CHAPTER : III

REVIEW OF THE RELATED PREVIOUS RESEARCHES

Research is a process involved in an in-depth study in any
particular field and in which generation of new knowledge 1is
possible for the consumption of those who wish to make use of
it at present or in the future, In this process,. review of
the related works is an integral part. In the previous chapter,
numerous articles with several views on various issues related
to the undertaken investigation, have been quoted and discussed
so as to develop a conceptual framework of the study; as such,
they may not be classified as research studies directly, But
the present chapter is expected to develop the conceptual
framework furthur by getting support from actual research data
and the methodologies from the previous studies in India and
abroad.

Several studies are available especially in the field of
curriculum; wherever a curriculum is involved in a study,
normally the relevant textbook also gets included; but such
curriculum studies do not do full justice to the involved
textbook research. So, in order to avoid the physical bulk
of this particular chapter, in this report, mainly textbook
research studies, that too mainly connected with secondary
and Snr. Sec, school science textbooks have been menticned;
however in some cases, textbooks related to primary schools,
junior Sec. Schools and higher educational institutions, as
well as even to subjects other than science, have also been
included wherever they give insight and support to the present
investigation, Wherever possible categorisations and tabula-
tions of the available studies and their salient, relevant
features have been systematically presented by keeping in
mind the objectives of the present investigation, though
in some cases overlappings, have been observed; and in some



95

sub-areas of the objectives, the investigator is yet to come across
relevant and more number of studies, In the review of selected
studies, wherever possible, only those objectives and other details
which are relevant to the present investigation have been mentioned
with their brief methodqlogieé and conclusions, once again to reduce
the bulk of the report,

In some studies a few relevant details about methodologies
ahd findings may be missihg, as the investigator could not have
access to their original works, though some efforts were made to
contact some of the concerned researchers,

In all the tabular celumns, the following abbrev1ations would
be used : |physics-phy, chemistry-chem,, biology-bio.,
geography- -gJeog., mathematlcs-maths., history-hist,, social studies-
s.s., secondary school-sec. sch., junior secondary scheol-jnr sec,
sch,

3,1 STUDIES OUTSIDE INDIA :

Research studies available from outside India have been
"treated separately, because, as dlSCUSSEd in the first chaoter,
historlcally too, modern textbook research develooment and
evaluation have had some influence especially from the develoved
nations such as the U.K. and the U,S.A. As several studies are
available in the field of science textbook research itself,
studies in other fields have not been referred to ; of course if
we look at only physics and that too at Snr. Sec. level only,
\studies,are altogether very few; perhaps there is nothing wrong
in getting the academic suoport from any field and from any
level within the framework of textbook research or sometimes -
even from other frameworks, ‘



96

3.1.1: STUDIES ON CONTENT ANALYSIS OF TEXTBOOKS.
PRODUCT AND PROCESS OF SCIENCE :

When we glance through the Table 3.1 (ppAa%-ico) it is
clear that doctoral studies by Garcia (1986), Chiang-Soog
(1988), El'tinge (1988) and Fillman (1989) reflect in-depth
content analyses of several science textbooks mainly at Sec,
Sch, level in different countries; these studies in addition
to knowledge (content) asvects, focus on several other
aspecte such as minimum competencies in scientific literacy,
nature and structure of science, processes of scientific
inquiry, laboratory activities and STS issues; their findings
are very useful in overall revision of the chosen texthooks,
The study by Koval and Staver (1985), perhaps is the only
study outside India, which gives an insight for one of the
sub-objectives of prerequisites in the present investigation,
Nduke's (1986) gtddy is specifically related to integrated
science and process skills, Studies by Skoog (1984), Ellse
(1988) and de Berg (1989) cover only certain major aspect/s
concept/s in the selected textbooks; but among all these
studies, Skoog's (1984) study, looks too much laborious,
but worth, as it covered a period of 33 years with 105 text-
books, of -Course just to look at only one concept, i.e,
evolution, The specialities of de Berg's (1989) study are
the given connections of the findings to the learning theories
and emphasis on historical presentation of physics and
objectives, In all these studies general methcdology has
been mainly, content analysis, Eventhough these studies can
be termed as qualitative studies, percentage frequencies
have always been used by the investigators to arrive at

meaningful conclusions.
N
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3.1,2 STUDIES ON COMMUNICATION STRATEGIES IN TEXTBOOKS:
Cph-toa-103)
Table 3.2v  clearly shows that Ogunmnayi (1982) made an

in-depth study of six communication strategies; this study is
quite useful to the present investigation, The study by
Shepardson and Pizzini (1991) which is one of the latest,
gives a simole way of classification of questions in textbooks;
the other three studies'mainly reflect on the importance of
placement of questions in textbook in connection with reten-
tion of concept and hence better achievement, In addition to
the studies mentioned in Table 3.2. , it is worth noting
studies such as Laing's (1984)16 investigation of the exis-
ting anatomy textbooks and his development project on
graphical representation of related anatomical concept to
help greater readers' undefstanding; Horak (1985)17 carried
out a meta-analysis of the effects of different learning

alds from science text materisl and found their benefits to
students in understaﬁding the important concepts; Koch and
Eckstein (1991) % investigated the difficulties in reading
-comprehension of introductory physics textbooks among

college students in Israel and they developed a strategy to
improve students' reading comprehension by teaching them the
skill of formulating clear questions on textual materials,
which are missing as such in the textbooks, It ma? be
recalled that the earlier mentioned study (in 3.1.1) by
Chiang-Soong (1988) also touched on the aspect of questions
in textbooks, When a student reads a textbook, it is like

a verbal communicatibn between two people; so, the importance
of communication strategies cannot be ignored in its present-
ation.
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3.,1.3: STUDIES ON LANGJAGE ASPECTS OF TEXTBOOKS:
Chh-tos- to4)

All the studies shown on Table 3.3, 001nt out several
criteria to evaluate the languagevaspects of communication in
textbooks., Spiegal's (1984) study reflects on teachers'’
awareness of the criteria. Eventhough Kanopak's (1985) study
concludes ihat the physics textbook without an-informal prose
" style which depended on analogies and models for word
comprehension aided in retention, we may recall that there
are some other studies (Ministrell-1982, Clement~ 1987 etc.

P20 F3 ) to stress on the usefulness of analogies, Strube
(1989) gave a very detailed picture of language aspects of
physics textbooks; perhaps it is difficult to follow this
study completely in the present doctoral work, unless language
aspect is the only objective of the study.

3.1.4: STUDIES ON PHYSICAL ASPECTS OF TEXTBOOKS:

The investigator has come across only one study outside
India which is specially on nhysical aspect or d351gn of
textbooks and this has been shown on Table 3. 4 this study
~gives almost a.complete bicture of expected text design
characteristics based on students-readers! ooinions which is
very imoortant as they are better judges in this regard;
this study also includes certain asvects of communication
strategies such as illustration, end—of—chapter questions,
etc. Dali's (1989) study mentioned 1nn3 3~ also touches
on textbook design to some extent,
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3.1.5: STUDIES ON END-OF-CHAPTER EXERCISES :

In this case also, the 1nvestigator has come across only one
study as shown in Table 3. 5 this study does not touch directly
end-of~chapter exercises; but it analyses the process involved in
solving physics textbook oroblems; the finding of the study
indirectly reflects that the way in which end-of-chapter problems
are presented may have to be changed if conceptual reasoning has
to play an integral role rather than encouraging students' oreferred,
automatic and mechanical methods in textbook oroblem solving process.
From the study by Hartley (1990) (Table 3.4, p.,107F ) it
was found that only 41% of the students aged between 12 and 16
onined that questions at the end of chaoters were heloful in general
in texthooks; in the case of physics textbooks, these questions at
the end of chapter must include problems too; but, because of the
very nature and structure of physics, these textbook problems are
expected to be highly useful to majority of the students,

3,2 STUDIES IN INDIA :

Textbook is one of the imoortant components of curriculum; but
out of 347 curriculum studies in India reworted upto 198825 in
Fourth Survey of Research in Education, only 26 (7.4%) studies deal
directly with textbooks; however according to Dave and Dave,2 in
the Indian context, textbook evaluation has acquired a distinct
emphasis in educational research, During 1972-78 there were
national-level decisions to critically examine textbooks brought
out by different States/Union terriotories with reference to several
issues and mainly from the point of view of national integration in
the case of subjects in humanities and so€ial sciences; during this
period, out of 71 studies in curriculum, 9 studies (12.8%) were in
the area of textbooks; during 1978-1988 the vercentage got reduced,
Moreover, some of the studies were not comolete textbook analyses in
the sense that they touched content part only and that too mainly
with the intention of looking at certain important aspvects such as
national integration in a history textbook, role of women in social
studies textbook, etc,
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s
3.2.1: STUDIES ON CONTENT ANALYSES OF TEXTBOO%/
PRODUCT AND PROCESS ASPECTS:

Most of thé studies referred to in Table 3.6. (pp.ue-ue
can be considered as major ones, as they are either based on
doctoral studies or financially assisted research projects;
in addition to these, M.Ed, dissertations such as Joseph'
(1987) physics textbook evaluation and Kadam's (1989)
mathematics textbook evaluation, both for 3$td.XI in Gujarat,
have further strengthened textbook research., Kelkar's (1989)42
annual curriculum and textbook research report (1986-87)
under the umbrella of Maharashtra State Bureau of Textbook
Production and Curriculum Research (MSBTPCR) enumerates
several textbook research projects carried out by teachers,
even including those from primary schools and research workers,
mainly in the field of language and social studies; these
evaluative studies in Maharashtra, have very much strengthened
the data base of textbook research. Recently Ishamma (1990)
evaluated social studies textbook for $td,VI and Patel (1991)
evaluated science textbook for 3td.VII, ,both in Gujarat State,
All the above studies mainly made use of content analysis
and opinion-survey and came out with number of suggestions to
improve the quality of textbooks,

3.2.2 STUDIES ©ON COMMUNICATION STRATEGIES:
QUESTIONING SKILLS AND ILIUSTRATIONS:

In the Indian scene, it seems that no work has been
reported on questioning skllls in textbooks; but the study of
illustrations (dlagramg etc ) have been directly or indirectly
included among the objectives of studies such as Joshi (1972),
Gooalaxrlshnan (1977) and Singh (1984), which have been glready
referred to 1n 3 6. ph No- 1) .
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3.2.3 STUDIES ON LANGUAGE ASPECTS:

Uhh8)
Table 3.7, shows the two studies which have specifica-

lly focussed on language aspects of science textbooks, of
course at primary school level; but these have some signifi-
cance even at higher level, Mukhopadhyay's (1985) study was
a doctoral work whereas Sharma's (1985) ERIC financed project
was carried out at NCERT, 1In addition to the above studies
we may note that some of the studies (e;g.,Walwalkar - 1971,
Joshi-1972, Roy-1986) mentioned in 3.2.1,i,e. on content
analysis, often narrowly or indirectly touched the language
aspect of textbooks through the concept of comprehensibility
or understanding.

3.2.4 STUDIES ON PHYSICAL ASPECTS:

In India, the investigator has not come across so far,
any major study specifically on physical aspects of textbooks,
except as one of the objectives; studies by Lalithamma (1981),
Singh (1984), Roy (1986) and Bhatia (1987) mentioned in 3.2.1,
reflect also on physical aspects of the textbooks, Mehta's
(1983)49 doctoral work on comparative study of textbook
production, set-up and processes in India touches on physical
aspects of textbooks to some extent; in connection with the
improvement of quality of production, she opined that paper,
size‘B5 could be the most suitable fo:Aprimary level text-
books and size A5 for other classes.

3.2,5 STUDIES ON END.OF.CHAPTERS EXERCISES:
(pus)
Table 3.8. nshows the only two studies that are available

specifically on end-of-chapter exercises of textbooks; but
some other major studies such as Lalithamma (1981) and Roy
(1986) also dealt in detail about this aspect., This being
very important, especially in a physics textbook, it is worth
studying this even at doctoral level or through a special
research project,
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3.3 AN OVERVIEW OF THE RESEARCHES REVIEWED AND THEIR
IMPLICATIONS FOR THE PRESENT STUDY :

Many studies abroad as well as in Indiz, made use of
several international recommendations especially from UNESCO
(1970)50, in connection with prepvaration, evaluation, oroduc-
tion and distribution of textbooks; of course not all these
studies have been included in this revort., At the Indian
scene, as discussed earlier in previous chapter, the establish-
ment of NCERT in 1961 and 'National Board of School Textbooks*
in 1968 strongly influenced the carrying out of certain
important surveys such as 'Survey of School Textbooks in India
( 1969--70)51 tPosition of Nationalized Textbooks in India?

( 1975-76,2 1977-79,%3), etc., during these 1970's NCERT's
Deot., of Textbooks develoved clear-cut and detailed criteria
of evaluation of textbooks and published brochures in the

- subject of social studies, history, civics, geography,
mathematics, general science, biology, language and several
relevant papers; NCERT's recent publication in 198’7,54 1A Study
of the Evolution of the Textbook! from the ancient to the
modern period, appears like a complete source book for Indian
textbook researcj workers, Several reference materials from
UNESCO, as well as from many other studies referred earlier
have directly or indirectly been used in this study.

Among the studies abroad the investigator has chosen to
include in this report only some 23 studies starting from
1984 to 1991; this does not mean that studies were not avail-
able earlier; they have not beer included, as they are more
or less similar to the studies after 1984, Similarly in the
case of Indian studies, only some 27 studies have been inclu-
ded which were carried out during the veriod from 1971 to
1991; as mentloned earlier, it was NCERT's special -efforts,
‘during 1970s, that?heloed a lot to textbook research workers,
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Among the studies in Indiayand abroad, the chronological
order of the referred works, might apparently suggest that
there were no studies reported during certain periods, but
this may not be always the case, as this report contains only
those studies which are more or. less relevant to the present
investigation., Comments made separately through 3.1,1-5 and
3.2,1-5 earlier, based on the reépective Tables, have reflected
‘on several issues from the reviewed studies and helped the
pfesent investigation.

Based on a broad overview of all the referred textbook
research studies done outside India as well as in India,

qualitative methods using percentage frequencies have. ' been
found very useful for the purpose; and content analysis’and
and 6pinion survey~ha€e been the two major tools in the field
of textbook research; eventhough most of the studies being

at doctoral level, are complete in many respects, some of
them look like minor studies as they treated only certain
special aspects of textbook, such as certain content concept-
ualizationg, questioning styles, end-of-chapter exercisegj 4
language, etc, In fact, there is need to raise the status
of such miner studies, into major ones, as the field of text-
book research is getting wider and wider. In most of the
cases, research was carried out for the existing textbooks,
sometimes with a comparative outlook with the previous text-
books or textbooks related to some other parallel curriculum,
in order to enable the textbook authorities to revise their
products, after using for some years; but the ideal timing
for a textbook research is immediately after gétting the
experimental edition of the new textbook, as in the case of
present investigation, before bringing out the final revised
version, which is likely to be used for a few more years,
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Studies carried out unto 1989-90.were the main basis on
which, the present investigation was orovosed and started;
.studies after 1990 also, supvorted this investigation to some
extent, in one way ofgthe other, Keepning in mind the eight
major Objectives of the present investigation, the following
reviewed studies have been found useful: (1) For the first
Objective, dealing with the actual academic content ( i,e.
product) studies such as Walwalkar (1971), Joshi (1972),
Govalakrishnan (1977), Lalithamma (1981), Roy (1986), Chiang-
‘Soong (1987) and Hehr (1988) have been found very useful to
make use of content analysis as a tool; in fact, these studies
have some effect on the methodologies of otherObjectives also,
(2) For the second Objective on process skills, research works
of Menon (1986) and Hehr (1988), have been found useful, Even-
though product (content) and process asvects of the chosen
textbooks, fall under lSt and 2nd Objectives respectively in
this investigation, in classification and tabulation of the
relevant studies, they have been clubbed together (as Table
' No.3,18 3.6 pp.97-100 & pp,.110-116), as they appear together
in most of the studies. (3) For the third Objective on
commuinication strategies, sevarate studies are very few;
even in major studies, questioning and illustrations on text-
books have not been treated in detail; however, studies by
Leonard -and Lowery (1984) and Shevardson and Pizzini (1991)
have influenced the methodology for this Objective in the
present investigation, (4) The fourth Objective on language
asvects derind its methodology pértly from reviewed studies
such as Mukhopadhyay (1983) and Strube (1989)., (5) The fifth
Objective on physical aspects of the ohysics textbooks has
been treated partly based on studies by Singh (1984) and
Hartley (1990) and partly on other major content analysis
studies, (6) Sixth Objective on analysis of end-of-chapter
exercises has been supvorted by reviewed studies such as
Vaghamare (1971) and Ponkshe (1972)., (7) Seventh Objective
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to find out the opinion of teachers, students and experts gets
its support and methodology of questionnaires and interviews
from number of major-bontent analysis studies reviewed under
3.1,1 and 3.2.1 (8) Last objective, which is for the overall
assessment of the physics textbooks, has been supported by
several reviewed studies especially in content analysing the
relevant documents and in relating the issues together.

From the above discussions on reviewed articles especially
which are at doctoral level it is very much implied that the
methodology for the present evaluation of physics textbooks,
should be qualitative in nature using percentage frequencies
and should be based on the use of the following tools: content
analysis, questionnaire, opinionnaire and interviews; the
next chapter would enlighten more on the methodology and
thegse’ tools for the eight objectives of the study.
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