conceptual Framework

The usefulness of textbooks in any instructional setting. although generally well recognised
(Navarra and Zaffaroni, 1960: Davis. 1973: Mann. 1974: Bush-Huebner. 1979), is not absolute/
or automatic. As had been pointed out "this is contingent upon, among other factors, the relevancd
of the textbook to the particular instructional setting" (Nworgu, 1987: 189). Since instructional
settings are bound to vary with time and place. particularly in the light of the constant flux in
knowledge. learners' characteristics and the culture, the determination of the relevance of the
textbook which a school wishes to adopt, ought to be a continuous exercise. built into the school's
operational mechanism. _

In the determination of this relevance. the content of the textbook represents a-crucial factor
or parameter. [t embodies the main substance or learning experiences which the learner is expected
to acquire. Therefore, any textbook, which is deficient content-wise, to a large extent, can hardly
serve any useful purpose, even if it were not deficient in terms of other parameters or factors. The
contrary may not necessarily be true. in the sense that. it is possible for a text, which is deficient
in other parameters or factors but adequate in terms of content. to still serve some useful purpose
contextually. Indeed, a text, which is satisfactory in terms of content and readability. is bound to
be of a great deal of use, even if it were largely deficient in other parameters. A text with "faulty"
content, is capable of not misleading its audience, but also engendering in them. some undesirable
and negative effects such as, disinterest, confusion. apathy, alternate conceptions and inhibitions.
These consequences are highly probable in the developing countries where both teachers and
students rely almost exclusively on textbooks. Actually. in such settings, the degree of damage
which faulty content can inflict on the students. what and how they learn, can not easily be
estimated. ;

Different sets of criteria have been suggested for the evaluation of the content of textbooks.
Notable among these is those suggested by Owen (1962). Romey (1968), Wheeler (1972) and
Robert (1982). Whereas Owen favored the criteria of accuracy. adequacy, validity, topical coverage
and presentations, Romey suggested such factors as students' involvement, diagrams and figures,
chapter summaries and activities. Wheeler. on his own part recommended validity, signjficance,
needs and interests of learners, learnability and challenge while Robert recommended
appropriateness and accuracy, topical coverage. presentation and assignment.

In spite of the efforts madeto evolve these criteria, attempts at the evaluation of the content of
textbooks have mostly relied on qualitative and subjective procedures. The paucity of objective
and quantitative procedures seem to have considerably retarded progress in this area when
compared with the progress in such an area as the evaluation of readability. It would seem that
apart from the approach suggested by Romey (1968). the other three cited earlier are purely
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A 5-point Quantitative Model for the Evaluation of the Content of Science Textbooks 11

qualitative and subjective. Romey's approach, albeit quantitative, failed to include topical coverage,
which is an important parameter in the evaluation of the content of any textbook. Further, the
quantitative indices were defined only in terms of a difference with indeterminate limits. This
makes the interpretations of the indices difficult except only.on a relativistic frame. These identified
weaknesses and the fact that there is no available evidence in respect of the validity and reltability
of the procedure, seriously limit its usefulness.

QACEST: A 5-Point Quantitative Model

The "Quantitative Approach to the Content Evaluation of Science Textbooks" (QACEST) which
was developed by Nworgu (1988) adopts a set of five criteria. These include: Topical Coverage,
Learning Activities, Study Questions, Illustrations and Chapter Summaries. For each of these
criteria, a quantitative index is defined and the procedure for arriving at the index. including its
interpretations are provided. The QACEST, therefore, in overcoming the earlier identified
weaknesses. associated with Romey's approach, extended the set of criteria employed by Romey
and formulated the indices in such a way that their limits are determinate. This makes the QACEST
indices easy to interpret and useful both on relativistic and absolute frames. '

Of course. any meaningful model for evaluating textbooks must reflect some conception of the
role of textbooks. As one such modet, the QACEST is based on the conception that any science
textbook. while adequately covering the curriculum or syllabus should be child-centered and
activity oriented. It should present sufficient challenges to the learners and allow him to find out
things for himself rather than providing him with all the facts.

INDEX OF - LEARNING
TOPICAL ACTIVITY
COVERAGE (ITC) INDEX (LAl)
CONTENT

ADEQUACY
CHAPTER ILLUSTRATION
SUMMARY _ INDEX (ILI)
INDEX (CSI)

STUDY
QUESTION
INDEX (SQI)

Figure 1: QACEST : A 5-POINT QUANTITATIVE MODEL (Nworgu. 1988)
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The Quantitative Indicies
Index of Toplcal Coverage (I T.C.)

1.

[§]

(a)

(b)

(c)

Definition )

The index provides an estimate of the extent to which the content of a text covers the
prescribed curriculum or syllabus. It is an average of what might be called "surface
coverage" and "dept coverage". While surface coverage may be defined in terms of the
proportion of topics in the curriculum or syllabus covered by a textbook, dept coverage
is defined in terms of treatment given to those topics. This is defined quantitatively as:

| TI Sl
ITC = 1/2 -+ —|; where
14 S |

s s

Tt Number of topics in the-curriculum or syllabus covered by the text
Tt Number of topics in the curriculum or syllabus

St = Number of sub-topics in the curriculum/syllabus covered by the text
SS Number of sub-topics in the curriculum or syllabus.

Procedure

(i)  Analyse the curriculum/syllabus into topics and sub-topics. o

(ii)  Determine (by counting) the total number of topics and sub-toplcs in the
curriculum or syllabus as Tt and SS respectively.

(iii)  Also, determine in the same way, the number of these topics and sub—toplcs
which are covered by the textbook as Tt and St respectively.

Limits and Interpretation
The I T C has a maximum value of 1.00 and this will occur when the text perfectly
covers all the topics and the sub-topics specified in the curriculum or syllabus. The
minimum value of zero will occur when the text does not cover any of the materials in -
the curriculum or syllabus.

Learning Activity Index (L. A. )

(a)

(b)

Definition

"This yields an estimate of the degFee to which a text provides for those activities

(intellectual or otherwise) which will ensure optimal participation or involvement of
the learner. It is defined, operationally as the difference between the proportion of
sentences, which require, on the part of the learner, activity and those which require
passivity or mere reception.

The L.A.L can be represented symbolically thus:

LAL = A-P . where
A+P
A = Number of sentences requiring the learner to perform some kind of activity.
P = Number of sentences which do not require any form of acnvnty (other
than receiving) on the part of the learner.
Procedure
(i) Sample at random, 10-sentence passage at two page intervals

(ii)  Analyse and categories the sentences into two categories as follows:







