CHAPTER : V

ANALYSIS AND INTERPRETATION OF THE DATA

Based on the conceptual foundations developed in the
preceding chapters, analyses and interpretations of the data
collected have been presented in this chapter. As pointed
out earlier, the analyses and interpretations of the data
based on the Objectives from No.l-6 would give thorough
details; Objective No.7 for the corroborative evidences from
teachers, students and experts would reflect external vali-
dity for the data collected based on the relevant Objectives;
and the last Objective No,8, would give an overall interpre-
tation made based on all other Objectives; content analysis
has been the major research technique for all the Objectives;
but in the case of Objective No.7, questionnaires,opinionn~
aire and interviews have also been used. As pointed out in
the previous chapter, based on certain well identified
criteria, conteht analyses have been carried out at manifest
level as well as at latent level to include the feeling
tone within the analyses; at the former level, content
analysic is based on strictly what is present in the textbooks;
it is simply a direct transcription of the content present
in the textbooks in terms of some code, Content analysis at
latent level, is in contrast to the former level - the reseap-
cher goes beyond the transcription of what is said directly
in the textbooks and seeks to infer what is implied or meant
(p.\35 ). As pointed out in the preceding chaoter,
criteria were identified mainly based on several relevant
studies outlined in the earlier chapters as well as NCERT's
guidelines, At times, analyses and interpretations were
also carried out using a serious and deep inspection, concen-
trated attention and deduction based on several years of
experience of the investigator in the field of teaching vhysics
and physics education,
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For almost all the Objectives, as far as possible, all the
available data and their interpretations have been placed in
different columns and rows of the constructed tools-structured
content analyses sheets: based on these information sheets
and the set criteria, interpretations were listed down in
terms of positive aspects (coded as +ve) and inadequacies
(coded as =-ve) by reflecting the analyses at manifest as well
as latent level; but some of the observations/interpretaztions
were of mixed type (+ve as well as -ve) because of their
nature. It may be noted that because of the very nature of
certain data, their observations and the nature of their
interpretations in the case of certain Objectives/Sub-object~-
ives,it was not always possible to present them through any
tabular form as such; in such cases, they were given directly
in terms of positive aspects and inadequacies or mixed in
some cases,

5.1z FOR OBJECTIVE NO,1: i,e.,, TO MAKE A DETAILED STUDY OF
CONTENT OF THE PHYSICS TEXTBOOKS UNDER STUDY IN TERMS OF
SUITABILITY OF :

(a) PRE-TEXT PAGES
(b) EACH CHAPTER IN CONNECTION WITH THE FOLLOWING AREAS:

(i) INTRODUC TION
(ii) PREREQUISITE/ENTRY BEHAVIOUR
(iii) CONTENT IN EACH SECTION
(iv) INTEGRATED SCIENCE APPROACH
(v) REFERENCES TO SCIENTISTS AND HISTORY
OF SCIENCE
(¢) POST-TEXT PAGES.



174

5.1.1: FOR OBJECTIVE NO,1(a): i.e. TO MAKE A DETAILED STUDY
OF CONTENT OF THE PHYSICS TEXTBOOKS UNDER STUDY IN TERMS OF
SUITABILITY OF PRE-.TEXT PAGES :

As pointed out earlier in Ch,I, in this investigation
pre-text pages refer to cover page, title page, publisher's
details,foreword, preface, a note for students, a note for
teachers, editorial details and contents page.

FOR STD_XI: PART-I TEXTBOOCK :

POSITIVE ASPECTS :

- The cover page contains an artist's impression of the
domain of physics from the microcosm to the macrocosm,

- On p.(ii) of the textbook,along with Western calender
months and years (June 1988 and June 1989), Indian calender
months and years are also mentioned (i.e.,,'Jyaistha' 1910
and 'Jyaistha' 1911 for first and reprinted editions resp-
ectively); this *Indian consciousness' is worth noting,

- Foreword and preface have been well written with the
usual formalities of thanking the concerned; in any case
some of the points raised, would be again referred to in
due course and especially in Ch,VI on Discussion, towards
the end; and some other relevant points have already been
referred to while discussing the rationale and other
conceptual foundations for this investigation,

- 'A Note for Students' (p.viii) is very well written by
referring to the nature and structure of physics, the way
to study and develop confidence and to face the examination
in physics, etc,
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-~  As seen from the editorial details given in p.(xi),most
of the members of the Book-writing Group in Physics and its
Advisory Committee are university physics professors and a
few of them practising physicists from well known Research
Institutes; but, even if they have had enough exposures to
Snr, Sec. level physics teaching earlier in their career,
there was a strong need for them to seek help from the fairly
senior and practising physics teachers (especially, those

who have higher qualifications such as M,Phil/Ph.,D. in physics
and M.Sc, ,M.Ed, with physics education background),.

INADEQUACIES :

- On the cover page, after the title of the book, only
class is mentioned but mentioning of 'Part I' is missing.

- On title page (p.if, after the publisher's name (i.e.
NCERT), the place 'New Delhi' is missing,

- In A Note for students'! (p.viii), the last sentence is:
"We wish you happy problem~solving in physics"™ f This might
give general impression to an average student as if physics
consists of 'only problem-solving'; but a bright student,
who may be knowing the nature and structure of science in
general and physics in particular, may aporeciate it, as
physics has to be used in daily life situations, to solve the
life problems, some of them created by the very "™Nature" with
which we are surrounded by and some of them by the members of
our own human species,

- 'A Note for Teachers' (p,x) does not contain sufficient
guidelines for the teachers for the effective use of the
textbook.,



176

- From the editorial details given on p.(xi), it is clear
that there was not even a single practising Snr. Sec, physics
teacher among the members of the Bookewriting Group in
Physics; even in Advisory Committee only one member is a
practising Snr. Sec. physics teacher (that too only as a
representative from the Indian Association of Physics Teachers
- IAPT),

- Based on the information given on p.,(xii), it is clear*that
Textbook Review Workshop was held just for 7 days (to review

193 pages of the text with 247 exercises !'); in this Review
Workshop, only 15 members mainly from Kendriya Vidyalayas

and that too mainly from urban areas (such as Delhi, Bangalore,
Mysore, Madras,etc.) had participated.

- On the 'Contents' page (p.xiii), page-wise pre-text pages
and post-text pages have not been included; moreover section-
al details of each chapter are not shown in 'contents?',

- Among the pre-text pages, list of Tables, Figures/Dia-
grams, Abbreviations used, Units used, etc,, are missing.

FOR STD,XI PART II:

This Part II is the continuation of Part I and hence
doesn't contain pre-~text pages other than. title page, publi-
sher's page and table of contents; as such these pages do
not need additional remarks other than those which have been
reported earlier for Part I; however, it may be pointed out
that the cover page could have been a different cone instead
of using the same from Part I,
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FOR STD.XII: PART:I*

In this case, most of the pre~text pages are almost the
same as that of STD.XI, Part I, except that the last paragraph
of the preface on page ix, contains another set of technical
staff for getting the work done; however the following
details have been noted,

POSITIVE ASPECTS:

- The eight members of the Book-Writing group for Std.Xt
physics textbook are also the members of the group for STD,XI1
with the same chairman, convener and programme €o-ordinator,

- Members of the Advisory Committee as well as the Physics
curriculum Group Members, DES&M, NCERT, are the same for
both the textbooks,

INADEQUACIES :

- Cover page showing the images of Super Nova Remnant
G1895-1,1 at radio wavelengths processed at the National
Images Processing Facility for Astronomy, OCoty, may appeal
neither academically nor aesthetically to any body, perhaps
mainly because of very poor print; moreover, not MaRY details
have been given about this astronomically exciting informa-
tion in Part II of STD.XII textbook where there is a chapter
on Astronomy i.e.,Cﬁ.lS,

- In Foreword, para-2 starts with a statement, "In August
1986 cme ." whereas in STD ,XI Part I textbook, the same
Foreword shows 1987; most probably 1987 must be correct,
based on their timetable of events,
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- Note on'Significant Figures'is missing in this textbook
which has been given in STD.XI textbook.

- The additional four members in the Book-Writing Group
are also not among practising Snr. Sec. teachers of physics,

- As in the case of STD.XI textbook (7 days), Review
Workshop was held for a very brief period - just for 5 days
for this textbook and only 12 additional members participated;
among them only 9 were practising Snr, Sec, school physics
teachers and only two among them were involved in the review
of ST XI textbook also.

FOR STD.XII, PART-II :

This is the continuation of Part I; hence its pre~text
pages contain only title page, piblisher's page and table
of contents with a list of participants of the Review Work-
shop. Among the reviewers, only 6 were practising teachers
out of 12 members; among whom only 3 were involved in
reviewing the part I textbook; moreover, Review Workshop was
held just/double that of Part I and the cover of this book
is the same as that of Part I, of course with slightly fast
colour, but without improving its status in any way.

/for 5 days, eventhough content of this Part II
is more than
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5.1,2: FOR OBJECTIVE NO,1(b): i.e. TO MAKE A DETAILED STUDY
OF CONTENT OF THE PHYSICS TEXTBOOKS UNDER STUDY IN TERMS OF
SUITABILITY OF EACH CHAPTER, IN CONNECTION WITH THE FOLLOWING
AREAS :

(1) INTRODUCTION .
(11) PREREQUISITE/ENTRY BEHAVIOUR,
(111) CONTENT IN EACH SECTION,
(iv) INTEGRATED SCIENCE APPROACH,
(v) REFERENCE TO SCIENTISTS AND HISTORY OF SCIENCE,

For the above sub-objectives content analyses were carried
out by going through each page carefully and/sheets develcped

for the purpose enclosed Table No3:1-3 yere prepared based on

the observations made in connection with the sub-objectives
b)(i), (ii),(1ii),(iv) and (v) respectively; and the follo-
wing interpretations were made based on the careful scan-

ning of vertical and horizantal components of the prepared
tables

5.1,2.1: FOR OBJECTIVE NO.1(b)(i) i.e. FOR INTRODUCTION:
FOR STD.XI: TEXTBOOK (Based on Table No.5,1: pp.1%e-1a3) ¢

POSITIVE_ASPECTS :

- Introductions for all chapters, except for Ch,l12, are
related to science/physics from previous classes and previous
chapter/s within the textbook.

- Among the 13 chapters, introduction for Ch.4 appears to

be quite suitable and for Ch.1,3,5,6,7 & 11, somewhat
suitable,

/the observations were noted on content analysis
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INADEQUACIES :

- Just a 3 page write-up has been termed as Ch.l.Introduc-

tion; but this chapter, though contains a few useful

basic information/concepts, appears to be lacking in a general
introduction to the course work in physics at Std.XI & XII;

in this chapter introduction to basic units such as Mechanics,
Heat, Light, Sound,ElectricitY}eto., are missing,

- For Ch.2,3,8,10 & 12, introdﬁctions are not suitable and

the reasons for the same have been briefly pointed out in
Col.7 of Table 5,1.

FOR STD.XII: (Based on Table No.5.1: pp.i8a-1%4 )3

POSITIVE ASPECTS :

- Introductions (wherever given) for all chapters are
found to be related to STD.XI and other previous classes and
previous chapter/s,

- For Ch,3,4 & 12, the introductions given are quite

sﬁitable; Ch,12 contains a very good introduction; Ch,1,6,14
& 15 contain more or less suitable introductions.

INADEQUACIES :

- As shown on Col,7 of Table,3.1, introduction as such is
missing in the case of Ch,2,9 & 11.

- Introductions for Ch,5,7,8 & 10 are not suitable,
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5.1.2.2. FOR OBJECTIVE NO.}(b) (ii) i.e. PRE-REQUISITE/
ENTRY BEHAVIOUR : FOR STD.XI: TEXTBOOK (Based on Table No.s.2

Pp. 18188 )

POSITIVE ASPECIS :

- If the development of chapters one after the other with-
in the textbook are considered, it appears that there are no

serious problems for the learners, with respect to prerequi--
sites from the readings of previous chapter/s while entering

into the reading of the subsequent chapter/s.

INADEQUACIES @

- A very serious inadequacy of the physics textbook for
STD.XI is the assumption that a write-up of a few pages
(even if, supported by actual classroom discussion) on
differential and integral calculus, would enable the readers
to digest several chapters of physics based on this major
area of higher mathematics; this handicap is further aggra-
vated by the fact that the readers would acquire entry
behaviour with respect to calculus only in Std,XII mathema=-
tics course, due to lack of co~ordinatioh; moreover physics
textbook readers who are allowed to study physics without
studying mathematics in the Snr. Sec. science stream programme
would possess highly diluted amount of entry behaviour,

on No.5.2,
- As shown/Col.4 of Table, there are several concepts
which either look too elementary at Snr,Sec. .level o§7§21ng
repeated from previous classes especially from STD.IX (NCERT)
Science textbook; in some cases, they are discussed in Snr,
Sec, chemicstry textbook also,
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-

FOR STD,XII: TEXTBOOK: (Based on Table No.B3.2 “B.i(%9 )

POSITIVE ASPECT :

- Same as in the case of ST.XI textbook,

(3]

INADEQUACIES

- Similar to the case of Std.XI textbooks; further, the
success of the comprehensibility of Std.XII physics textbook
depends on proper co-ordination of physics and mathematics
courses, during the period.

- If chemistry and physics courses of STD.XI/XII and
hence the textbooks in their write-up are properly co-ordi-
nated, . several cases of repetitions in the physics
textbooks, can be avoided.

5.1,2.3 FOR OBJECTIVE NO,1 (b)(iii) i,e., SUITABILITY OF
EACH SECTION IN EACH CHAPTER:

This was one of the major parts of the whole investiga-
tion. Within 13 chapters of Part I and II of STD.XI text-
book there are totally 122 sections including introductions;
and within 15 chapters of Part I & II of STD, XII textbook,
there are totally 133 sections; depending on the nature of
topics included in each section, some are exceptionally too
long or too short; however, for the purpose of content
analysis, they were treated with equal importance,

Mainly based on the data obtained from Table No.5,3,
Table No0.5.4 and 5.5 have been prepared to focus on certain
positive aspects and inadequacies respectively; and after
careful interpretations of these Tables and other textual
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details the folloﬁing items of information were obtainted:

‘OVERALL POSITIVE ASPECTS OF CONTENTS IN ALL SECTIONS :

- If we compare the total percentages of content aspects
Nos. 1 & 2 in Table No 5c4»$ath content aspect No.l in
Table No.5 5uit is seen that only very few (about 1/10) of
the sectloﬁsseem to be written without much clarity in
content, in both the textbooks,

- - While comparing the total percentages of content aspects
Nos, 3 & 4 from Table No.5.4 with No.2 in Table No.5,5, it
can be inferred that approximately 2/3 of the sections of
both the textbooks are not altogether dull or uninteresting
in their content presentation. ‘

- Comparison between the percentages -of content aspect
No.5 in Table No.5.4 with the total percentages of content
aspects Nos. 3 & 4 in Table No.5,5 shows that the content of
roughly 2/3rd of the sections in both the textbooks appears
to be easy for learners to comprehend

- Most of the examples(i,e., solved problems or questions
With answer) given in sectlons are useful in overall under-
standing of the sectlon[ %/chapter/s.

OVERALL INADEQUACIES.OF CONTENT IN THE SECTIONS :

. = By referring to Table No.,5.5, it can seen that the data
' for content aspects Nos, 1 & 4 indicate inadequacies: but
they may not be of major importance (vide Table No.x.4).



- Aspects No,5, 6 & 7 in Table No.5.5 go against the
positive aspécﬁsof the content, eventhough the percentage of
cases are not that high;

- Every section does not contain examples (with answers).
In ST.XI textbook!, for a total number of 122 sections,
there are only 83 examples; and in STD.XII textbook, for a
total nﬁmber of 133 sections, 79 examples are present,

- Regarding the nature of answered examples, not all of
them are numerically based problems, which are in fact
needed most in. physics; a few are short answer ] type which
can better fit into end-of-chapter exercises rather than
to bg answered within the chapter.

- As such it is very difficult to note even a single
chapter which seems perfect in all respects in content
presentation eventhough several sections within the chapter/s
are well presented; however, from readers' point of view,
contents of Ch,7,12& 13 in ST.XI and Ch.1,2,5,8 & 9 1in
-STD.XII seem to be somewhat tough,dull and uninteresting

in many respects and hence may not help much in the learning
process due to several reasons. .



'5.1.5.4: FOR OBJECTIVE NO. 1(b)(iv): i.e. SUITABILITY of
INTEGRATED SCIENCE APPROACH :

POSITIVE ASPECTS :

FOR STD_XI TEXTBOOK :

. = - InCh,l in p,1, there is reference to science in general,
and in p.3 to interdisciplinary nature of scientific develop-
ment, . "

- In Ch.9, in p.208, the statement, "formation of a
molecule is chemical, while intermolecular forces are physi-
~ calm- relates physics and chemistry very well.

" FOR STD.XII TEXTBOOK : .

- In Ch.,1, there are references to contributions to
- physics from a medical doctor, i.,e.,, William Gilbert and a
scientist-statesman i.e., Benjamen Frapklin.

- 1In Ch.2, Gauss béé been described as a man gifted in
mathemafics, physics, engineering, astronomy and land
surveying; and Cavendish has been referred to as a physicist
as well as a chemist,

- - Ch.3 mentions about a professor of anatomy, who had
contributed to the field of physics.

- Ch}4, referes td the contributions from a watchmaker
turned physicist, i.e. Peltier, -

- Ch.,5, refers to the contributions from a jurist, i.e,
Romagnosi to the field of physics (p.137).
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- Ch,15, referc brlefly about certain concepts of religion
and philosophy.
Though very few, the abbve observations, atleast to some

extent, support the expected intggrated science/ interdisci=-
plinary approach, in the physics. textbooks under study.

TABLE NO.5 .6

CONTENT ANALYSIS FOR OBJECTIVE NO, 1(b)(iv); i.e.,

SUITABILITY OF INTEGRATED SCIENCE APPROACH - IN

TERMS OF REFERENCES TO OTHER BRANCHES OF PURE &
APPLIED SCIENCE

Std. Che. Bio. Geo- Astro- Geo- Medi- Agri- Engg.

1ogy nomy gra~ cal cul- & Others
phy ' ture Tech.
X1 8 12 3 18 2 2 - 8 8
XII 6 2 4 9 2 1 L= 14 3
T + 1 :
Chap ter
(CK. 15)

TNADE QUACT ES

- _ Based on the data available for each chapter Table No,
5.6 has been prepared; eventhough it is not possible to
relate all chapters/topics in physics to other branches of
pure and applied science, the situations in both the text-
" books are very much disappointing if we look at the figures
- as they are; heowever, out of all areas,astronomy and-Engg/
technology seem. to be more touched upon while presenting
the conterit in both the textbooks.
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5.1.2.5. FOR OBJECTIVE NO,1(b)(v)si.e.,REFERENCE TO
SCIENTISTS AND HISTORY OF SCIENCE :

The data observed for this objective have been presented
in Table No.5.7(ph-224-214).

1 .POSITIVE ASPECTS:

- Most of the chapters in both the textbooks contain °

references to physicists/scientists the maximum (47) being
in Ch,12 of STO XII,

- In the case of $td.Xl textbook, atleast one specific
(but brief) and %% %gt reference to history of physics has
been made in most/chapters; whereas, in Std. XIT textbook
only in some 6 chapters, there are references to the history
( and a few other chapters indirectly reflect the same, only
through the scientists brief works and their periods.)

- Ch.1l1 & 15 of Std.XII have shown maximum and very
systematic historical presentation in the development of
physics and astronomy respectively.

- There are a few references to the history and philoso-
phy of science during ancient Indian period,

11 INADEQUACIES :

d

- Photographs of only 13 and 21 Scientists, have been
included in ST ,XI and ST . XIT textbooks respectively, with
the brief notes on their period and their contributions,

- In the case of most of the scientists whose photographs
are not given, even the information ngen about them are not
at all sufficient.
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- In the case of a few scientists, their names have been
mentioned while refering to their contribution but without
even mentioning that these are scientists' names; ey;
Brewster angle in Ch,10; because in some rare cases, unless
is it specified, readers may not even know whether the new
name is the name of a person or place or an event, as they
are mostly foreign names.

- Most of the references to history of physics are very
brief.

5,1,3: FOR OBJECTIVE NO, 1(c): i,e, FOST-TEXT PAGES:
FOR STD.XI PART.I TEXTBOOK:

These consist of only answers for exercises from Ch,2-8;
For Ch,l, answers are not given,

FOR STD.XI PART II: TEXIBOOK : These consist of @

(i) ANSWERS to exercises from Ch,9-13,

(ii) INDEX for Part I & II: Eventhough more than 400
terms have been included in thisjstill; one would
be in a position to point out several missing
terms, even those which have been printed in
italics in the text.

(iii) BIBLIOGRAPHY: Consists of a good number of useful
books, but all from foreign authors; moreover,
they are without any specification regarding
particular chapters and pages for particular
chapters in the textbooks,

(iv) CORRIGENDUM: THere is no corrigendum or errata at
the end of STD.XI textbooks, eventhough this is
mentioned in the preface (Part I p.vii, pa.2).
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FOR STD . XII. _;PART I: TEXIBOOK:

2

In this case, post-text pages consist of :

(i) APPENDIX-A: THE MATHEMATICS OF LINE, SURFACE AND

VOLUME INTEGRALS (pp.121-127):

This is useful only for students who study mathe-
matics along with physics and that too if they have
gone ahead with sufficient practice in solving problems
on differentiatigniand further if they have @F§§§§hg
practice in integration in calculus, a

(i4) ANSWERS to exercises in Ch,l1-4,

(ii1i} INDEX is altogether missing in this book; it is

not given even along with Part II (as in the case of
STD.XI).

§

" ~FOR STD.XII. PART.II TEXTBOOK: These consist of

(1) EPIIOGQE : Thi§ gives a sort of exciting link to
many of the major concepts within the main framework of
physice; but this cannot be considered as full-fledged
summary of the complete physics course for Snr, Sec, level;
moreover, this epilogue, does not relate much in a signifi-
cant way to what has been presented in the prologue, through
the preface as well as in Ch.1_ Introduction(in STD.XI,

Part I textbook), '

(ii) APPENDIX B, UNITS IN ELECTRICITY AND MAGNETISM:

No doubt this is useful for readers especially those -
who wish to refer to other reference materials; but can be
fully digested by only those who would digest calculus;
moreover it would have been better if these pieces of
information were incorporated within the relevant chapters
on Electricity & Magnatism, '
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 Table,2 on.Elements on p.359 could have been given as
appendix, as it is useful to deal with all chapters.

(1ii) ANSWERS to' Exercises from Chapt, 5-15,

(iv) INDEX FOR PART II (ONLY): This consists of more
than 7500 terms; but not that all the terms, included
in the chapters, are present; the end-of-chapter exercises
contain several scientific terms related to advanced physics
(which,were of course not touched in the chapter discussion)
are not available in the index,

(v) BIBLIOGRAPHY: The same as given in STD.XI Part II
textbook. :

(vi) CORRIGENDUM : or errata is missing eventhough this
is indicated in the Preface of Part I.

5.2 FOR OBJECTIVE NO,2, i.e., TO CRITICALLY EXAMINE THE
PHYSICS TEXTBOOKS AS TO THEIR SUITABILITY TO THE DEVELOP&
MENT OF SOME OF THE PROCESSES OF SCIENTIFIC INQUIRY :

- As discussed in Ch.II and Ch,1IV, the process aspects of
physics have been conceptualized in terms of the following
three sub-aspects which are of course interrelated: scienti-
fiéi<attitude, scientific method and scientific vrocess
skills; the former influences the scientific method, which
' in turn involves the proces¢ skills; some cases of these
have been identified in terms of the sub-categories /s teps
wherever they get reflected directly or indirectly in a
prominent way, in the presentation of the content in the
textbooks, of course by keeping in mind that a textbook as
such cannot directly develop the process aspects but can
only help to develop.
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As discussed in the previous chapters, scientific atti-
tude has been identified in terms of sub-categories such as
developing interest, curiosity, humility, skepticism, open-
mindedness, suspended judgement, critical thinking, avoidance
of dogmatism or supertition, determination, positive approach
to failure, etc., Scientific method gets reflected in terms
of major steps or procedures such as statement of the
problem, observation, hypothesisation = theorisation,
experimentation, conclusion, etc.~ The use of scientific
method involves certain delicate processes or process skills
such as observing, measuring, classifying, using numbers,
using space~time relationships, defining operationally,
formulating hypotheses, formulating mental models, theorisa-
tion, controlling variables, experimenting, interpreting
data, infering, predicting, communicating, etc. -y here it has
to be recalled that skills have been listed starting from
the simpler to the more and more complex and they are hierar-
chical in nature too, as the lower skills are somewhat pre-
requisites too to the higher ones;‘ As these process skills
are within the scientific methodology, at times it is
difficult to trace them out from their overlappings,

It may be noted that, as such, it is not very meaningful
to separate process aspects from product aspects; everytime
a product aspect is introduced, the process aspect would be
attached to that; because of the bulky product of the text-
_ book, it is difficult to present all the cases of process
aspect in the report: so, this section of analyses and inter-
pretations deal with only a representative sample of seem~
ingly striking cases of process aspects as they got reflected
. in the overall content presentation,



FOR STD.XI TEXTBOOKS : (a) FOR SCIENTIFIC ATTITUDE:

POSITIVE ASPECTIS :

- All the 13 chapters contain atleast some references or
the other to the physicists and their works related to the
content of the respective chapters which help in creating
interest for physics among the readers.

- In the case of Ch,5 & 8 the sub-aspect of creating
interest seems to be heavily loaded by réferring to the
history of physics with respect to mainly Galileo's and
" Newton's works,

- Ch.9 has created very good interest by referring to
physics in ancient India in connection with 'Vaiseshika'
school of thought and Lord Buddha's biography - 'Lalitavista-
ra '; these reflect on critical thinking too by some of the
.ancient Indians,

- In Ch.8, reference to Cavendish's experiment to deter-~
mineGwhich has led to the indirect method to weigh our
planet Earth, would be definitely creating very good
interest among the careful readers; but there could have
been more emphasis on this important information,

*

INADEQUACIES :

- An attempt has been made to create some interest by
referring to the physics behind some toys, only in Ch.,7
(but that too under starred section only - spinning top and
rolling coin); perhaps all readers may be interested in
going through these information but may find it difficult
to digest as the treatment of the whole chapter is not that
easy to follow.
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- Developing ihteresﬁ by referring to the major applica-
tion .and use of principles of physics in dailyrlife is seen
only in two chapters i.e. application and use of thermody-
namics in Ch.ll and application of Doppler effect in Ch,13,

- czurloszty or eagerness to know more is reflected
briefly but indirectly, only in Ch.,l1 and 3.

- Open-mindedness is briefly reflected only in Ch,1,

- Critical thinking is likely to get developed to some
extent among the readers while going through the historical
aspects presented in Ch.5 and 9 only.

- = Eventhough reference has been made to a comet (Halley's
comet) in Ch,12, no attempt has been made in the Chapter to
relate and hence to reject the superstition in India about
it, -

- Original direct quotations from the works of the
physicists are presented only in Ch.5 (Galileo's); but this
quotation may not impress the students much, Other chapters
do not seem to contain any original quotation to create
special interest among students.

- Brain teasers, which would deVelop special interest
while reading, do not seem to be present throughout the
textbook,

- The investigator has not been able to locate direct or
Jndirect support given to the development of all other sub—
categories of scientific attitude.



(b) FOR SCIENTIFIC METHOD:

I. POSITIVE ASPECTS :

- Ch,8 reflects on the deeper importance given to the major
step -~ observation, in sc1ent1flc method, by Galileo and
Newton, ’

- Ch.8 (p.171) gives certain details about Cavendish?s
experiment to determine *G', and hence to weigh the planet
Earth; here a careful reader might conceptualize the import-
ance of measurement, the accuracy achiéved even in 18th
century studies, the practical and theoritical applications
of the experimental conclusions, etc.

" = Ch,9 reflects on the importance of hypothesisation in
the development of physics by discussing Avogadro's hypoth-
esis,

- Ch.9,10,11,12 & 13 reflect on the details of theorisa-
tion in the development of bhysics by referring to Dalton's
atomic theory, kinetic theory of gases, thermodynamic states,
SHM and wave function respectively, 7" though the present=-
ation of the process of theorisation might seem very dull
'in the case of last two major concepts. '

- Ch,10 reflects very much on early experimental designs
followed by Boyle and Charles especially by controlling the
three major variables 1n thermal physics, which eventually
led to their lawS. :

- Ch,5 indirectly reflects on sticking on to the scientific
method by stating Newton's laws of motion only after discuss-
ing fully about them, unlike in traditional textbooks ( and
even in typical instruction), where a law is stated first
followed by experimental verification, .A similar treatment
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of the content is obserVéd in Ch.11l, where the laws of ther-
modynamics have been stated only after discussing the
- related theorisation, measurement and experimentation, etc,

INADEQUACIES :

- Eventhough an indirect attempt has been made in Ch,1
Introduction, (p.l, para 3 & 4) to refer to the steps
involved in scientific method, steps such as statement of
the problem and experimentation are somehow missing.

- Ch,2,3,6 & 9 somehow do not reflect on scientific method,
though some process skills as such, are observed in these
indirectly, ‘

- Cases of experimentation followed by careful observation,
- inference and prediction which lead to the collection of a
lot of information are altogether inadequate; as such even
suggested activities (outside the class) leading to the

above are also very rarely given, .

(c) .SCIENTIFIC PROCESS SKILLS :

POSITIVE ASPECTS :

- "All chapters contain cases of direct or indirect support
to the development of scientific progess skills, the maximum
number of skills being in Ch,10 (incidently which is the
longest chapter too with 48 pages) and the minimum being 2
in Ch.3 & 13.

-~ . The most simple but one of the most important skills of
‘observation is specifically reflected in Ch,1,2 and 8,
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- The skill of measuring is very much identified in Ch,1
& 23 as Ch,2 itself is on 'Measurement', it has been stre-
ssed very well along with the skill of observation,

-~ ' The skill- of classification has been identified speci-
fically in the following casess Classification of (i) errors
(Ch,2) ,(ii) the basic forces in nature (Ch,5), (iii) the
different forms of energy (Ch.6), (iv) the types of motion,
in two categories, linear and rotational (Gh.7) and (v) the
three different types of elastic moduliii,e,(Ch,10).

- The skill of using numbers has been very broadly and

" widely used, as the language of physics, i,e. mathematics

is full of alphabets in the form of numbers; some of the
stronger examples are in the following cases: (i) In conne-
ction with abbreviation in powers of 10 (Ch,2, p.9), (ii)

In the conceptualization of differential calculus (Ch,3,7

& 12), (iii) In the conceptualization of and the mathematical
operations in vector aldebra4«:h.4,6,7), (iv) In systematizi-
ng the procedure for solving problems in mechanics (Ch.5
pp.101-102) (v) In system of units in powers of seven as
given in the reference made to Lord Buddha's biography

(Ch,9, p.196), {vi) In the conceptualizations of Avogadro's
number (Ch,9) and Reynpld's number (Ch,10),

- The skill of using spaée—time relationships seems to
get emphasis almost thrOUghoﬁt the following chapters :
Gh, 3,4,5 & 6,

-  Some of the examples for. the possible development of
the skill of defining operationally are as follow: (i)
Introduction of terms such as impulse, momentum, force, etc,
(Ch.5), (ii) The concepts of.work and energy~(Ch.6), (iii)

The concepts of temperature based on Kinetic theory of
 gases and triple point of water (Gh.1l).



- . In the historiéal development of atomic physics,
Avogadro's hypothesis is a major example for the skill of
formulating hypothesis (Ch.9).

-~ - The skill of formulating mental models gets reflected
very much (i) in the case of the conceptualization of micro
and macro worlds (Ch,2, Fig.2,14 & 2.15) and (ii) in the
case of three states of matter (Ch.9).

- Some ideas on skill of theorisation in physics are
reflected in the development of kinetic theory of gases using
certain operational definitions/assumptions (Ch.10), and in
the theory building of SHM (Ch,12) "and of wave function
(Ch.13).

- Some of the examples for emphasis on the skill of
controlling variables are the following:

(i) work done by a constant force at different angles-
angle being one of the variables (Ch.6), (ii) Gas laws when

the temperature, pressure and volume are the three important
< variables (Gh.lO)Ep@iii)"starred'portion on the thermodyna=-
mic processes with different constants and variables (adia-
batic, isobaric, isochoric Ch.11, p.281).

- The skills of experimenting, observing, interpreting
data and infering are difficult to separate from each other,
as-they have to be defeloping one after the other; these are
- reflected in cases such as: (i) suggested activity (Ch,2)

in connection with angular distance (Fig.2.4) and inertial
balance (Fig.2.11), (ii) experiments (Ch.,5) on force due to
a coiled spring (Fig.5.5) and of friction (Fig.537), (iii)
the (theoretical as well as) experimental verification of
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the conservation of energy (Ch.6), (iv) Cavendish's experi-
ment to determine G (Ch,.8), (v) historical experiment on
Brownian motion as a direct evidence for molecules (Ch.9,
PP.199~201), (vi) experiments related to properties of
matter (Ch,10), (vii) study of SHM based on oscillations due
to a spring (Ch.12, pp.207-308), (viii) situations related
to (Ch.13) the study of superposition principle (Fig.13.3)
and Doppler's effect (Fig.13.14).

- The skill of prediction gets reflected in cases such as:
(i) The weight of a boy on earth, moon and other planets
(Table 2,2, p.15 Ch,2), (ii) prediction with the help of
graphical analysis (Ch,3,4,5,6,10,11 & 13), (iii) In Ch.10,
prediction based on historically important extrapolation of
graph of temperature versus volume of a gas (Fig,10,43)
leading to the operational definition of the important
concept of absolute temperature; moreover Charles! law also
predicts that gases expand uniformly (linearly) with tempe-
rature (p.249), which led to the construction of gas ther-
mometer, (iv) Ch,8 gives an idea about the possible predic-~
tions beyond the solar system,

INADEQUCIES :

- The major inadequacy with respect to the development

of procéss skills through the textbook write-up is the lack
of sufficient numbers of activities inside/outside the class-
room, (Of course, these are included in a separate book
titled *'Laboratory Manual® which was published later - the
investigator has not dealt with the separate analysis of
these manuals, as it is beyond the scope of this investiga-
tion as stated in Ch,I of this report).

- It appears that the process skill of communication
hasn't got reflected even indirectly any where in the text-
book,



'FOR STD.XII TEXTBOOK :
(a) FOR SCIENTIFIC ATTITUDE:

POSITIVE ASPECTS @

- All the 15 chapters made referencesto the physicists
and their contributions to the chapter content, the maximum
number being in Ch,12(48) followed by Ch,13 (19) and Ch,15
(17); these references would definitely help to develop
interest in physics, ‘

- History of physics gets reflected especially in Ch,1l,
(contribution by Greeks and Chinese in Electricity and
Magnétism and later by a medical docter, Gilbert in England
and b;fhmerican scientist Benjamin Franklin), Ch.,5, Ch.9

" (observation of EM WavesLtSh.lO (Wave theory of light),
Ch,12 (maximum reference to history and development of
‘modern physics) and Gh;15,

- Nobel Prize address by Davisson in 1937 (Ch,12, p,303)
would be very much exciting to the readers with all the

high sounding, emeotional and sensational words such as
credence in the pessimistic saying, perfect child of physics,
admirable decorum, rules of etiquette by Lorentz, privacy

of the atom, well-behaved system, apology for perversity,
unexplained absence, delight to a surrealist, remarkable
fidelity, tour de force, etc.; if the readers are in a
position to internalise the meaning behind all these words,
it would go a leng way in developing scientific attitude,

- Some of the other cases which might help to create
interest are the following: Faraday’s intuitive ways of
thinking about - the conc%pt of lines of force «3h.1);
reference td earth's atmosphe:e as a fascinating laboratory
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for the study of interaction of EM radiations and modern
trends in telecommunications (Ch.9), introduction of modern
popular topics such as liquid crystal display (ICD), digital
circuits for computers, integrated circuits (IC), electronic
evolution, etc. (Ch,14), importance of watching of.nfght-sky;
stellar evolution (Ch,12), etc. h

INADEQUACIES :

- No doubt there are a few references to Indian contribu-
tion/information which are useful in developing scientific
attitude;tgome of these are: information about magnetic
equator passing through India, near Tiruvananthapuram
(6h.6), J.C.Bose's contribution and Indian satellites (Ch.9),
Indian nuclear reactb® (Ch,13)) reference to 'Aryabhatiya'
and Chandrashekhar®s contribution ﬂ:h.lil; but the investi-
gator's observation is that these are not at all adequate

as many other important information are missing; in Ch.,1l1,

. no reference has been made to advanced telescopes developed
‘in India, in the field of Astronomy (Ch,15); references to
information such as, Jantar Mantar Observatory in Delhi,
advanced observatory in Udaipur, Astronomical Research
Institutes at Udakamandal and Pune, etc,, are missing in

the relevant chapters of the textbook.

~  Burning issues such as Green House Effect (Ch.9) have
not been elaborated by connecting it to, Environment
Education, so as to strengthen secientific thinking and
global understanding; similarly contents on AM & FM which
are getting popular in India in broadcasting, are inadequate,

- Only Ch,12,13 and 15 make clear-cut references to the
development of other important aspects of scientific
attitude (as in the following cases: In Ch,12: Open-mindedness
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and positive approach to failure while dealing with concep-
tual differences between Newtonian mechanics and quantum
"mechanics (Ch,12), determination and boldness to present
revolutionary ideas such as the concept of photon, scepti-
cism and critical thinking exhibited by some physicists; in
Ch,13: critical thinking based on logic and experimental
evidences to improve upon the various models of atomic .
structure and the positive approach to failure in discarding
some models based on experimental evidences, appreciation
and accommodation of paradoxes in classical and modern
physics which led to the foundation of Quantum Physics by
Schrodinger and Heisenberg, etc,, and in Ch,15: aspects such
as avoidance of dogmatism, open-mindedness and humility are
reflected in its contents by making the readers to be aware
of a number of unsolved challenging problems and questions
regarding the structure and evolution of the universe, even-
though the scientists by now have gathered so much details
by carefully avoiding the dogmas) No specific references
have been found to the "aspect of scientific attitude in all
other chapters. ‘

- Ch, 13 discusseé?briefly nuclear holocaust by referring
to World War -II with special reference to Hiroshima and
Nagasaky in Japan and the recent explosion of the Chernobyl
Reactor in the Qf?ﬁ&ﬁigéwf§§$34f;°but the details given may
not be enough to impress upon the readers to firmly deter-
mine themselves to, not to use the scientific knowledge
against humanity when they become physicists in future;
this chapter did not connect issues to World Environment
Education and World Peace Education; and in other chapters
also, somehow or the other, there was no provision for such
important linkings,
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= " Original direct quotations from the works of the physi-
cists are available only in Ch,12 (by Davisson) and in Ch,
15 (From 'Aryabhatiya'); in other chapters, the quotations,
which could have played a special role in developing
scientific attitude are altogether missing though references
to several physicists are there.

- _ Only in Ch.2, there is a brain teaser 2 (p.54) in conn-
ection with calculation of capacitance; these teasers, if
provided in all the chapters, could have developed better
interest and scientific attitude.

(b) SCLENTIFIC METHOD :

POSITIVE ASPBSTS :

- Ch.12, (p. 301, para.?) contains very good statements
about the scientific method; i.eq,

sAlthough no one has *seen'an electron as we see
each-other, its existence is well established,
How did we come to know of it 7 Exploration in
this unknown territory involved chance discovery,
false clues, dogged hard work, inference from
facts, forming tentative hypotheses and their
test with experiments, The story of the disco-
very of the electron is as exciting as any of
your favourite detectlve storiesT,

The above statements reflect very well not only on
scientific method but also on nature and structure of
physics, development of scientific attitude as well as
indirectly the process skills too. Perhaps, this is the
 only place in the whole textbook, where most of the steps
in the scientific method are well—émphasisad, though not .
in detail. ‘ '
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- Ch,15 lays special' er'nphasisl on observation as one of
the major steps in the scientific method in the study of

" astronomical details by careful observation esvecially of
night-sky and indirect methods of measurement,‘ of course by
making use of highly advanced telescopes. '

~.  InChH. 12, de Broglie's hypothesis on matter waves is
.emphasised, In Ch.13, there are references to hypothesis-
ation and testing of various atomic models.

- ‘Regarding theorisation, the following are some of the
references: Gauss theorem (Ch 2), Kirchhoff's rules for
electrzcal circuits (Ch,3), Biot-Savart law and Amere's
circuital law (C,h.S) , Gauss '{:heorem for-magnetism (Ch,6),
analyses of. ICR circuits (Ch.8); EM waves (Ch.9), wave and
partihcle nature of light (Gh.lo)_gQuantisation'and radioactive
décay (Ch.13), stellar evolution (Ch.15), etc, '

- Experimentation followed by inference leading to laws/
effects are reflected in the following cases : Coulomb's
law (Ch.1), Ohm’s law (Ch.3), “Faraday;s laws of electrolysis
and thermoelectric effect (Ch.4), Faraday's laws on EM
induction (Ch,7) and photoelectric effect (Ch,12). Some of
the cases of experlmentatlon careful observatlon inference
and predlctlon which led to the collection of, "ot of infor-
mation in physics are the fo‘llowing: Experiments with gold-
‘leaf electroscope (Ch.3), Voltaic pipe (Ch,.4), Oersted's

' expefriments (Ch,3), Young's experiment to support wave
nature of light (Ch.10), ray optics in the case of mirrors
and lenses (Ch,11), experiment to measure velocity = :: >
of light by Fizeau's method and Michelson's method (Ch ll) s
Geiger-Marsden's experiment on o -.particle scattering based
on Rutherford's nuclear model of the atom (Ch.13), experi-

-

=
,
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mentations to study the characteristics of transistors (Ch,
14). In particular, Ch.12 contains several cases of the
above type; some of them are: dischatrge of electricity
through gases, experiments to note properties of cathode
rays, measurement of e/m:electrons by Thomson, Millikan's
oil~drop experiment which led to the determination of charge
of an electron, Compton's investigation of scattering of V
monochromatic X-Rays from electron, Davison & Germer’s
experiment to observe wave nature of matter.,

- Some of the cases of application of the information
bbtained from theories, experiments, laws, etc.,are the
following: Gauss theorem to find the field produéed by
certain simple sources (Ch.2), EM induction in electrical

" machines such as generators, transformers,etc. (Ch.7),
knowledge of EM waves to study earth's atmosphere (Ch.9),
ray optics in optical instruments (Ch.11), information from
solid state physics in electronic devices such as semicon~-
~ductor devices, digital circuits, binary adders, integrated
circuits, etc, '

.

INADEQUACIES :

- In the textbook, additional (suggested) activities
along with the textual matter are almost missing; the
additional activities would have strengthened the develop=- -
ment of scientific method, especially for careful experi-
mentation and observation using improvised apparatus at
home or in the laboratory. ( )

(¢) SCIENTIFIC PROCESS SKILLSS :

POSITIVE ASPECTS:

- All the 15 chapters contain atleast a few cases of

o direqt;or indirect support to the development of scientific
process skills. : ' '
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- Much emphasis’ is laid on the importance of observation
process. skill especially in the following cases: Behaviour
of certain objects while rubbing with each other to concep-
-tualise static electricity (Ch.1) and the study of charact-
eristics of charges produced by rubbing, by using gold-leaf
elecfroscope (Ch.3), interference and diffraction pattern
(Ch.10), discharge of electricity through gases (Ch,12),
observation of ‘night-sky (Ch,15), etc.

- - -~ The skill of measuring is speciflcally reflected in
cases such as the following:s measurement of voltages,
current and resistences (Ch,3), measurement of velocity of
light (Ch,11), measurement of charge of electron (Ch,12),
indirect measurement of cosmic distance and masses (Ch,15),
etc,

- Some of the’cases>df oresénce“of skill of classifi-
cation are as give below : classification of materials
insulgtors and
into conductors and/into polar and non—polar dielectrics
(Ch,2); classification of materials into dia, para and
ferromagnetic materials (Ch.6); classification of EM waves
 based on their frequencies (Ch.9); classification of
.spectra,(Gh}ll); classification of nuclear reactions and
bonding in molecules (Gh,13); classification of crystal
system, semi-conductors, junctions, gates, binary adders
(Ch.14) . ’

- The skill of using numbers, eventhough present through=-
out the physiés content, ig.réflected specially in some
cases such as the following: using of integral calculus,
higher mathematics including-complex numbers (Ch,1,2,8,9);
using numbers and colour codes to identif& different
resistors ( Ch.3 ).
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-an.The skill of using space~time relationship is reflected
ir/3,5,8,9,128 14 fol lowed by.graphiCal analyses; as such,
the time coordinate gets involved in many cases indirectly
whenever electric current (I) gets involved (as it is , noth-
ing but the rate of flow of electric charges) or wofk done
and energy get involved (with their .time coordinates)’,

-  The skill of defining operationally mainly gets refle-
cted in the following caéec In Ch,l- conventioné adopted
in naming po%1tive/negat1Ve charges 1n the process of rubb-
ing (by Benjamin Franklin), quantlzatlon the unit of
electric charge as‘ @oloumb, electric field, lines of force;
in Ch,2- electric potential, electrostatic potential energy,
X equ1potent1al surface; in Ch,3 - volt, ampere; in Ch.6 -
‘qauss, | oersted magnetic declination, dip angle, etc.; in
.CGh,8 - ideal inductor, ideal capacitor, &.factor of a current,
etc; in Ch,9 - modulation, demodulation, catriér: wave,
modulating signal, etc.3in Ch,10 - polarisation, interference,
diffraction, etc., in Ch,11 -=<sign convention$ used in ray
oeptics; in Ch,12 - photon, photocell, work function, ‘

de Broglie?s wavelength etc.; in Ch,13 -”§éd§bé&¥1§§%'*ﬂ.ﬂ»_

K ~particles, [3 -partlcles, Xlrays flSSlon, fusion, etc.,
and in Ch,14 - lattice, unit cell, holes,.moblllty, dopzng,
analogue signal, digital signal, gate, blnary adders, 1C,e$0,
- The skill of formulatlng hypothesis Specially gets refle—'
cted as in the case-of hypothesisation of matter waves

(de Broglie's hypothesis, Ch,12) and of varlous'atomlc
models (Gh,13); the skill of formulating merital pictures .
and theorisation which are almost adjacent or nearer to_fpe
skill of formulating hypothesis gets reflected speciailyfﬁ@
the following cases: In Ch,8~ formulating mental pictﬁre of
an ideal capacitor by considering its components of two -
conductors as large'pafallel platesiin Ch, 13~ formaléﬁing

e
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mental models of atomic structures - by Thomson, Rutherford

and Bohr, and in Ch,15 -~ formulating mental models of plane-
tary and star motion. The skill of theorisation gets refle-
cted mainly in the following chapters ( as discussed in the

case of scientific metho&+)s Ch,2,3,5,6,9,10,13 and 15,

- The skill of controlling varisbles gets reflected
specially in the following case: In Ch,5 - in the case of
moving charges in magnetic and electric field (p,153-159),.

- The skills of experimenting, observing and infering
which take place one after the other are reflected in almost
all the Chapters (as discussed in the case of scientific
method) except perhaps in the case of Ch,2,6 & 15,

- The skill of prediction specially gets reflected to
some extent (only) in the following cases : InCh,2 =
graphical prediction, 'In Ch,12 - prediction of matter
waves based on dual nature of light and in Ch,15 -
astronomical prediction,

INADEQUACIES :

- - Same as in the case of Std.XI textbook (p.245 of this
report ).



5.3; FOR OBJECTIVE'NO,3: i,e., TO CRITICALLY EXAMINE THE
COMMUNICATION STRATEGIES, IN TERMS OF :

(a) QUESTIONING STRATEGIES,
(b) STATUS OF TERMS,
(¢) STATUS OF ILLUSTRATIONS.

As discussed in Gh,II (pp. 64 -68) & Ch, IV (pp.iac-i5y),
communication has been conceptualized as the interaction
process between the textbook and the student-reader; quest-
ioning strategies, status of terms and status of illustra-
tions such as pictures/diagrams/tables/photographs help a
lot in the process of proper communication,

(a) FOR QUESTIONING STARTEGIES :

Chhe 356-25%) _
Table No.5.8(a) & (b),give classifications and other

relevant analyses for STD.XI and STD.XII textbooks respect-
ively,

FOR STD,XI TEXTBOOK :

POSITIVE ASPECTS:

-  In the whole textbook, number of higher order quest -
ions (p. 25¢ ) are the highest (79%).

- Based on the number of questions per number of sections
in each chapter, the following chapters have more than one
question per section (in the order of magnitude) : Ch,11,10,
7,9,4 & 3. In the process of communication with the learner
in a textbook chapter, higher the number of suitable quest-
ions, the better,
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- The following chapters have a large number of ( < 1
per section) higher order questions (in the order of magni-
tude) : Ch,10, 7,11,4,9 & 3 ( of course, irrespective of
the size of the chapters in terms of number of sections).

INADEQUACIES :

- Seven chapters out of 13, have less than one question
per section; and in Ch,13,2,88& 1 (s%ér%ing from the lowest),
it is less than 0,50; in the whole textbook, the average is
just 1.37.

- Activity-oriented questions are the lowest in numbers
(13 %) in the whole book, and these are totally absent in
7 chapters out of 13, ‘

FOR STD,XII TEXTBOOK :

POSITIVE ASPECTS :

- Number of higher order questions are the highest (87%),
compared to other questions in the whole textbook,

- Ch.17,4,2 & 3 (in the order of magnitude) contain,
atleast more than one question per section.

- Ch.1,2 & 3 comparatively consist of somewhat large
numbér of higher order questions,

INADEQUACIES

- In 11 chapters (out of 15), number of questions per
section is less than one; and among these, in 7 chapters,

it is less than 0,5, the worst being Ch.7, which does not
contain any question, for its size of six full sections with
21 pages; in the whole textbook, the average is just 0,50,



- Activity~-oriented questions are too low in number and
nil in the case of 11 chapters.

b
5,3(,1)503 OBJECTIVE NO,3(b): i.e., TO CRITICALLY EXAMINE

THE COMMUNICATION STRATEGIES WITH RESPECT TO THE STATUS
OF TERMS

FOR STD.XI., TEXIBCOK :

Based on th%*glﬁﬁgggijshown on Table No,5.9(a) & (b)
and 5.10(a) & (b), the following major interpretations
have been made; other detailed information for each chapter
can be easily seen from the rows and columns of the tables

themse lves,

POSITIVE ASPECTS @

- In the case of Ch.7 & Ch.13, all the identified terms
have been either defined or their meanings have been stated
(as the case may be) and they do not contain any term which
does not appear to be unclear,

- In the case of Ch.4,5,6 & 10, though they contain
a few terms which have not been defined/stated in the
respective chapters, atleast they have been clearly treated
in the later chapters of the same class or the senior class
(i.e., Std.XII), in some cases,

- As 91,7% of the terms identified are those whose defi-
nitions/meanings are given in the concerned chapters, the
overall communication strategy with reference to the status
of the terms is not at all bad; moreover about 94% (48,1%

+ 46.2%) of the terms appear to be understandable to the
readers,
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-. Ch,5 is.likely to communicate well to the readers as it
’conta1n576%’of the terms which are easily understandable,

- 93.8% of the terms in Ch,7 are included in the Index,

INADEQUACIES :

- Qut of 301 terms identified in the whole textbook 25
(8.,3%) terms have not been defined or thelr meanings have
not been stated in the concerned chapters. Qut of these
25, only 18 terms have been defined/ stated in later chap-
ters of the Std,XI/XII textbook; remaining 7 terms (Laser,
optical interferometer, unit of resolution,'méébahiés,
gravitational wave, isotropic liquid, logarithmic scale)
have been simply mentioned in the textbook which are likely
" to frustrate the readers, more than the former 18 terms,

- Out of 301 terms identified only 145 terms (48.,1%)
 appear to be clear;- “though there are 139 terms (46, 2%)
which. appear to be somewhat clear, there are some 10 terms
(3.3%) which appear to be not at all clear; moreover the
other 7 terms (2.3%) (as mentioned above) are just appear=-
ing in the textbook without belng wrltten something more
about them., - ‘

- Out of 301 identified terms, 123 terms (40 9%) are
altogether ma551ng in the Index,

- Ch,l seems to be the worst hit in terms of the comm-
unication strategies with respect to the status of terms;
this chapter being the chapter on 'Introduction' to physics,
is likely to communicate very’poorly to the readers which .~
may lead to 'starting trouble! or frustration,
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- Ch.,I0 seems to be the longest chapter with the introdu-~
ction of 55 new/important terms; out of these 32 terms
(58,2%4) are not included in the Index,

FOR STD.XII TEXTBOOK :

POSITIVE ASPECTS :

- In the case of Ch,5,6,7,8,9,12,13 & 15, all the identi=-
fied terms have been defined or their meanings have been
stated (as the case may be).

- In the case of Ch.1,4,5,6,7,8,10,13,14 & 15, all the
identified terms appear to be clear or “atleast somewhat (SW)
clear.

- In the case of Ch.2,10 & 14, though they contain very
few terms which have not been defined/stated in the reSpe-
ctive chapters, they have been treated atleast in thglc%apters

- As 95,8% of the 427 terms identified are those whose
definitions/meanings are given in the concerned chapterc
the overall communication startegy with respect to the
status of the terms are quite encouraging; moreover about
95.1% (57.4%6 + 37.7%) of the terms appear to be understand-
able to the readers,

- Among all the chapters, Ch,15 contains maximum number
(86.2%) of terms which appear to be easily understandable,.

- Out of the 15 chapters, in Ch.,5, most of the terms
(80%) are included in the Index.



" INADEQUACIES :

- . Out of 427 terms identified in the whole textbook, some
18 terms (4.2%) have not been defined or their meanings

have not been stated in the concerned chapters; out of these
18 terms, only 11 terms have been defined/stated in later
chapters; remaining 7 terms (Classical magnetism, positron,
tolerance, relaxation time, thermoelectric coefficient,
luminous intensity, corpuscular theory) have been simply
mentioned in the textbook.

-  Qut of 427 terms, only 245 terms (57.4%) appear to be
clear; though there are 161 terms (37.7%) which appear to be
somewhat (SW) clear, there are some 14 terms (3.3%) which
appear to be not at all clear; moreover, the other 7 terms
(1.6%) (as mentioned above) are just appearing in the text-
book Withodﬁiﬁﬁgtten‘somefhing‘more about them,

- In the case of Part.I (Ch.1-4), there is no Index
available at the end. -

- For Part.II, though there is an Index at the end, only
. 60,4% of the identified terms are present in it ( of course,
. there are several other terms included in the index, which
are not among the new/important terms identified by the
investigator). ‘ 7

- Ch.9 appears to be a very poor communicator among all
the-chapters with respect to the status of the terms as it
contains only 7.7% of the terms which can be considered as
ter?%f%%?iy stated definitions/meanings; moreover, this chapter
contains the maximum number of totally unclear terms (26,9%)

and the Y2385t humber of .terms (23.1%) in the Index.

T
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‘fOR OBJECTIVE NO,3(c): i,e., TO STUDY THE COMMUNICATION
STRATEGIES IN TERMS OF STATUS OF ILLUSTRATIONS; i,e,,
(1) FIGURES, (ii) TABLES & (iii) PHOTOGRAPHS:

Based on the content analysis of available figures in
the textbooks [és shown on Table No,5.11(a) & (@3) . Table
No.5,12(a) & (b) have been prepared (pp.9as5-3133) and the
interpretations have been made For the Tables in the text-

U\‘h-’BB‘}—QB?) .
books, Table No.5.13(a) & (b)b ave been prepared and inter-
pretation® have been made, In the case of photograph§ which
are only very few in number separate Tables have not been

prepared to record observations and interpretations):

FOR STD,XI TEXTBOOK :

POSITIVE ASPECTS :

- In the whole textbook, there are 392 figures for 344
pages with 120 sections; the average number of figures per
page and per section are 1,1 and 3.3 respectively,

- 369 figures out of 392 (94.1%) are found to be
relevant (p.2»22 ).

- 152 figures (38.8%) appear to be adequate (p.333 )
and 226 figures (57.6%) appear to be somewhat adequate.

- Ch. 10 contains highest number of figures (91) with the
average No. of figures per page being 1.9 and per section
being 9.1.

- Ch.3,4,6,10 & 13 contain more than one figure per page
on an average. !
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- InCh.,3,5,8,14 & 13 all the given figures are relevant,

- Ch,12 contains highest number of figures (76.9%) which
appear to be adequate and Ch,13 contairf highest number of
figures (79.6%) which appear to be somewhat (SW) adequate.

- Ch.9 contains highest number of Tables (9) followed by
Ch,11(8). .

Except Table 9.3 in Ch.9, all other tables appear to be
relevant or needed for illustration,

- Out of 34 Tables in the whole textbook 25 (73.5%) are
adequate.

- Some of the  biogravhical and other details given
about scientists (along with the photographs) are interesting.

INADEQUACIES

- Only two figures (Ch.5, p.l105 of the textbook, number-
less for Ex.5.23 {(a) & (b) are being'Indianised’ in their
outlook (with a turban and 'dhoti') in the whole textbook,

- Only two figures (p.105 of the textbook, for Ex.5.24 &
p,134 - Fig.7.2) appear to be somewhat interesting in the
whole textbook,

- There are several figures which are not properly
labelled; some of them lack certain details; some are too
small in size; and some are not properly spaced; all these
details can be easily read from the detailed Table No.5,11(a).
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- All the figures are only in black and white and graphic
work is also not very attractive,

- Ch,1 does not contain any figure.

- Ch.®B contains the least average number of figures per
page,

- Ch.2,5,7,8,9, & 11 contain less than one figure per

page on an average, o
- Ch.8 contains less than one figure-ver section,
- Ch.2 among all- the chapters contains highest number of

figures (13.3%) which are irrelevant or not needed; and the
same chapter contains highest number of figures (20,0%)
which are not adequate,

- Ch,10 contains 13 figures which are not labelled (out
of 91); and Ch,2 & 11 also contain a few (5 & 3 out of 15
& 30 respectively) figures which are not labelled,

- Most of the tables are prepared neither in ascending
nor in descending order,

- Many tables have not been numbered and some of them
have been numbered without referring to the concerned
chapter (for better reference).

- In Table 2.1 (p.9 of the textbook), though 1071
10718 are mentioned at the end, 1018 (era, E) and 10
(peta, P ) are missing in the beginning,

15

C - In Table 2,2 (p.15 of the textbook), the word 'On' and
the unit N are being repeated everytime, instead of getting
appeared on the top/heading row.



- There are only 34 photographs in the whole textbook
containing 344 pages and 120 sections,

- Almost all the photographs of scientists are of very
poor print,

FOR STD,XII TEXTBOOK :

POSITIVE ASPECTS :

- In the whole textbook, there are 564 figures for 486
pages with 130 sections; the average number of figures per
page and per section are 1.2 and 4,3 respectively,.

- 553 figures out of 564 (98.0%) are found to be relevant.

- 225 figures (39.9%) apoear to be adequate and 330
figures(58,5%) appear to be somewhat adequate,

- Ch. 14 contains highest number of figures (126) with the
average number of figures per page being 2.6 and per section
being 9.0,

- Out of 15 chapters 10 chapters contain more than one
figure per page on an average,

- Most of the chapters contain more than two figures per
section on an average.

- InCh.1,2,4,8,10,12,13,14 & 15, all the given figures
are relevant, )

- Ch. 13 contains highest number of Tables ( 6 )
followed by Ch, 112132 ( 3 each. ).
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- All the Tables (except Table 2, in p.359) appear to be
relevant or needed for illustration,

- Out of 24 Tables, 7 (23 %) appear to be adequate.

- Some of the biographical and other details given about
scientists (along with their photographs) are interesting.

INADEQUACIES :

- There are 330 figures (58.5%) which are not fully
adequate due to several specific reasons such as, inadequate
size, incomplete, wrongly numbered/not numbered, not labe-
lled/not properly labelled, not properly spaced, not clear,
not included in the title, etc.

- All the figures are only in black and white and not
very attractive,

- Ch,15 contains the least average number of figures per
page. ’

- Ch.4,6,12,13 & 15 contain less than one figure per page
on an average,

- Ch.6 contains 9 figures which are not labelled (out of
26) .
- Sxiteen Tables out of 24 are somewhat inadequate based

on the remarks (Table No.5.13(b), pp.33(-33%) such as
improper tabular form, incomplete, no descending or ascending
order, units missing, etc.
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- There are only 30 photographs in the whole textbook
containing 564 pages and 130 sections.

- Almost all the photographs of scientists are on very
poor print,

5,4: FOR OBJECTIVE No,4 i.e.,TO MAKE A DETAILED STUDY OF
LANGUAGE ASPECTS IN THE TEXTBOOKS i,e, (a) LANGUAGE
SPECIALITIES, (b) VCCABULARY  (c) MAJOR ERRORS

As discussed in Ch,I1 and Ch.1V, language aspects have
been analysed by keeping in mind the following
(a) Language specialities - analogies,phrases, idioms and
exclamatory statements, (b) Vocabulary - high sounding/
interesting words and difficult words and (c) Major Errors,
Chapter-wise detalled information have been shown on Table
No.5.14 & 5,15 for (a) & (cfr§g§35g¥§§ély; from the prepared
Tables and from the text directly, the following major

findings have been arrived at :

FOR STD.XI TEXIBOOK :

POSITIVE ASPECTS :

- Ch.3,7,8 & 10 contain atleast one analogy in each,

- There are totally 133 exclamatory statements in 344
pages of the textbook; which avpear to contribute to the
communicative aspect,

- Ch.8 & 10 contain a few high sounding/interesting/exci-
ting vocabularies such as contemplative mood, temporal
behaviour of the universe, spectacular and mysterious
behaviour of elastomers, hydrostatic paradox, etc, Except
very few, almost all the vocabularies used in the textbook
appear to be not so difficult at Snr. Sec. level,
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- Ch.3,4,6,7,8,9,12 & 13 do not show any sign of having
errors within the language aspects.

INADEQUACIES :

- ch.1,2,4,5,6,9,11,12 & 13 do not contain any analogy.

- Totally there are 7 cases of errors in language aspects
in the whole textbook.

FOR STD, XII TEXTBOOK :

POSITIVE ASPECTS :

- Ch.1,2,3,5,8 & 12 contain atleast one analogy in each,

- There are totally 144 exclamatory statements in 486
pages of the textbook, which appear to contribute to the
communicative aspect,.

- Ch,12 contains several high sounding/interesting/excit-
ing vocabularies such as credence, perfect child of physics,
admirable decorum, etiquette, privacy of the atom, well-
behaved system, apology for perversity, fidelity, surrealist,
etc.; of course, some of these terms may appear strange to
readers who may not be having high stock of vocabularies in
English language.

- The vocabularies used in the textbook seem to be not
so difficult at Snr., Sec., level,.

- Ch.3,4,5,6,7,8,9,12,13,14, Epilogue and Appendices do
not seem to contain any error as far as language aspects
are concerned.
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II. INADEQUACIES

- Ch.4,7,9,10,11,13,14 & 15 do not contain any analogy.

- Totally there are 7 cases of errors in language aspects
in the whole textbook,

5.5 FOR OBJECTIVE NO,5 : i,e, TO STUDY THE FOLLOWING
PHYSICAL ASPECTS OF THE TEXTBOOKS: TYPE SIZE, TYPE FACE,
SIZE OF THE TEXTBOOKS, BPRINT AREA, INTERLINE SPACING,
MARGINS , PAPER, COVER, INK & COLOUR USED, STRENGTHENING
THE TEXTUAL MESSAGE, ATTRACTION, BULK AND STYLE OF BINDING:

As discussed in Ch.IT,(pp?4-80), even the physical
aspects of textbooks play a special role in their academic
usability; hence they cannot be ignored by textbook agencies,
As pointed out in Ch,1V (ppqsgdssﬁ on Methodology, the
following data have been collected for this objective mainly
with the help of an expert in printing technology; i.e.,
the Manager of the M.S.University Press at Baroda, and also
by keeping in mind the standards specified by NCERT :

I. POSITIVE ASPECTS:

- In printing, standard type sizes have been used for the
textbooks for both the classes; i.e,, for chapter number:
lower capital 18 Pt, bold (1"=72 Point=6 empicas or 6 ems;

1 ems = 12 Pt; 'pica’ is printer*s unit for the size of type);
for chapter headings: 24 Pt bold; for section headings:

12 Pt bold; for sub-section headings: 10 Pt bold; and for
actual text : 10 Pt light.

- The size of all the four textbooks is approximately that
of double crown 8VO, which is suitable, The size of the
textbooks for Std.XI (PART.I & II) and for Std,XII (PART.I)
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is 7.0" x 9,2"; this seems slightly less because of improper
binding and trimming, In the case of PART II for Std.XII,
the size ic slightly larger, i.e.,,7.0" x 9,37,

- The print area in all the four textbooks is approxima-
tely 34 ems x 46 ems, which is suitable.

- Interline spacing in all the textbooks is 2 Pt. which
is sufficient for Snr. Sec, level,

- Only in the case of PABT,II of Std.XII textbook, the
margins are within the acceptable standards, the top margin
being about 6 ems and the bottom one being about 7 ems,

- Based on the number of pages, the bulks of the textbooks
for Std.XI (PART,I: 14+194 pages; PART.II: 4+176 pages) and
Std.XII (only PART I*: 16+136 pages) seem to be quite conveni-
ent for Snr, Sec, level students to handle,

-  The prices of the textbooks ($td.XI- PART. I:Rs,10.00;
PART,II: Rs,11,50;Std.XII~-PART I: Rs,10.00, PART II:Rs,17.00)
seem to be quite fair compared to the size of the textbooks.

II, INADEQUACIES :

- In all the four textbooks, soclved examples, starred
portions footnotes and end-of-chapter exercises are all
printed with 8 Pt.type size and Roman type face; though this
size is in order, the content is very tiresome to the evyes
of (even adult) readers due to poor reproduction and unsui-
table type face; technically, instead of Roman type face,

“ THalvitica!
iistbegter for exercises, additional notes, etc,
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-  In the case of textbooks for $td.XI, PART I & II and
Std.XII, PART I, the average top margin is less than expected
6 ems and the bottom cne is less than the expected 7 ems;
moreover the margin sizes are varying much from page to page,
due to poor binding.

- Gutter maigin in all the textbooks ,is about 4 ems which
is somewhat low compared to the standard of 5 ems and it is

not uniform for all the pages. The fore-edge margin also

is not upto the standard (of 6 ems) as it is only about 3-4

ems in all the textbooks and again varying in the case of a

few pages. '

- The paper used for the actual text is machine finish/ -
newsprint type, whereas the expected standard is S.C.
(Super Calender). ‘

- The paper used for the actual text is in 60 GSM sub-
stance . (Grams per Square Metre ) and the standard is
supposed to be in 70 GSM substance; moreover, the bad
quality of -the paper with its bbor opaqueness disturbs
readers' concentration on content; and also, the papers do
not seem to be very strong, as it can be easily torn.

- The paper used for the cover pages is in 200.GSM sub-
stanée, whereas the standard expected is about 250 GSM,
especially for thicker books; so in the case of the texthook
for Std,XII, PART II, which contains 44368 pages, the cover
page is too thin; hence it is not at all durable,

- The colour of tﬁp paper used 1is not sufficiently white;
of course the colour is slightly better in the case of the
textbook for Std.XII, PART.I, whereas in other textbooks it
is below the standard and doesn't seem to be pleasant to
reagders' eve,
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- The density and the quality of ink used for printing is
not upto the standard; the printing is not good and not even
uniform,

- The printing of photographs especially of most of the

. agzentiﬁﬁs is verf poor; those photographs appear as if the
\Xero cogies have been pasted to the textbooks, due to
their poor reproduction. The printing of other diagrams too
is not good; ‘throughout all the textbooks, there is not even
a single diagram or plates (for spectroscopy {  ~ ) with

colours,

- Nof all the new technically important terms and the

terms from other languages are printed in italics; and at

times, certain terms have been pﬁfpte%.in italics unnecess-
LN Fon, o

arily. There are several printin ,errors in the textbooks,
as shown on Table No.5.16 (p}j-353-358).

- No underlinings, boxes and or colours, are used through-
" out both the textbooks, for strengthening the textual
ﬁéssage or to produce isolation effects for better reten-
tion (as discussed in Ch.II Pp38-—%0), é§§§}in the case of
important formulae, theories, laws, etc.#
- The cover pages of all the textbooks do not exhibit
attractive features (as already discussed under Objective
No.l pp.194,i%?) ; moreover, they should have been laminated,
atleast with very thin layer of plastic cover to protect
them as well as to make them attractive.

- The textbook for 3td,XII, PART.II with 4+368 pages is
too bulky (the ideal is to have about 200 pages) especially
because of low quality binding.
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- The style of binding in all the textbooks is with side
stitching which takes too much of ghtter margin; technically,
all the textbooks are supposed to be section-sewn with thread,
cover creased and end-paper pasted with full cloth on the
spine and flush, - ‘ - o

- The distribution of the téxtﬁooks seem to be very much
disappointing almost throughout the country (based on Book-
sellers', students' and ‘teachers' reports).

5;6 FOR OBJECTIVE NO.6 i.e,'PD MAKE A DETAILED STUDY
OF END-OF-CHAPTER EXERGISES :

As discussed in Ch.IV on Methodology, all the 426 exer-
cises in Std.XI and 432 in Std.XII textbooks were carefully
solved or their expected answers were determined as the case
may be, and they were classified systematically based on
their structure (Table No.5.17, p.%6e ) and nature
(Table No.5.18 Jp. 361 ); the following interpretations
were made mainly based on the scanning of vertical and
horizontal components of the prepared tables and a few other

important considerations. specifically to particular chapters:

POSITIVE ASPECTS :

GENERAL FOR BOTH THE TEXTBOOKS

bf;f Answers given to the numerical problems at the end of

the textbooks agree with- the answers obtained by the invest-
igator in the case of most of the problems, except of course
some discrepancieé in decimal blaces in the case of a few

problems,

“

%:f” Out of 426 problems, 47 (11%)-in STD.XI and out of 432
problems 106 (25%) in STD.XII are starred problems specially
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meant for above-average students; i.e.,in the case of STD.XII
textbook, number of starred problems are almost doubled.

{%;} There are maximum numbers of mathematical problems

(64% 8 73% resnectively in STD.XI & 3D, XII) in both the
textbooks.

{if> Among the essay type questions, most of the questions
are short answer type (86% & 84% in STD.XI & STD,XII
respectively) in both the textbooks

{};f Exercises relatedt to the objectives under application

and other higher objectives (pp.80 -9t ) have been found to

be very high in the case of both the textbooks (684 & 73%
in STD.XI & STD.XII, respectively).

f:;f Exercises related to the objectives under comprehension
or understanding have. been found to be about 31% and 26%
respectively in SID.XI and STD,.XII textbooks,

POSITIVE'ASPECIS SPECIFICALLY FOR STDXI TEXTBOOK :

;51 Ch.3,4 & 5 contain several 1nteresting problems related
to dafly life situations and sports & games; in addition,
Ch.4 contains problems related to military science and Ch.5

_ related to Indian rural and urban life.

R
1

e Ch,11 contains some exercises related to Engg/Technology/
Industries and Healthﬂ%ediéal Education.

POSITIVE ASPEC’IS SPECIPICALLV FOR STD,.XII TEXTIBOOK :

:ii?‘ Ch,2 contains exercises related to advanced 1ﬁformat
_ on quarks and to electrical/technical aspects.

-



— Ch.3 contains some exercises (i) which are helpful in
development of process skills and practical physics and
(ii) on medical physics.,

— Ch.4 contains some exercises related to electrical

engineering.

— -Ch.,13 contains an exercise related to history, i.e
Archaeology of Indus Valley Civilization,

‘3

— , Ch.15 contains exercises giving very much exciting
information.

INADEQUACIES :

GENERAL FOR BOTH THE TEXTBOOKS :

= In STD.XI textbook end-of-chapter exercises,the foll-
owing discrepancies (Table No.5,19) were observed in the
answers given in the textbook and the answers obtained by
the investigator :

TABLE NO.5, 19

DISCREPENCIES IN THE ANSWERS FOR END.OF.CHAPTER

EXERCISES
Sr, Ch,., Exercise Textbook Answer obtained
No. No, No. Answer by the
Investigator
1. 2 20 0.7x10"3%Kg w3 0.6x1073 Kg m~3
11

2. 8 15 3x10 J 5.9 x 10 J

T =4 7 T 7 T
3. 11 3 A7 N B

4, 11 32 15.9 7 16.9 J
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In the case of STD.XII textbook exercises, the above type of
discrepancies were not observed, Several other discrepanci-
es were only in terms of slight difference in decimal places
which can be ignored; because,after all, these differences
can be due to the considered value of physical constants or
the way in which the problems were solved (by using calcu-
lators of different digits or using logarithm table ).

- Activity-priented exercises are the lowest in number
(2% & 1% in STD,XI & STD.XII textbooks, respectively).

- Compared to essay type questions (26% and 21% in STD.XI
& STD.XII texthooks respectively), numbers of objective

type questions (8% and 4% in STD.XI & STD.XII textbooks
respectively) are too low; but,gnthi%;these low numbered
objective type questions empha51§[to be on multiple choice
in both the textbooks (by considering all the sub-questions
of Ch,14 in ST,XII i,e, Exercise No,14,23};incidently this
chapter contains maximum number of objective type sub-questions,

- Some 4 chapters in STD,XI textbook and 11 chapters in
STD.XII textbook, do not contain any objective tyve question
at the end-of-chapters.

- Only about 2 of the exercises in STD,XI textbook and
less than a percent in STD.XII belong to the object¢vesunder
knowledge sub-domain,

-~ . Among non-starred (general) exercises, 27% of the exer-
cises in STD.XI textbook and only 7% in STD,XII textbook
seem to be challenging/interesting; in the case of starred
exercises the percentages are 40% and 8% respectively,
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Only 12% and 6% of the exercises respectively in STD.XI
and STD.XII textbooksseem to be helpful in the development
of process skills of science ( pp.5%-62).

About 20% and 37% of the exercises respectively in
ST.XI and STD.XII textbooks, seem to be beyond the level of/
very difficult for average students; among starred exercises
also about 20% of them in both the textbooks seem to be dif-
fficult even for above-average students.

About Q% of the exercises in both the textbooks appear
to be very easy hence there may not be much meaning in
including them in the Snr, Sec, level physics textbook; of
course this percentage is negligible compared to other aspects.

Some 6% of the exercises in STD,XI textbook and some
4% in the STD.XII textbook, appear to be, not directly
related to the content of the concerned chapter or previous
chapter; hence such problems might frustrate student-readers.

INADEQUACIES SPECIFICALLY IN STD.XI TEXTBOOK:

Some of the exercises in Ch.,l Introduction, could have
been given at the end of the last chapter or at the end of
the relevant chapters in STD.XII, textbook.

) In Ch.2, students are likely to get frightened while
going through some of the exercises/problems, as they do
not have much theoretical background.

Ch.6 contains several, even non-starred problems from
nuclear physics; but this is not the right place for them;
they could be relevant in chapters of STD.XII textbook; and
it is better to denote the following exercises as starred
ones: 6,31, 6,32, 6,34 . 38,
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As Ch.,7 is not well-written, even easier problems may
appear to be difficult for student-readers,

.« Some of the exercises in Ch.9 & 10 would be better
appreciated by students only.at STD.XII level( i.e.,after
Ch,13., in $td.XII textbook).

In Ch,11, there should have been more numericagl problems
related to the application of laws of thermodynamics,

In Ch.12 and 13, most of the problems are dull and
uninteresting.

INADEQUACIES SPECIFICALLY IN STD,.XII TEXTBOOK:

In Ch,11, there are too many problems, though the textual
matter in the chapter does not contain much information,

In Ch.,12, it appears that some 6f the starred problems
are simply taken from higher claases,

5.7: FOR OBJECTIVE NO,7: i.e., TO STUDY OPINIONS OF STUDENTS,
TEACHERS AND SOME EXPERTS REGARDING THE SUITABILITY OF THE
PHYSICS TEXTBOOKS.

5.7.1: OPINIONS OF STUDENTS AND TEACHERS :

Concerned students and teachers are important in this
study as they form the main clientele of the textbooks, in
their learning and teaching process respectively. At times
one may doubt the usability of responses from students due
to either lack of maturity or language problem on their
part; but in this study the concerned-students are from Snr,
Sec, level, that too who have been learning science/physics
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and mathematics through English medium throughout; so, these
students were expected to give reasonably good responses
especially when the chosen respondents to the questionnaires
were all among bright and average students,

Regarding the sample for this objective, as mentioned
in the previous chapter (Ch.IV, p.it¢5 ) all the 108 3nr,
Sec. Schools using CBSE syllabus in the western region of
India were chosen; in these schools physics teachers for
SO, XI & STD.XII (normally only gﬁ%Z%ﬁ;chefSin most of the
schools) and physics students {-one bright and one average
~from STD.XI as well as STD,XII- normally only one section
in each Std.) were requested to respond to the concerned
questionnaires (Appendices C & D), Out of 108 Snr, Sec,
Schools, only 60 schools resvonded inspite of two additional
reminders and personnal visits/telephone calls in some
cases wherever possible; out of these, only responses from
41-schools were useful (other schools who responded wrote
that they could not get the questionnaires filled up due
to one reason or the other- such as schools do not have any
PG teacher for physics - do not offer physics/science at
STD.XI, etc, ). Out of 41 schools whose responses were
useful 14 are from Maharastra, ¢ from Gujarat and 18
from ‘Rajasthany and-among these schools, 30 are under
KVS/Public Sectors and the rest are ~ run by certain private
) organisations, Totally 81 students from Std.XI ,zéstuc;ents
from Std.XII and 4! teachers responded to the concerned
guestionnaires,

As discussed in the previous chapter, the methodology
for analysis for students' responses as well as for teachers'
responses were the same: i,e., after determining the frequ-
encies for YES (Y.favourable), NO (N.unfavourable) and
UNDECIDED (U-uncertain), average rating scores were calcula-
ted for each item, by rating the responses 1, -1 and O resp-
ectively; and the interpretations were made based on the
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:ébllowing criteria :

(1) The values of average rating scores within the range of
" =1,00 to -0,50 were considered unfavourable for the
different aspects of the +textbooks.

(2)—'The values of average rating scores within the range of
~0.49- to + 0.49 were considered uncertain or undecided.

(3) The ﬁalues of average rating scores within the range‘of
.0.50 to 1.00 were considered favourable for the different
aspects of the textbooks.

5.7.1.1: SNR., SEC, PHYSICS STUDENTS' RESPONSES:

Questionnaire for Snr, Sec. physics students (Appendix-D)
had 21 items with sub-items in the case of a few, i.e.,with
a total of 40 responses in the form of Yes/NoAindecided
(YANA); in the case of item number 2,3,5,6,12 and 15, Y
represented unfavourable and N rebresented favourable respo-
nses; for the starred items,‘3,5,6,13,15,16,19 and 20, ‘the
éespondents were requested to supply additional information
on enclosed sheets of papers,

- Categories of items have not been shown intentionally
on student's questionnaire as they may not make much meaning
to the students and-unnecessarily might confuse them; how-
ever, while analyzing and interpreting, the seven categories
‘were made, keeping in mind the objectives as in the case of
teacher:? questionnairei%,(Appendix. C.)e

Data presented in Table No.5.20 (pp.3¢qa—3%i) have been
interpreted categorywise and aspectwise in the following
sub~sections:

I. REGARDING THE CONTENT OF THE TEXTBOOKS (ITEM NO,1-8):

Average rating scores for the items 1-3, 6,8(a), 8(c)
and 8(d) for both the classes clearly show that the students
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were uncertain about their opinions about the connected issues
such as their liking for the books, the relation between
their difficulties in understtanding the text and the needed
prerequisites, errors in the textbooks, and the use of pre-
and post-textbook pages except that of index., The high
scores of above 0.80 favour the opinions of the students from
both the classes, that they had found relation between
physics and other branches of science while studying their
physics textbooks; whereas the negative high scores of both
the classes for item No.5 clearly show that the students
found certain topics in the textbooks which were very
difficult for the majority of the students, The students of
STD.XII agreed that they found many accounts and other
‘details about physicists in their textbooks whereas their
juniors were uncertain; but in the case of opinion about the
use of index in the textbooks, as reflected in item No.8(a),
juniors found it useful whereas the seniors were unable to

show sufficient commonality of agreement,

II. REGARDING THE REFLECTION ON NATURE AND STRUCTURE OF
PHYSICS /SCIENCE: (ITEM NO,9): -

In this case only item No.9, partially reflects on the
development of the processes of scientific inquiry, which
are supposed to be taking place in a scientist's career;
though both the groups have favoured- item No.4, which is
very much related to item No.9, here both the groups have
shown their uncertainly of opinions.

III. REGARDING THE COMMUNICATION STRATEGIES (ITEM No, 10-13):

Average rating scores for item No,l0 for both the
classes show that students liked the questions in the text-
books; and the scores for item No.l2 for both the cases show
the students' disagreement with the assumption that they
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could study physics by seriously going through the textbooks
instead of attending regular or tutorial classes. Almost
negligible average rating scores for item No.ll suggest that
the students from both the classes were altogether uncertszin
about the availability of specific and practical suggestions
for their study in the textbooks; the scores for item No. 13
also show the uncertainty regarding their satisfaction with
quality of diagrams/pictures given in the textbooks,

IV. REGARDING THE END.OF-CHAPTER EXERCISES:(ITEM NO, 14-17):

Except the average rating scores for 16(b), for all
other items students from both the classes showed their
indecisions: hence the students were not sure about the
usefulness of worked out examples to solve the problems at
the end of chapters, about the errors involved in the exer-
cises; about their confidence in solving atleast all rion-

- starred problems and about the gradation in the exercises;
both the groups had indicated their inability to solve all
the starred problems,

V. REGARDING LANGJAGE ASPECTS :

As such, intentionglly no item was framed in the
students' questionnaire regarding language aspects, think-
ing that the students would not be in a position to judge
these aspects properly; but indirectly these aspects were
reflected in other items i.e§ku,3& 5 based on the overall
understanding of the textbooks,

VI. REGARDING PHYSICAL ASPECTS: (ITEM NO.18(a)-(k):

For item No.18(d), (e),(f), and (j), the average rating
scores for both the groups favoured the students' opinions,
on satisfaction with the interspace between the lines, the
quality of ink used for printing, the size of the books and
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the pricing, Regarding the size of the letters used, though
STW.XI students were satisfied,STD.XII were somewhat doubt-
ful, the score 0,49 being in the border. The average rating
scores for all other sub-items show that both the groups
were uncertain about their satisfaction with the physical
aspects of get-up (quality) of the cover pages, durability,
quality of the paper used, the bulk, the overall attracti-
veness and the distribution of the textbooks.

VII, REGARDING OVERALL SUITABILITY (ITEM No,1§,20,21 and
also ITEM No, 1 & 12):

‘ High average rating scores for both the groups for item
No.20, suggest that majority of the students have used cther
physics textbooks other than the present NCERT textbooks,
The average rating scores indicsting indecisive resvonses
for item No.19 and 20 show that the students were doubtful
about the overall superiority of the present textbooks
compared with the old textbooks both produced by NCERT and
the usefulness of the present textbooks to learn higher
physics and to pass examinations, As indicated earlier,

the average rating scores for item No,l for both the classes,
show uncertainty regarding the interest students have deve-
loped to go through the present physics textbooks; the
response to item No,12 also §®®¥5against the overall dependa-
bility of these textbooks,

On the whole, Table No0.5.20 shows some 26 cases of
indecisive scores for both the groups indicating that the
sampled students as a group, perceived- -very less number of
of aspects connected with the in-depth as well as overall
~sultability of their present textbooks; perhaps this may be
due to the type of response indicated in the case of item
No.1l2 and 20 which clearly showed that these textbooks under
study'could not take the position of totally dependeable
ald for learning, to the students.
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SUMMARY OF ADDITIONAL RESPONSES MADE BY THE STUDENTS:

As pointed out in the previous chapters, within the
restricted response type (Y/N/U) questionnaire, students were
requested to give additional responses especially in connec-
tion with the following starred items: 3,5,6,13,15,16,19 and
20.

Some 53 students (65%) from STD.XI and 67 students (70%)
from SID.XII had kindly given a few general additional
comments, but not all of them were systematic in giving
their comments itemwise, After a very careful analyses of
the descriptive responses based on relevant but majority
views, the investigator found that the following were worth
reporting @

I. REGARDING THE CONTENT OF THE TEXTBOOKS:
(1) FOR ITEM No,3 :

- Though meanings are given for most of the terms, their
clearcut and short definitions are missing in some cases,.

- Definition of terms should be stated in the beginning
followed by their explanation; giving lengthy explanation
before giving the exact definitions confuse the students,

(ii) FOR ITEM No.5: IN STD.XI TEXTBOOKS: i,e,,DIFFICULT
TOPICS

Motion in two and three dimensiors,Potential energy,
Rocket propulsion, Torque, Collisions, Precision of spinning
top, Circular motion with variable speed, Banking of roads,
Work done by a variable force, Resolution of friction into
their components, Centre of mass, Rigid bodies, Rotational
Motion, Centrifugal force, Oscillations, Relative velocity,
Viscosity, 1St law of thermodynamicsaECalculus (given as
supplement) .
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FOR STD.XII : DIFFICULT TOPICS :

Electrostatics, Dielectrics, Electrostatic potential,
Magnetic effect of current, Kircd?ff's law, Use of Complex
number in A.C., ICR circuit, Modulation, Demodulation, Wave
optics, Interference and Diffraction of waves, Doppler
effect, Illuminance and Luminous flux, Transisto?fi?alculus
- given in Appendix.

FOR ITEM NO.6 ; NIL
GENERAL :
- Elements of calculus could have been taught in $td.X or

atleast in Std.XI mathematics instead of starting it in
SID.XII mathematics course; calculus taught in $td.XI
phys%%g.course is not at all enough for the students, and
it is,difficult to understand.

- As physics topics were not there in $td.X it becomes
very difficult for students to study high level physics at
Std.Xijinstead, elementary ideas of Std.XI physics syllabus
should be included in Std.X itself, so that the students get
prepared.

- Derivations should contain all the needed mathematical
steps.
- Derivations are frustrating to the students~ this is

where the students cannot depend on NCERT textbooks; they
. have to read other books for their better explanations and
higher knowledge.

- There is no co-ordination between mathematics and
physics courses - this creats a lot of problems for students,.
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- As many students do not understand mathematical portion
in the textbooks, the only alternative is to memorize them
without understanding.

- Many of the Greek and Latin symbols look very strange
to the students as they were not used in previous classes,

- The textbooks should be rewritten so that the students
understand the topics easily,

- The textbooks contain so many topics but they have not
been discussed in detail.

- In some of the chapters, explanation is not straight
forward - it is like beating round the bush,

- More details should be given about the life of scient-
ists, as in the case of NCERT Chemistry textbooks.

- Latest information, inventions, discoveries, techniques,
etc, ,connected directly or indirectly with the content of

the course should be provided at the end of textbooks in the
form of supplementary sheets and these should be changed
every year,

end
- Summary of chapters should be given at the/fof each

chapter.

- Most of the books recommended for further reference in
bibliography are not available in school library and even
in book-stallsia few of them which are available are very
costly,

- The *Index' should be enlarged to contain all the terms.



378

II. REGARDING THE REFLECTION ON NATURE AND STRUC TURE
OF PHYSICS /SCIENCE:

Some students felt that they woudn't like to become
physicists at all,

III. REGARDING THE COMMUNICATION STRATEGIES:
(i) FOR ITEM NO,13

- Some questions are diagrammatically explained; these
are very helpful in solving the problems,

- Some of the diagrams and pictures of scientists are very
helpful in understanding physics and getting general knowledge.

- Many diagrams are too small in size and very difficult

to understand; students have to refer other books to take
help from similar diagrams.

- Some of the diagrams require preper labelling and they
should be followed by good discussions,

- There are certain, very much needed diagrams which are

missing in NCERT textbooks but available in other reference
books,

- It is boring and dull to go through these textbooks
which do not contain coloured pictures and photographs, but
only black and white throughout.

- These textbooks do not help students to develop curiocsity
as the questions and theory discussions are not based on
common day-to-day life experiences and observations at their
age level,
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- The diagram for Millikan®s oil-drop experiment in
Ch.12, is not clear,

- There should be many more photographs instead of only
schematic diagrams to enable the students to understand
better.

TV, REGARDING THE END_OF_CHAPTER EXERCISES :
(i) FOR ITEM No,15 :

- The most interesting part of end-of-chapter exercises
is that on giving scientific reasons for certain happenings.

- Some of the starred questions are extremely difficult
but the non-~starred ones are very interesting and challenging,

- Most of the worked out examples are very simple whereas
the problemsgiven at the end-of-chapters are very difficult,

- Number of solved problems should be increased.

- Students do not get much help from the text of the
chapter in solving problems at the end-of-chapters; hence
they have to refer other textbooks to solve the problems;
as such, many times, theory portions are not related to the
problems given.

- Among the starred questions, past questions asked in
popular entrance examinations such as IIT, JEEjetc, should
be included, to attract the attention of the students.

- Some of the solved problems are difficult to under-
stand as the textbooks have used short-cut methods.



380

- Answers should be given to all exercises, to enable the
students to check thelr answers,

- Some of the starred problems are difficult to solve
because the connected concepts are not clearly explained in
the textbooks,

- There shquld be problems related to engineering courses.
- There should be more problems related to graphical
analyses,

- Hints given to solve certain problems are not easily

understandable,

(ii) FOR ITEM NO. 16 : | NIL

V. REGARDING LANGUAGE ASPECTS : »
(Indirectly connected with item No.3 & 5):

- Language should be easy to understand in the textbooks.

- As the language used in the books is a bit tough, students
have to read twice or thrice before they can understand.

- In order to make the discussion
have used very complicated language.

) brief, the textbooks

- There are certain new words in these textbooks which
require reference to the dictionary every now and then,
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VI, REGARDING PHYSICAL ASPECTS:

- The cover of the textbook should be Jlaminated and
strong as the students have to use it everyday.

- The quality of the paper should be improved.

- The size of the letters should be large; otherwise it
is very difficult to read especially for those who have eye
defects.

~ °*In some pages printing is very dark and in some very
light.

- The quality of printing of photographs of scientists,
is very poor,

- There should be coloured photographs and picture in the
textbooks.

- Poor printing and small size of letters make the
students to get tired and bored while reading and make them
close the books,

- Bright coloured interesting pictures or photographs
should be used to make the book very attractive for young
students.,

- The quality of the paper used is not good; they should
use milky white papers.

- Textbooks provide no excitement as the colour of the
papers used is very dull,
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VII, REGARDING OVERALL SUITABILITY OF THE TEXTBOOKS :
(1) FOR ITEM No.19

- lost of the students have not seen the previous textbooks.

- Some of theose who have used the previous textbooks felt
that they were far better in terms of detailed discussion
and the language used.

- Based on the opinions of their seniors, some students
have felt that the previous textbooks carried a heavier and
tougher load of syllabus,

(ii) FOR ITEM Ngo, 20,

*LIST OF OTHER PHYSICS TEXTBOOKS USED: (By ALMOST ALL
"THE STUDENTS, WHOEVER RESPONDED) NOTE: ALL THE PARTI:;
CULARS OF THE BOOKS USED, HAVE NOT BEEN SUPPLIED BY

THE STUDENTS }

1. Kohil,B.J., Mittal R.S. & Singhal, "Physics®, Arya
Book Depot.

2., Mahendrove, K.K. et al "Basic Concepts of Physics™®
{( Refresher Course) .-

3, Gupta, S.K., "ABC of physics" ( Refresher Course ).
4, Bajaj, N.K., "Physics" (Refresher Course),

5, Halliady, D. & Resnick, R., "Physics Part-I and II",

3™d Ed., New York: John Wiley (1982).

6, Bajpai & Bajpal "Refresher Course in Physics", New Delhi:
Dhanpat Rai,

7. Narinder Kumar, "Comprehensive Physics®,
8. Sehgal, N.K., Sehgal, D.I,, & Chopra, K.L., "Senior
School Physics™®

*EROM 1.14; RANKS BASED ON POPULARITY JUSE_BY NUMBER OF
STUDENTS, .




10,

11,

12,
13.
14,
15,
16,
17.
18,
19.
20.
21.

22.
23.
24,

B
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Subramaniyan, N., and Brij Lal, "Fundamentals of physics*,

Young, H.D., Zeemansky, M.W. and %ears, F.W., "University
Physics®, 6th Ed. New York: Narosa Publishing House, 1982,

Nelkon, M. and Parker, P., "Advanced Level physics™®
London: Heineman Educational Books.

Irodon, I.E., "Problems in General Physics™,

Brilliant Tutorials Materials,

Agarwal, V.K., "Numerical Physics " Pitamber Publication,
Dhar, B.L., "Numerical Physics™",

Kikon, I.K., & Kikon, A.K. "Senior Physics™,

Bahl & Bahl, "Physics Refresher®,

Convent Digest.

Frank brothers, "Secondary School Physics®,

Bantra & Khanna, "Physics for Class XI",

m
PSSC Physics Course: D.C. Heab;h & Co,(1965), Indian
Edition, New Delhi; NCERT (1967).

Banerjee, "Certificate Physics - I1.C.S.E.",
Sinhal, O'PC, “TextbOOk fOI‘ PhYSiCS - IQCOS.E. ".

Gupta, R.S., Chopra,P.C., Saini, B.R. & Kavathekar, A.G.,
"Physics™®,

Feynman, B.P., "Lectures on Physics®, New York:
Addison & Wesley Pub, Co, (1965),.
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(1ii) GENERAL :

- NCERT physics textbooks are quite helpful for knowledge
but not for getting help to pass competitive examinations
after STD XII,

- The textbooks are good but only for very bright students,

- Though one may like to go through the physics textbook
he may have to skip over several topics.

- Though the additional information given in the textbooks
are useful sometimes, they are not useful in getting good
marks in examination,

- Some of the Refresher courses in Physics are better
than the NCERT textbooks,

- Students can't just think of depending on NCERT physics
textbooks to pass final examination and other competitive
examinations; in addition to attending the regular and
tutorial classes, they have to take help from refresher
course books, to pass these examinations,

- These textbooks provide no excitement,

- NCERT must revise the present edition of physics text-
books.

- Students must be encouraged to write open letters to the

authorities regarding their problems in making use of the
present NCERT textbooks.
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- In other textbooks solutiors to the problems and deriva-
tions are given in a way which is easy to understand and with
reasons for each step, whereas in NCERT textbooks, this
systematic approach is missing.

- Teachers'! guidance and help from other textbooks are
highly needed in understanding the content from NCERT text-
books.,

- Biology and chemistry textbooks published by NCERT are
better than their physics textbooks.

- As many students like physics book by N.K. Bajaj instead
of NCERT textbook, a comparative critical analysis must be
made of these two books,

- Students cannot afford to buy several refresher books
for one single subject aﬁd it wastes.time to refer several
books; so, NCERT should make an attempt to rewrite their
physics textbooks to make them useful in all respects, so
that students can depend on them fully,

- The textbooks make the students to depend more on
teachers for help instead of developing self-study habits or
force to use other reference books,

- It is good to raise the standard; but the physics text-
books have gone beyond limit,

- The present textbooks have disappointed and discouraged
the students even those who have a lot of interest in physics,

- NCERT physics textbooks. have failed- to attract physics
students due to several reagsons such as,difficult language,
lack 6f explanation, derivations without giving all the steps,



use of mathematical concepts and formulae which are not
taught to students at the appropriate time, ete,

- Some students never touch their NCERT physics textbooks;
they have to depend on tutorials and other reference materials,

- NCERT textbooks are written with several brief state-
ments, as if they have used certain 'Secret Codes! to
decade the languagej;and then to understand the content, it
takes a lot of time and energy.

- The textbooks should be rewritten in such a way that the
concepts studied earlier can be used in understanding the
following/ present chapters; it should be based on what the
students already know.

SHNR.GE e Scuy-Puysies
5.7.1.2 ¢+ TEACHERS' RESPONSES

Analysis of the general information on background of
the teachers based on the responded questionnaires, revealed
the following important details :

- Thirtyseven percent of the tesachers possess M.Sc,,B.Ed,
qualifications which are the minimum for post graduate
teachers in Snr, Sec., schools,

- Another 37% of the teachers possess higher additional
qualifications such as M.Ed, (22%), M.Phil-Physics (3),

Ph,D-Physics (2), and Ph.D.-Edu.(1).

vercent
- Fiftysix/of the teachers possess more than 5 years of

teaching experience at Snr. Sec. level (and about 17%-more
than 20 years) and 73% of the teachers used the new experi-
mental physics textbooks for almost two years.
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In determining the average %3E‘ng sc%fgi of teachers?
responses, item numbers, I-7,8(a)/ V-2(a),and V-1(a),1(b),3
were considered negative as their 'Y' represented unfavour-
able and 'N' favourable.

From Table No.5.21 (pp.38%~331) on average rating scores
of each item in teachers' questionnaire, the following intesr-
pretations were made :

I: REGARDING THE CONTENT OF THE TEXTBOOKS:

- Only Item No.13(a), 15(a), (b),(f) and (h) appear to be
marginally favourable with a range of average rating scores
of 0.54 to 0,68; these figures show that the teachers were
somewhat satisfied with the accuracy of the content and what
is given in foreword, preface, index and bibliography.

- Item No.2, 8(b) and 13(c), are the three items for
which the average rating scores clearly represent unfavourable
opinior® of the teachers; hence it was interpreted that the
knowledge of mathematics from the previous classes was not
enoughtg%rtgz%b%g%gents to grasp ?hysics discussed in the
textbooksj/do not contain extraordinarily short topic/
chapters which lack very much needed details; and the concepts
and facts given in the textbooks are not easy to understand
for the students. ’

- The average rating scores of all other items show that
the teachers' opinions were inconclusive or uncertain;
however, the negative signs of average rating scores for
item No.1,4,6,9 and 10 ranging from -0.05 to 0.44 show that
more teachers disagreed than those agreed about the questions
asked in these items; hence, especially in the case of item
No.l, it would be difficult to say whether the prerequisites
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from the previous classes were taken care of in the present
textbooks ( as the average rating score was ~0.44 which is
almost nearer to -0.50, i,e,,for unfavourable opinion ).

II. REGARDING THE REFLECTION ON NATURE AND STRUCTURE OF
PHYSICS /SCIENCE :

- Responses to item No.l, clearly show agreement regarding
the reflection of philosophy of physics/science in the text-
books,

- Responses to item No,2 & 3 show that the teachers were
uncertain regarding the rocle of the present textbooks in the
development of scientific attitude, scientific method and
the process skills of scientific inquiry.

III, REGARDING THE COMMUNICATION STRATEGIES :

. The average rating scores for all items except item No.,1l,
were found to be under 'undecided? but with negative direction,
showing that the teachers who disagreed about the communica-
tion strategies adopted in the textbooks, were more in number
compared to the number those who agreed. Average rating

score for item No,3 being ~0.49 (almost nearer to 0.50, i.e.,
score for unfavourable opinion), it could be interpreted

that most of the teachers (68%) felt that the textbooks could
not directly address to the students,

Iv REGARDING END.OF.CHAPTER EXERCISES

»

- Only item-No.6 was found to be favourable by teachers;
this meant that the teachers agreed that the starred problems
were really challenging for bright students,
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- Opinions for all other items reflected indecision on the
part of the teachers; negative direction especially in the
case of item No.l with -0,37 score indicates that most of
the teachers (66%) were doubtful about the usefulness of
worked out examples in solving the problems at the end of
the chapters, :

‘ Sevha
- Though item No.3 had the average ratinghof 0.44, as it
is nearer to 0,50 (from which 'favourable' opinion starts)
and as 68% of the teachers favoured this item, perhaps it
would be altogether wrong to interpret that it would be some-
what possible for the teachers to differentiate between dull,
average and bright students by making them to solve the
problems at the end-of-chapters,

V. REGARDING LANGUAGE ASPECTS :

- Item No.l(b) was the only item which indicéted the
favourable opiniongof the teachers; i,e., they didn't find
spelling mistakes in the textbooks.

- Item No,3 was the only item which indicated unfavourable
opiniongyi.e,,teachers have found cases of lack of clarity
in an attempt to achieve brevity in the textbooks.

- All other items reflected indecision on the part of the
teachers,

VI, REGARDING PHYSICAL ASPECTS :

- ItemNo.l (e) and (i) bndicated higher favourable opin-
ions from the teachers with relatively higher average scores
compared to all other items in the questionnaires and the
highest (0,80) score was for 1(i); the teachers seem to be
very much satisfied with the quality of the w ink used in
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the printing of the textbooks and the price of the textbook;
the score for item No.l(g) also indicates that the teachers
were happy with the size of the textbooks too,

- The scores of all other items show that the teachers
were not in a position to come out with their épinions about
quality of the cover pages, durability, size of the letters,
interspace between lines, quality of the paper used, the
bulk and the distribution of the textbooks,

VII, REGARDING OVERALL SUITABILITY OF THE TEXTBOOKS :

The average rating scores for all the items indicated
uncertainity of teachers' opinions with negative directions
for four items; comparatively lower absolute magnitudes of
their average rating scores may not allow to interpret any-
thing more about the teachers' opinions regarding the over-
all suitability of the textbooks indicating that the teachers
in the used sample were very much doubtful on either side or
in both the directions, '

From the above interpretations, in all the sections
from I-VII, it is somewhat clear that the teachers perceived
very less number of aspects connected with the in-depth as
well as overall suitability of the textbooks; as a group,
they were not able to judge whether the textbooks were alto-
gether suitable or not, . -though their collective responses
for certain items revealed some important information,

SUMMARY OF ADDITIONAL RESPONSES MADE BY THE TEACHERS:

~

As pointed out in the previous chapter, within the
restricted response type (Y/NAM) questionnaire, teachers
were requested to give additional responses especially in
connection with the following starred iten 1-7,8,13, IV.2,
V1,3, VIL1, VII-4,
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Some 18 teachers had kindly given a few general additi.

onal comments but not all of them could give their comments
itemwise, It is of some interest to note that most of the
teachers who had given the comments were with additional
higher gualifications such as M.Ed, and Ph,D.

After a very careful analyses of the descriptive

responses and the relevant views of the majority, the

investigator found that the following were worth reporting:

(1)

(1)
(2)
(3)

(4)

(5)
(6)

REGARDING THE CONTENT OF THE TEXTBOOKS:

FOR ITEM NO,7: i.e.,TOPICS {CHAPTERS THAT ARE VERY
DIFFICULT FOR MAJORITY OF THE STUDENTS TO GRASP :
IN STD.XI TEXTBOOKS:

Derivation in Ch,3,

Mathematical aspects in Ch.7,

Topic: Determimg tion of acceleration of centre of mass
of a cylinder rolling down on an inclined plane without
slippingtCh.7).

Topic: General Theory of Relativity has not been treated
properlytCh,8). ‘

Topic : Excess pressure in drops and bubbles Ch,10,
Mathematical aspects in Ch.13.

. IN STD,XII TEXTBOOK :

(1)

(2)

Ch,2 Introduction quite complicated; many topics in this

chapter are beyond the understanding capacity of average
students; Gauss' theorem has not been treated properly,

Ch,.8: A.C. Circuits: Phase relationship between voltacge

and current,
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(3) Ch,9: Electromagnetic waves: In this chapter, students
get confused and loose interest; calculation of the
velocity of e.m. waves and transversenature of e.m.
waves are very much confusing,

-(4) Doppler effect in Ch.10,

(1i) FOR ITEM NO.8 IN THE CUESTIONNAIRE :

(a) UNNECESSARILY DETAILED TOPICS /CHAPTERS.
(1) Chapt. No.7 in STD.XI,

(b) EXTRAORDINARILY SHORT TOPICS/CHAPTERS WHICH LACK
VERY MUCH NEEDED DETAILS:

(1) Wave nature of matter in Ch,12 STD. _XII

(2) ©( -particle scattering in Ch,13-STD.XI1

(115) FOR ITEM NO,13:

(a) Comments on Accuracy : Nil

(b) Comments on up-to-dateness: Nil

(¢) Concepts/Chapters easy to understand: Chapters:3,
4,11 in STO.XII.

(iv) GENERAL COMMENTS REGARDING THE CONTENT :

- There is no relation between the content of the STD.X
textbook and STD.XI textbook; students study physics topics
only upto STD.IX; hence the students in STD ,xI, find it
difficult to recall all that they had studied in STD.IX,
two years ago.

- Major mathematical topics such as Differentiation &
Integration, Vector Algebra, etc.,, which are needed for
STD,.XI physics are treated in STD.XII mathematics and these
topics are very briefly treated in STD.XI physics: instead,
it is better that these mathematical concepts are treated
‘partially in STD.X mathematics and fully in STD.XI mathe-
matics,
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- Mathematical steps and formulae have not been explained
properly in the textbooks; as they have been introduced dir-
ectly, students find them difficult to understand.

- There are several terms that have been introduced, but
either never have been defined or defined later somewhere
else; eqg., polarizability (p,56 STD.XII) and susceptibility
(p.59 STD.XII) have not been defined: Brewster angle (p.249,
STD.XI1, which has been introduced in connection with
Fig.1C.10, has been defined only later in p.250 while solving

Example 10,2,

- Generally, so many new concepts have been introduced

in the textbook, but without giving the needed explainations:
these concepts were studied by the teachers during their
M.Sc,, a few years ago and they find it difficult to simplify
and teach the same at Snr., Sec., level,

- Most of the chapters have not been presented systemati-
cally.
- Concepts of Quntum mechanics could be further stren-

gthened, in the textbook.

II, REGARDING THE NATURE AND STRUCTURE OF SCIENCE/
PHYSICS: NIL

III. REGARDING THE COMMUNICATION STRATEGIES:

- Diagrams should be somewhat larger in size; eg,Fig,10.20
for hydraulic brake (STD.XI, p.230) is not clear as it is
very small in size,

- In p.305 (STD.XII) different figures are needed to show
the discharge of electricity through gases at different low
pressures,
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e Photographs such as Fig.13.5 and Fig.13.6 in p.331
(STD.XII)} are of no use due to their very poor quality.

- Different colours could have been used for three dimen.-
‘sional figures, plates and optical diagrams.

IV, REGARDING END-OF-CHAPTER EXERCISES :

(i) FOR ITEM NO.2 ; Nil

© (ii) GENERAL :

- In exercises, 50% of the questions should be theoretical,

- Exercises at the end of chapters are not always based
on topics discussed in the chapters/textbooks.

- Hints and answers to the end-of-chapter exercises are
too brief.

- Number of solved problems are very few and they are
much easier than the unsolved ones,

- Some of the starred problems can't be solved by bright
~ students also, '

- Exercises do not appear to be useful for average
students, “

V. REGARDING LANGJAGE ASPECTS :

(i) FOR ITEM NO.1 (a) GRAMMATICAL: Nil
"(b) SPELLING ERRORS: Nil

(ii) GENERAL: STD.XI Part,I should be rewritten in more
clear and simple English,
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VI. REGARDING PHYSICAL ASPECTS :°
FOR ITEM NO,1(a) & (b) : Nil

1{c): Zize of the letters especially in exercises is very
small,
1(d) - (3)s NIL -

“VII. OVERALL:

(1) FOR ITEM NO.4: Previous (NCERT) textbooks are better
than the present experimental editioens (1988).

(11) GENERAL :

- The textbooks are not written based on the principles
of simple to complex. )

- The authors of the textbooks assumed that the readers
are equally knowledgeable like them while writing the text-
books. ' )

A

- The textbooks should be written, mainly based on CBSE
syllabus,

- Generally teachers and students do not make use of
NCERT physics textbooks as they have found some of the
private authors' textbooks more useful, interesting, syste-
matic and written using simple language.

- These textbooks seem to be based on very broad syllabus;
students cannot depend on these books for getting very good
marks in examinations,

- As the present educational system is examination
oriented, textbooks also should be written to help the
students to shine well in examinations; but the present
textbooks do not serve this purpose; hence students do not
like these textbooks.
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~-CBSE board should not allow any student to take physics
without mathematics course,

. These textbooks need complete revision,

- Textbooks are mainly for students, hence they are the
best judges; so while revising the textbooks much importance
should be given to the students' opinions.

5,7.2 ¢+ OPINIONS OF EXPERTS :

~ : \
As mentioned in Ch.IV on Methodology, five experts in

the field 6f physics were requested to respond to the
constructed opinionnaire (Appendix E); three of them are
senior members of the Dept. of Physics of the M.S.University,
Baroda teaching at undergraduate as well as postgraduate
level; one of them is a retired member of the above Dept. of
Physics; and the last one who did docteral research in
Physics Education; is a senior physics teacher and has been
working as Vice Principal for several years in a Snr. %ec,
School at Baroda, where the present NCERT physics textbooks
are used. Though the experts from the University have been
teaching at higher level, they all have had the opportunity
to make use of the present Snr, Sec. physics textbooks
produced by NCERT in certain occasions; moreover they have
gone through the textbook thoroughly for about six months
before responding to the opiniennaire and a few semi.struc-
tured interviewSby the investigator. Though the written
responses for the questions asked in the opinionnaire were
very brief and sometimes too general, these semi-structured
(mainly based on the items in the opinionnaire itself)
interviews could bring out several important issues related
to the study. The following were their major responses for
the 12 questions in the opinionnaire :
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- Regarding the first question, three of the experts felt
that the topics in the textbooks were somewhat adequate and
more or less systematically developed.

- Though one of the experts by and large agreed to the 2nd
question the other two experts felt that the emphasis on
development of concépts should have been more than on descri-
ption of facts and details, in the physics textbooks under
study; (one of the experts opined that the emphasis should
be equal).

- All the five experts agreed that the illustrations/
diagrams/pictures were adequate in number.

- Four of the experts agreed that the concepts and facts
given in the textbooks were accurate and up-to-date; but

. they clearly indicated that they were not easy to understand,
though the $td.XI textbook was found to be slightly better
and in every chapter they found some topics which were not
properly covered.

- All the five experts opined that the textbooks would
not help the students to get training in the scientific method,

- Three of the experts agreed that there were some assign-
ments for self-study in the textbooks; (one of them didn't
agree).

- Four of the experts were of the opinion that the examples
worked out in the textbooks were not very useful in solving
the problems at the end of the chgpters, as they were found
to be mainly simple ones without typicality and variation

in their formulation,
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- Though they have noticed enough number of problems in
the end-of-chapter exercises, the experts opined that there
were not enough activities and questions in the exercises,

- For the question, "Do you think that the language used
~in the textbooks is clear and interesting for communication?®,
two of the experts agreed and the other two disagreed.

- None of the experts were satisfied with the get-up and
" the print"of the textbooks and wondered why the producers
did not make use of the advanced knowledge available in the
field of Printing Technology in the country.

- For the 1l1lth question which is very important, i.e.,"On
the whole, do you think that the textbooks reflect the nature
and structure of science in general and physics in particular?®
two fesponses were positive; one of them agreed hesitatingly

" with a éuggestion that the reflection should have been done

in a better way. _

As a response to the last question, two of the experts
opined that the textbooks were really useful for planning
of day=-to-day teaching; two of them didn't respond; and the
5th one felt that these textbooks were useful only as a frame-
work amd one would always. need many other books too for the
actual planning of day-~to-day teaching,

[additlonal as well as responses

Some of the 1mportant[responses based on a few semi-
structured interviews (i.e; mainly on elaborations of the
‘questions if: the opinionnaire )
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POSITIVE ASPECTS :

- The textbook starts with the introduction for observa~
tion and measurement in physics,

- There are several discussions on historical developments
as well as latest/future applications in the textbooks.

- There are ample data from material science in the text-
booksto enable the readers to appreciate the value of
quantitative aspects in physics,

- The treatment of the concept of 'Magnetism' is very
good as the textbook first treats magnetic field produced by
electric current (Ch.5, $td,XII) rather than field produced
by a bar magnet on earth as the former is the basic.

- Graphical illustrations are good in these textbooks,

- End-of~chapter exercises are the best part of the text-
books, though they are of very high difficulty level,

- There are a few multiple-choice questions at the end of
the chapters.

- Serious mistakes are not there in the textbooks.

II. INADEQUACIES :

- There are many typographical/printing errors, turning
out to be serious mistakes: these have not been taken care
of by the publishers, as there is no 'Errata' at the end of
the textbooks.
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- The authors are very ambitious in introducing even diff-
icult topics such as 'General Theory of Relativity' at Snr,
Sec. level, but without developing proper background;‘ﬁbecial
Theory of Relativity' is also not properly treated.

- Some of the papers used in the textbooks are so bad
that they have already turned yellow within one or two years,

- fhe ink used in the printing is very bad in quality.

-  The-Chapters on 'Optics! (i.e,,Ch.10 & 11 in Std.XII)
could have been presented immediately after Chapter on
Wwaves (i.e.,Ch.13 in Std. XI.).

- Textbooks need not be always cheap in price in Higher
Education; instead it is better to produce high quality
books for slightly higher price, '

- Though reflection on sbiral curriculum is good in text-
books, it is difficult to practise,

- The chapter on 'Ray Optics and Optical Instruments’
(Std.XII, Ch,11 ) needs a thorough revision as the
explanation of concepts are inadequate.

~

- The historical discussion is too much in Ch,12 (Std.XII);
too much dwelling on non-technical details may lead to
strange and non-professional approach.

- Ch.4,5STD.XII needs thorough review to avoid certain
repetitions from Chemistry at Snr. Sec, level,

- NCERT's old textbooks for physics are better than the
present ones,
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- These textbooks may not help the students to score high
marks in examinations,

- There is an emphasis on the development of concepts
throughout the textbooks; but at many places, it is at the
cost of continuity in development of topics; the effort at
times gives an impression of a diagression'from the develop-
ment of the topic, itself.

- There is a need to relate physics to daily life situa-
tions and to the knowledge explosion brought about by the
revolutionalized technology; through suitable textbook write-
up, readers have to be motivated to develop scientific method.

- There is a need to improve the communication through
illustrations available in the textbooks.

- Chapter on 'Wave Optics! (Ch.10, $td.XII) has not been
developed properly; this has been prepared very hurriedly,
it seems,

- It appears that the author who prepared the textual
matter is different from the one who prepared the end-of-
chapter exercises.

- End-of-chapter exercises are not suitable for average
students.
- There is a need for use of simple language in the

textbook write-up.

- The number of major concepts per chapter/section/page
(i.e.’density of concepts) seems to be very high and the
explanations are needed for many,
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- The textbooks expect very high standard of mathematics
among the learners, which is very difficult to achieve;
advanced mathematical concepts such as ‘line and surface
integrals, differential equations, complex exponentials should
be avoided especially for unstarred sections of the textbooks.

- There are several starred sections which begin and end
abruptly.

- Starred portions are difficult even for bright students.
- There is a strong need for coordination of physics with

other subjects, i.e.,mathematics, chemistry and even biology
at Snr, Sec, level,

- Starred portions are too difficult to the learners, as
they are highly mathematical; so, there is a need to intro-
duce more non-mathematical starred sections and exercises
to cater to the needs of good students,

- Content on Gauss theorem should be reviewed to make it
simple,
- There can be some non-mathematical discussions on

higher concepts such as Uncertainity Principle, Supercondu-
ctivity, Solar Energy, etc., atleast within starred sections,

: nel
- There is a need to revisg;reorganise physics portion
in 8td, IX & X to enable students to equip well for Std.XI.

- Derivations in electromagnetic waves are too long.,

- ‘Standarized Unit texts, Teacher's Guide, Laboratory Kits,
Films, etc,, should be produced along with the textbooks,
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5.8: FOR OBJECTIVE No.8: i.e., TO CARRY OUT AN OVERALL
EVALUATION OF THE PHYSICS TEXTBOOKS ON THE BASIS OF:

(a) PRESCRIBED CBSE SYLLABUS FOR SNR. SEC. SCH, PHYSICS
COURSE,

(b) NATURE AND STRUCTURE OF SCIENCE IN GENERAL AND PHYSICS
IN PARTICULAR,

(c) GOALS AND BROAD OBJECTIVES OF EDUCATION/SCIENGE EDUCA-
TION IN GENERAL AND SNR. SEC, SCHOOL PHYSICS CURRICULUM
IN PARTICULAR.

Analysés and interpretationsof data in the case of this
objective has to depend on thorougn content analyses of
certain documents és well as the analysed data and their
interpretations for the previous 7 objectives; however
because of the nature of this objective, the treatment here
has to be eclectic in nature.

5.8,1: FOR OBJECTIVE No.8(a): i.e., ANALYSIS BASED ON
0
PRESCRIBED SY LLABUS:
' (v

In this case, the data is clearly based on the compari-
son between the various topics included in each chapter in
the textbooks and the syllabus prepared by the Central Board
of Secondary Education (CBSE), New Delhi (Appendix - F) in
1987; the present physics textbooks produced in 1988 have
had to be based on the syallabus of 1987, though the CBSE
had slightly modified its syllabus in 1991 (Appendix - G)
and once again in 1993 (Appendix ~ H) but the differences
are not very many.

FOR STD, XI TEXTBOOK :

CBSE syallabus contains 8 Units for $td.XI, viz.,
Measurement, Motion, Circular motion, Kinetic Theory of
Gases, Thermodynamics, Liquids, Electricity and Universe.
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- Introductory topics such as, "What is Physicé?Scope and
excitment of physics, physics in relation to Science, Tech-
nology and Society (STS issue)" are not found in 1987 CBSE
syllabus; but they have been included in subsequent revisions
of the CBSE syllabus in 1991 and again in 1993; but the
present textbook for STD.XI produced in 1987 has got a lst
" chapter with the title of 'Introduction', though this
chapter is defective as shown on p.|8% in comnection with
the 15% objective of this study.

- (Std.XI)

The various sections of Ch,2, of the textf i.e;'Physical
World and Measurements' cover almost all the topics given
under Unit-1-/:2/1 i.e. 'Measurement’ in all the three
syllabi; here many concepts are mere repetitions from
previous classes, which could have been avoided in the
syllabus as well as in the textbook; the topic on concept of
mass and its measurement is missing in the syllabus, but the
textbook authors were careful enough to include it, The
syllabus topic on 'Atomic to astronomical range of variation
of length, mass and time quantities'! has been very well
dealt with, in the textbook with the help of illustrations
through Table 2,1, Fig.2.2, Fig.2.14 and Fig.2.15; but this
very topic is surprisingly missing in the revised syllabi
of 1991 and 1993, Another syllabus (1987) topic, i.e.,
Tconversion of CGS sysgem units into SI units?! is not
specifically included as one of the sections in the textbook;
however this topic is somewhat easy at Snr, Sec, level and
the syllabus mentions that it is not be evaluated (i.=s.,like
‘starred ones), Though this chapter is not without demerits
(as shown in the analyses of Objective No.l & others), it
contains topics which are not in 1987 syllabus (but in 1991
& 1993); they are in Section 2,12: *Accuracy, precision of
instruments and errors in measurement, significant figures
and rounding off'; and in 2.13: 'Classification and combina-
tion of errors!, CBSE . 1993 syllabus under its Unit,.l i,s.,
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'Introduction and Measurement® includes the followings
Graphs, Trigonometric functions, simple ideas of differenti-
ation and integration (of course these are not included in
1987 syllabus); in the present Std.XI textbook, (the expected
revisions of) graphs and trigonometric functions are not
included anywhere, whereas the topic, 'Differential Calculus?
under starred section, has been t??ated, through a 2% page
write-up at the end of Ch.3, i.e.,'Motion in one dimension';
critical comments on this write-up have already been given
under Objective No.1l ({p.18¢ ); this section on differ=~
ential calculus cannot be under starred section, if all
learners have to follow the non-starred sections of the later
chapter in Std,XI as well as in $td.XII, wWithout developing
very good background in calculus, the learners are likely to
get frustrated if they have to sincerely depend on these
physics textbooks under study, .In terms of overall evalua-
tion of the textbooks, one could boldly conclude that,
because of the treatment of physics through rigorous calculus,
the textbooks are not in a position to communicate effect-
ively, especially to its less fortunate non-mathematics
group of learners. CBSE-1993 syllabus states, *simple
ideas of differentiation and integration'; but-it is very
difficult to define these simple ideas; the investigator,
based on his several years of teaching experience having
gone through the textbooks several times and having received
the opinions of teachers, students and experts, strongly
feels that mere simple ideas of calculus will not be enough
for the learners to digest the high dosé:of physics in the
two volumes of textbooks. If full justice has to be done
to the syllabus (CBSE.1993) and if learners have to appreci-
ate fully physics in the present textbooks, there is a strong
need for rigorous training in calculus in the beginning of
$td.XI especially through co-ordination and co-operation of
mathematics department in‘termé of textbook content treatment
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and teaching-learning, mainly in the case of non-mathematics
students, In the case of 'simple ideas of integration?,
which is mentioned in CBSE-]1993 syllabus, it is unfortunate
that the textbook does not contain any write-up anywhere,
but made use of it in Ch.12 (Std.XI) in a non-starred section.
Once again in Std,XI1 textbook, integral calculus has been
‘used in some chapters, of course by providing atleast some
notes in Appendix-A at the end of Part-I; but this apoendix
is not likely to help to develop confidence to understand
fuliy this complicated language of physics especially in the
case of non-mathematics students.

If we look at the 1987 syllabus, Unit,2 - 'Motion' and
Unit,3 ~ 'Circular Motion' cover almost everything about

'Mechanics?! in the syllabus; here the 2nd Unit starts with
the vectors by omitting a general introduction to *Motion'/
'Mechanics'. Regarding 'Mechanics' in the Std.XI textbook,
Ch,3 - 'Description of Motion in one Dimension', Ch.4 -
'NDescription of Motion in Two and three Dimensions!, Ch,5-
'Laws of Motion',Ch.6 - 'Work, Energy and Power', Ch,7 -
'Gentre of Mass, Rigid Bodies, Rotational Motion’and Ch.8 -
'Gravitation' are almost -/ perfectly reflected respectively
by Unit 2,3,4,5,6 & 7 of the 1993 syllabus ( or the respe-
ctive Units 2-8 in 1991 Syllabus), All the needed aspects
about vectors have been included in Unit 3 of the 1993
syllabus { cooresponding to Ch.4 in the textbook); but the
textbook authors are wise in introducing properties of
vectors as and when required instead of frightening the
learners all at a time; i,e.,general introduction about
vectors are present im Ch.4 (corresponding to Unit. 3 of the
1993 syllabus), scalar products of vectors in Ch,6 (corres-
ponding to Unit,5) and elementary treatment of vector
product of. vectors in Ch,7 (corresponding to Unit, 6); and
more about vector product of vectors are given as starred
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) portion‘at the end of Ch,7. A heavy dose of starred section
titled, 'Rigid body rotation in threé dimensions', .consists
 of topics such as 'Angular velocity vector Mass point on
string, Precession of aispinning top, Rolling coin', etc,,
in addition to the ‘'vector. product of vectors', The 1987
syllabus does not mention specifically about 'Motion in one,
two and three dimension', whereas the textbook and the 1991/
1993 SyilﬁbusVrightly deal with them, to give a better shape
to this most basic and important major Unit on *Mechanics';
moreover, though the former syllabus includes discussion on
A‘Gréviﬁation' within its Uniti; on '"Circular Motion', the
textbook and the latter syllabi have rightly shown the same
on a separate chapter/unit, with more and interesting elabo-
rations, Discussion on 'Mechanics?! end with, about a two
page starred write-up on special and general theories of
‘relativity, at the end of Ch.8 in the textbook; of course
these ate included as non-starred topics in STD.XII in the
1987 syllabus, The 1991 syllabus includesthe topic on
'general theory of relativity' in the Unit on *'Gravitation!
whereas in the 1993 syllabus even this is not included.

" In physics, after 'Mechanics' the next major Unit of
study is 'Properties of Matter'; in the 1987 syllabus this
is improperly covered by Unit,4 - 'Kinetic theory of gases®
and Unit.6 - 'Liquids', whereas in the 1991 syllabus this is
covered systematically by two Units i.e., Unit,9 - 'Molecules’
and Unit,10 'Properties of Matter' and the textbook has
followed this pattern throdgh Ch.8 and Ch,9; in the latest
syllabus~1993, these two Units/chapters are merged together
to form Unit,8 - 'Proﬁerties of Matter!; in this latest -
syllabus, the three topics, i.e., Section 9.1, Atomic
hypothesis and its develobmeht, 9,2.,Brownian Motion and 9.3.
Avogadro -Number and Avogadro?s hypothesis are missing,
though the textbook and even the 1991 syllabus specify these
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topiesoCh.Q on, 'Molecules' in the textbook, though with a
few repetitions from previous classes and from Chemistry

portions

, is exciting to go through especially because of

. the references such as, ancient Indian contributions to the

development of atomic hypothesis (i.e.,reference to
1Vaisheshika®' school of thought -~ Kanada, 'Lalitavistara?
etc., contributions by Greek - concept of atom and soul

atom by Democritus, detailed picture of atom using the latest

scanning

tunnelling microscope (for which Nobel Prize was

awarded in 1986) etc., Ch.9, with the title 'Molecules'
appears to be somewhat unnecessary and its content is nothing

but a good introduction to the major Unit on 'Properties of

Matter';
of 'Inte
Matter!
Unit,.8,
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chapters
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to spilt
major di
C. Liqui
If we lo

so it is not altogether wrong to include the tbpics
T-atomic g | Inter-molecuar Forces and States of
which are at the end .of Ch.9) in the beginning of

traditional ébproaéh in organisation of any textbook.
7e a number of major Units split into different
the present textbook authors preferred

bnly Chapters which are further split into section;
in the case of Ch;10, the authors rightly decided
the content of ?Properties of Matter! in to four
visions p%&ub-chapters i,e. A. Solids, B, Fluids,
Hs and D, Gases, which are further split into sections.
ok at the lst syllabus -~ 1987, there are many topics,

somehow,

which ar
the text
alline a
in the t
the 1993
on ‘'Fric
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e not properly shown in the syllabus but found in
book, In 1991 syllabus, there is -a topic on 'cryst-
nd glassy solids!, which is treated in Section 10.1
ext, but this topic is surprisingly not included in
syllabus,- Again in 1991 syllabus, there is a topic
tion and lubrication' which.is not included in Ch,10
ext (but in Ch.,5 on 'Laws of Motion') and nor in the
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Unit.8 of the 1993 syllabus (but rightly in its Unit.4 on
'Laws of Motion'); of course there is nothing wrong in
including the topic on !friction'! under!Properties of Matter”
foo. On the whole, Gh.10 in the textbook looks too lengthy
and elementary information on some of the topics such as
Hookes® law, hydrostatic paradox, barometer, Archimedes'
principle, gas laws, etc.,appear to be unnecessary as they

are covered in lower classes in physics or chemistry sections;
for these topics, only advanced ideas are needed.

Discussion on the next major Unit of 'Heat and Thermo-
dynamics' has rightly followed that, on 'Properties of
Matter'. All the three syllabi, by and large, agree with
@pat is-given in Ch.1ll on 'Heat and Thermodynamics', However,
~ topics such as ordinary mercury thermometer (that too with
a diagram), elementary treatment of coefficients of thermal
expansion, etc.,appear to be somewhat unnecessary; but the
topic on -'Thermodynamic processes! (especially adiabatic) is
on starred section in the text, though it is non-starred in the
latest syllabus. The 1991 Syllabus puts the topic on *van
der Waals' equation of state? under starred section and in
the textbook also it is under starred section. Black body
radiation which is in the 1987 = and 7" in the 1993
syllabi™, has not been treated properly in the textbook -
as such *'Wein's law' has not been specified., ‘*Newton's law

of Cooling' which is included in the 1993 syllabus is not
found in the textbook,

Ch,12 on 'Oscillations' and Ch,13 on'Waves"are based
onUnit 1. on 'Wave Motion' of Std . XII in 1987 syllabus; in
the 1991 syllabus these are shown as Unit.12 & 13 and in
1993 syllabus as Unit 10 & 11 respectively both in $td.XI
and with the same title as in the textbook. The content of
these two related qhag;ers by and large agree with the syllabi;
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though the 15t syllabus does not show any starred portion,
1991 syliabUS shéws topics on 'Harmonic motion using calcul-
us! and Forced oscillation' under optional starred sections;
and the textbook also follows this demarkation. In the 1993
syllabus, only one toplc, i, e.,’Acceleration in general one
‘dimentional motion' in Unit2 is a starred one; but in the
textbook it is not starred.

FOR STD.XII TEXTBOOK:

The first edition of this fgxtbook came out in the
market in March 41989; this means that this textbook also
must have been written based on CBSE's 1987 syllabus
(Appendix - F),,but contrary to this finding the textbook
~reflects more on CBSE' s sgl%abi in 1991 and 1993 (Appendices
G & H) The 1987 syllabugﬁof Units, viz., Wave Motion, Optics,
Electromagnetlc Induction, Phy51cs of the Atom, Solids,
Characterisation of Materials, Concept of space-Time and
Mass in Relativ1ty, Nuclear Physics and Electronic Devices,
In this, the 1°t unit is already included in Std.XI texte
book; Unit,7 on 'Electricity! and Unit.8 on'Universe which
are in Std,/syllabus, are included in $td.XII Textbook;
when we look atfthis“syllabus,Vit is difficult to appreciate
the serial order in which :they are given, becasuse of the non-
continuity of major concepts especially in the Units related
to Modern Physicsj the continuity is far better in the 1991
-and the 1993 syllabij;as far as Units are concerned,the latter
‘two syllabi are almost similar,

?

There are 15 chaptefs in the téxtbook corresponding to
the 13 Units in the 1991 syllabus; and the titles of both
more or less agree, with a few minor'phanges. In this textbook
also)the traditional concept'quUniis—subdividend into
chapters, is missing; as such these 15 chapters are for the
major Units such as Magnefism, Electricity, Electromagnetism,

Light and Sound, Modern Physics and Astronomy.
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" The textbook has followed only Chapterwise distribution
of content, Ch,1 & Ch,2 of the textbook, more or less
correspond to the Unit.l of the 1991 as well as 1993 Syllabus;
incidently 1987 syllabus does not contain the content of
these two chapters any where in the syllabus; the 1993
syllabus puts the topics on 'Gauss' law in simple geometrics!
and 'Atmospheric ‘electricity' under starred sections, whereas
the textbook has overlooked thisj moreover the teratment
given to Gauss’Law in the textbook does not seem to be
simple; Ch.3 on 'Current Electricity' is partly reflected
in the 1987 syllabus in Std,XI Unit.7 content, but fully and
systematically reflected in 1991 as well as 1993 Syllabus
in $td,XII Unit,2, .

A brief mentioning about ‘Superconductivity -which is
of present day interest is available in Ch, 3, though this
non-starred topic is not included in the syllabus, Ch.4 on
*Thermal and Chemi¢al Effects of Current' reflects almost

"all the topics given in Unit.3 of the 1993 syllabus, Gh.5 on
*Magnetic Effetcs of Current! more or less agrees with
Unit.4, 1993 syllabus; but 'Hall effect' which is discussed
in the text, is not specifically mentioned in the Syllabus;
the topics on 'Ammeter and Voltmeter! which are mentioned in
the Syllabus in this Unit are not in Ch,5, but in Ch.3, on
1Current Electricity’.

Ch.6 .on 'Magnetism?corresponds to Unit.5 in the 1991
and 1993 syllabi; though most of the topics agree with the
Syllabus, the topic on *vibration magnetometer' which is
.shown under starred section in 1991 Syllabus (but general
cafegory in the 1993 Syllabus) is not discussed in the text;
and the topics on *'para, dia &‘ferromognetism' Which are
sho;ﬁig%arted sections in the 1991 Syllabus as well as in
the textbook, is not starred in the 1993 Syllabus.,
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Ch.7 on 'Electromagnetic Induction® and Ch.& on 'Alter-
nating Current Circuits' jointly reflect Unit.6 of 1991 as
well as 1993 syllabus, with most of the topics included in
the text; however, use of complex numbers in Ch.€ is uncalled
for as all the three syllabi do not specify it., The topics
on "Induction coil (which is of course starred in the 1993
syllabus), simple motors and starter" are not specifically
included in the text, though they appear in the 1991 as well
as the 1993 Syllabus. The topic on 'Choke', which is
included in both the Syllabi is discussed (perhaps by mistake),
in the form of a solved example (i.e., Example 8,2 pp.212-213),

Ch.9 on 'Electromagnetic waves'! corresponds to Unit,7
in the 1991 as well as 1993 syllabus; the latter syllabus
rightly specifies only qualitative treatment of Electromagneﬁic
waves; but the textbook has given quantitative treatment
(using high dose of cglculus) in Section 9,1 & 9.2. Alpha
and beta rays which appear (perhaps by mistake) in the 1993
syllagbus in Unit,7 are rightly not included in the text in
this chapter. 'Green House Effect! which is one of the
important topics in 'Environmental Awareress! is not suitably
specified in the syllabus, but the textbook has given some
idea on it through the last topic in the chapter. Starred
Sections on pp. 233-236 actually do not suitably fit into
this chapter;it looks better if it is transferred to Ch.14
in the text. '

If we look at the first syllabus of 1987, everything
about 'Electricity, Magnetism & Electromagnetism! are dumped
very unsystematically and briefly into Unit, 7 on 'Electri-
city' of $td.XI and Unit.3 on 'Electromagnetic Induction?
of Std.XII; of course one has to appreciate the fact that
these major Units in the physics course is spread for both
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the classes of the Snr, Sec, School unlike in the later syll-
abi as well as in the textbooks; but the latter syllabi and
the textbook, (only in $td.XII) made these major Units more
systematic and elaborate as far as the- contentwise structure
of the Units/Chapters, are concerned,

Regarding the major Unit on 'Light & Sound!' through its
sub-units on Geometrical Optics, Wave Motion and Physical
Optics, the 1987 syllabus covers this, in its Units 1 and 2
in $td,.XII; whereas, fﬁe textbooks and the later framed
syllabi, systematically developed these sub-units through a
caréful dose of background in *Waves® in $td,XI (Ch,11 & 13)
and more or less systematically continued the work in Std,
XII through Ch.,10 & 11 (For Optics) which are reflected in
Unit.9 of the 1993 Syllabus The 1° st Syllabus mentions
about topics on “Lloyd's mirror, single slit diffraction,
application of laser beams, production of different types of
spectral lines -~ continuous and absorotlon?’ln optics; but
neither the latter syllabus nor the textbook deals with
these topics under Optics., The topic on 'Diffraction Grat-
ing' is shown under starred section in the 1993 Syllabus ir
whereas in the textbook, it is under genefal section, In
the 1991 as well as 1993 syllabus, one topic on 'Ray Optics!?
i.e.,on 'Ray Optics as a limiting case of wave optics?! is
not specifically found in the textbook; the textbook starts
Ch,11 on *'Ray Optics and Optical Instruments? (Continuation
of Unit,8 & 10 in the 1991 syllabus or Unit.9 in the 1993
ig%jaggf) with topics on 'Photometry and Velocity of light'
though needed for Snr, Sec, level, are not included in all
thc three syllabi., The topics on 'human eye,effects on
vision and camera' are included in 1991 syllabl as well as
in the textbook but not in the latest syllabus of 1993, All
other topics under 'Optics' by and large agree with the
latest syllabus,
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‘ Though the term 'Modern Physics' is very broad, it may
- rightly be said to be beginning wi th the topic on *Discharge
“of Electricity Thréugh Gases! and end somewhere in the
discussion of atomic muclei; in 1987 syllabus, Unit.4, on
*Physics of the Atom' and Unit.8 on- Nuclear Physics® deal
with the main content given in Ch.12 & 13 of the textbook.
The important topics on "X-Rays ‘= production and properties;
X-Rays spectra, Elemenfary patrticles and Cosmic Rays" which
~are given in the 1987 syllabus are missing in the textbook
as well as in the latter two syllabi.

\ATbe topic on 'Wave Nature of Matter' is in the starred
list in the 1991 syllabus but given as a non-starred one in
Ch,12 (12,10) in the textbook, though not included in the
latest syllabi. Though most of the topics of Ch,12 & 13 are
within the concerned Units of 1991/1993 syllabus, the non-
starred sections, 13,14 and 13,15 on 'Molecules' and
'Bondings in Molecules' respectively, in Ch.13 of the text-
bodk,do not seem to appear directly in these two syllabij;
of course the title of the Unit in both the syllabi reflect
clearly on 'Molecules', foo; but these two topics .are
included in Unit,5 on 'Solids' in the 1987 syllabus.

In Ch,14 of the textbook, digcussion on the first two
divisions, viz., A, Solids and B. Semiconductor Devices,
by and large reflect.the content given in Unit.5 on ?Solids?
and Unit,9 on *'Electronic Devics®! in the 1987 syllabus,
These are somewhat briefly mentioned in Unit 13/12 of the
later two syllabi.. ‘The non-starred topics on 'Transistor
as an amplifier and oscillator! in Unit,12 of the 1993
8yllabus are starred in the textbook. The noﬁ-starred topics
of the Section on 'Digital Circuits® (Section - C) are
included only in the latest syllabus, The topics-on 'C.R.
Tube - its application in Radar and Television' are in the
1987 syllabus but not in the textbook and the other syllabi,
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The last Chapter in the textbook, i, e.,Gh 15, on.'The Unive-
rse' - _ 7 is somewhat based on Unit.8 of the 1987 syllabus,
(For Std. XI) Unit,14 of 1991 and Unit 13 of 1993 (both of Std.XII),
The topic on 'Stellar Spectra’ is starred in the 1993 syllabus but
not in the text.

The first syllabus i.e., of 1987 based on which the textbooks
were supposed to be written, consists of two more Units i.e., Unif.
6 on 'Characterisation of Materials' and Unit.7 on *Concents of
Space, Time and Mass in Relativity'; in théseg, Unit.6, consists of
four Characterisation, viz., Mechanical, Thermal, Electrical and
Magnetic; as such the ISt and the 2nd are included in Std.XI text-
book in Ch, 10 & éh.ll respec{ively; the 3™d and the 4th are inclu-
ded in $td,XII Textbook in Gh,2 & 3 and Gh.6 (but starred) respect-
ively. In fact the textbooks have not done any justice to Unit.7
on 'Concepts of Space, Time and Mass in Relativity! either in
Std.XI or Std,XII as there is no separate chapter on 'Relativity’s
the 1991 syllabus includes a-topic on *General Theory of Relati-
vity! in its Unit.8 on 'Gravitation?, whereas the 1993 syllabus,
just touches on 'relative velocity', with reference to Unit 2, on
Description of Motion in one Dimension?, Std.XI textbook covers
the concept of 'relative velocity' in Ch,3 and includes a ! tough!
writing about Special (very briefly) as well as General theories
of Relativity (but under starred section); other terms such as
Galilean transformation, Michelson and Morley experiment, ete.,
which are there in 1987 syllabus, are altogether missing in both
the textbooks and in both the later syllabi,

Based on the above content analyses, it may be concluded that
the two volumes of the textbooks for $td.XI & XII written in 1988
and 1989 respectively, do not reflect much on CBSE.1987 syllabus
but .incidently more on CBSE.1993 syllabus; as such, it appears
that this latest syllabus‘Waé reframed based on these NCERT text-
books contents by the CBSE authorities, perhaps to cé§rdinate and
cooperate with each othgf, in good faith.
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5.8.2: FOR OBJEGTIVE NO.8(b): i.e.,TO CARRY OUT AN OVERALL
EVALUATION OF THE PHYSICS TEXTBOOKS-IN TERMS OF NATURE AND
STRUCTURE OF SCIENCE IN GENERAL AND PHYSICS IN PARTICULAR:

This sub-objective has been tackled by recalling some of the
major points in Ch.,I & II regarding the nature and structure
.0of science/physics and relating them to the concerned;“major
findings. Science is a2 systematized body of knowledge and
so is physics; by and large the content arrangement in the
textbooks under study, are systematically arranged, starting
with the_chapter'on‘Physical World. arnd Measurement’ (of course
after the Ch.l on 'Introduction') followed by chapterns related
to Mechanics, Properties of Matter, Heat and Thermodynamics,
Waves-sound, Electricity, Magnetism, Electromagnetism, Optics,
_AtomicffNucleargphysics, $o0lid State Physics & Electronics
and Astronomy; these major units in the textbooks begin with
eaéily conceivable ideas on macroscopic phenomena, enter

into more deeper aspects of microscopic phenomena and fina-
1ly lead 'the young learners to highiy imaginative picture of
very far away, but mighty, huge, creations of nature in the
cosmos; but compared to the micro and macro aspects, cosmo-
logical aspects are not fully and satisfactorily covered
(just one chapter at the end) to quench the thirst of
knowledgé‘of the young learners in this highly exciting
field, By nature: -’ and structure, physics is the study of
matter and energy; and all the chapters have no doubt,
treated physics based on tﬁese two components together but
without much emphasis to ‘enable the learners to appreciate
this deep theme, ‘

Science is a product as well asfﬁrpcesé; in physics also
these two aspects- have to be emphasized, As far as product
. . ] € Ovh.Z1 g XD
or the content aspect is concerned, in both the volunes, of

textbooks, there are totally (352%446) pages, (13+15)Chapters,
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(122+133)Sections and ( 39t + 437 ) new terms with
several starred pages; by and large, the mistakes in the
content are almost negligible; the content includes latest
information in several cases, True scientific products are
expected to be integrated and interdisciplinary in nature;
though it is not possible to relate all topics in physics
to other branches of pure and applied science as well as
other branches of knowledge, as such the situations in both
the textbooks are very much disappointing (Objective 1 (b)
(iv)- Table No.5 ¢ P,223 ). Product aspects of science
can always be effectively introduced with reference to
concerned scientists and history of science; as noted in the
analyses of Objective No.1l(b), 6 (v) all the chapters in both
the textboo¥ contain reference to physicists/scientists and
atleast one direct or indirect reference to history of
physics, Most of the above information on prbduct aspect
are the only salient features which mainly look positive as
far as the content is concerned; but there are several
pedagogical inadequcies in the presentation of the content
which have been p01nteg out in detail in the numerous Tables\
in connection with the Obgectlve (especially No, 1) reported
previously,

Regarding the process aspect of physiés, the findings
from Objective No.2 have to be referred. Process aspect has
been conceptualised in terms of scientific attitude, scien-
tific method and scientific process skills, All the chapters
in both the textbooks made certain references to physicists,
their contributions and to the history of physics which are
likely to create interest and hence to develop scientific
attitude; but developing interest by referring to the major
aoplications and uses of principles of ﬁhysics in daily life
situations is seen only in very few cases; moreover the
development of other dimensions of scientific attitude, viz,,



422

curiosity, ovpen-mindedness, critical thinking, suspended
judgement, etc., are very rarely referred to in the textbooks.
Though most of the chapters in both the textbooks refer to
atleast 2/3 steps ( but not all steps, which are needed(ppas-asa,
ﬁpp.whdﬁ) in scientific method, on the whole, they are
inadequate and may not help much to develop scientific method;
there are only some 14 cases of the step, 'theorisation! and
some 23 cases of the step, 'exverimentation' in the develop-
ment of scientific method, but most of +them in $td.XII text-
book. In both the textbooks, cases of completely planned
experimentation, followed by careful observation, inference
and prediction, which lead to the collection of a lot of
information, are altogether inadequate; as such, additional
(suggested) activities along with the textual content, which
may be carried out at home or in the school laboratory
independently or in a group (or partly guided) and which
would have strengthened the development of scientific method,
are very rarely given in the textbooks. This is because the
producers decided to produce the laboratory manuals separately
(which also contain a number of activities in addition to
traditional laboratory experiments), instead of integrating
with the text; as such, this step is against the spirit of
scientific method. However, surprisingly, all chapters in
both the textbooks contain atleast a few cases of direct or
indirect support to the development of atleast a few process
skills; the number is low, again due to lack of suggested
activities within the textbooks., The investigator is aware
of the fact that the textbooks themselves cannot independently
do full justice to the development of process aspects of -
physics; textbooks are mainly for preduct aspects; however,
they are definitely supposed to help effectively in this
development, at least to some extent.
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Because of the very nature and structure of physics, it
requires a special language to communicite; i.e.,mathematics
and eépeéially the branch of calculus; unfortunately this is
somewhat overlooked by the textbooks when we think of non-
mathemstics students trying to digest physics with the help
of the present physics textbooks. And the other usual langu-
age or the media, is English language in the case of the
present textbooks - in this case, the language used in the
textbooks seems, by and large, simple. Both the textbooks
contain a few cases of language specialities such as analogies,
phrases, exclamatory statements, etc.; these are likely to
help the learners to look at some of the complicated concepts
in physics with facility and to conceptualise better.

As discussed in Ch.I (p.? ) nature of science is related
to philosophy; philosophy of science.is preoccupied with _
question and answers - posing critical questions’ and seeking
rational answers. In both the textbooks, higher order
questions are the highest in number (about 80%); but most of
the chapters have less than one question per section, Activity-
oriented questions are too low in both the textbooks and none
in the case of several chapters.

For better dealings nature and structure of physics
demand good communication between the textbook and the lear-
ner through illustrations; i.e.,Figures & Tables; though
there are large number of figures in both the textbooks,
quite often they lack " the effective impact due to spacing,
colouring,etc. Many figures‘and tables are not ndmbéred;

. photographs presented are ofvvery low quality,

As discussed in Ch,II, there are several research evi-
dences to show that there is a need to look at the physical
aspects -of the textbooks; in both the textbooks, exceot the
size, the other physical aspects such as typographic comple~
xity, design, attraction, colour, nature of materials, etc.,
are all totally disappointing.
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5.8,3; FOR OBJECTIVE NO,S(c);‘i,e,jTO CARRY OUT AN OVERALL
EVALUATION CF THE PHYSICS TEXTBOOKS ON THE BASIS OF GOALS
AND BROAD OBJECTIVES OF EDUCATION/SCIENCE EDUCATION IN

GENERAL AND SNR, SEC, SCHOOL PHYSICS CURRICULUM IN PARTICULAR:

As discussed in Ch,I, broadly speaking, the term
'Education' is safely referred to a state of desired change
in an individual's behaviour; development of scientific
temper is one of the major signsof change in behaviour in the
right direction; and ideal Education aims at adjustment too-
adjustment of an individual not only within one's family,
community, state and country but also at the global level;
this psychologically strong and bold adjustment is highly
needed especially because of the fast changing world through
science and technology; thrdugh this adjustment for happy
survival, it is possible to conceptualise highly desirable
National aaq6£§t§£qgﬁig?al understanding., Based on the
proceedings, of the “All India Seminar of the Teaching of
Science" at Simla (Taradevi Report, 1956) , one of the broad
objectives of teaching of science at High and Higher Secon-
dary stage should be :

To familiarise to pupil with the world in
which he lives and to make him understand
the impact of science on society so as to
enable him adjust himself to his environment.

The above statement also emphasizes on adjustment; this
concept is meaningful in locating oneself with the present by
remembering the glorious past of ancient India, her present
label as a developing Nation and the anticipation of future
bright days, Among the values of Education that are stressed
in the previous Educatlon Commissions' Reportsas well as the
present NPE(1986)5 the ?é?.gking are very relevant to Science

Education programme too: Inculcation of the scientific temper,
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protection of the -environment, national identity, national
integration, cultural heritage, etc. It may be noted that
as such, NPE(1986) does not always provide statements/infor-
mation separately for (Jnr) Sec. and Snr, Schools and almost
everything is under Secondary Education in general; as stated
in Art. No.5.13 on 'Secondary Education'! in NPE(1986), it

" (Secondary Education) begins to expose students to the
xdifferentiéted roles of science, the humanities and social
sciences; after this stage the students at $td.XI would
choose a particular stream, either science or arts or any
other depending on his serious iInterest in the field by
keeping in mind what he would like to become in future, In
reality, at times, a quick look at the prescribed textbooks
would enable him to get help to some extent to join a
-particular stream, of course, in addition to guidance given
by teachers and parents. Art,8.18 and 8,19 of NPE (1986)
épeaks boldly about the strengthening of science education
in schools so as to develop in an individual well defined
abilities and values such as spirit of inqulry, creativity,
objegtivity, the couxagh'to question and an aesthetic sensi-
- bility; this Policy further states that science education
programme will be designed to enable the learner to acquire
problem-solving and decisionumaking skills and to discover
the relationship of science with health, agriculture,
industry and other aspects.of daily life,

Now,‘to come to the question of anxiously searching

 for the fulfillment of the above goals and broad objectives

of -Education/Science Education,; in the present National

physics'tektbooks for the Snr. Sec. School level, . one should

"always remember the limitations of the textbooks; textbooks

alone, though they are major teachlng-learnlng tools, may

not fulfill the above goals and broad objectives; the overall
responsibility is that of the whole currlculum whereby

—
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teacher?s teaching in the classroom takes the major role.

No doubt, the major goal of Education is to acquire
knowledge - this is reflected well (including the relevant
latest/ advanced knowledge) in the present physics textbooks
“for Snr. Sec. School level, as shown in the previous sub-
objective 8 (b) (of course based on the findings of previous
objectives, especially 1 (b) & 3(b); this mere knowledge
alone may not help the individual to adjust in the society,
'National goals rightly point out the development of abilities
related to problem-solving and decision-making; based on the
nature and structure of physics these abilities have to be

' developed indirectly; there are some opportunities for the
indirect éevelopment of these abilities in the textbooks
through series of end-of-chapter exercises, though these
have their own limitations as pointed out in the analyses

of @bjective No.6 (pp-352-36¢ ), The value of spirit of
inquiry, which is the backbone of physics is not much stren-
gthened in the textbooks as pointed out in the analysis of
8(b); and so is the development of scientific temper -
scientific attitude, though this is one of the major
aspects in the scientific inquiry, Regarding creativity,

it is doubtful, whether the textbooks under study can cater
to its nurture mainly because these books do not contain
creative activities - ﬁowever, the starred portion exerci-
ses might help to some extent in this connection, The value
of objectivity which is also inherent in scientific inquiry
is not reflected specifiéally in the textbooks; if one can
subscribe to the idea that the objective questions are
likely to develop objectivity indirectly, even then, the
textbooks do not contain enough objective questionsin their
end-of-chapter exercises, The value of cournge to question
might have been developed indirectly through the textbooks,

- especially because of the presence of large number of higher
order questions (as shown under objective No.3(a), pp.1s5-2359).
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The value of aesthetic sensibility does not seem to get
specifically reflected in the tektbooks, as they could not
impress much through illustration, the intrinsic beauty of
nature especially in micro and cosmo worlds; NPE (1986)
stresses on discovery of relationship of science with health,
agriculture, industry and other aspects of daily life- the
present physics textbooks could not take care .of this multi-
: disciplinary approach seriously, as reflected in the find-
ing of Objective No.l(c). Regarding reference to the
glorious past and cultural heritage of ancient India, in
connection with . scientific development, it is quite encour-
aging to see atleast some details about 'Vaisheshika'! school
~of thought and the deveiopment of the concept of atom,
'Lalithavistara',etc.,(Ch.9, Std.XI textbook); regarding
national identity, atleast a few Indian physicists and
India's contribution to physics are referred to in the text-
books, but the emphasis seems to be less, There does not
seem to be any serious attempt to connect physics and
economic development of the nation through the textbooks,

in an attempt to join the race along with the develdped
Nations of the world; -and anticipation of the bright future
is also not emphasized as such, A physics textbook may not
be in a position to contribute much to National Integration;
but indirectly there is an altogether minor attempt for

this in the textbooks by referring to the technical details
of a few important places (such as Bombay, Tiruvénanthapuram,
‘ Delhi , etc,) in different parts of the country, The text-
books could have easily touched (on the issue of Internat-
ional Understanding through the topics such as nuclear
energy, green house effect, solar energy, etc., but the
investigator is of the opinion that these are not related
broperly in the textbooks, ’

/
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Now coming to the textbooks’ fulfillment of objectives of
teaching and learning of physics at Snr, Sec, level, the
available document to refer is the syllabi from the Central
Board of Secondary Education, Delhi which were referred to
in the analysis of Objective No.8(a); CBSE - 1987 Syllabus
does not specify any objective to begin with; and also as
noted in the findings for Objective No.8(a), the textbooks
do not appear to follow this 1987 Syllabus, In subsequent
Syllabi of 1991 and 1993, CBSE specifies objectives, to start
with( Pphemdices, F, & 3 8.

The textbooks produced in 1987/88, also, to start with,

did not specifically list down the objectives as such,

except giving certain ideas about the same, through *Preface?!
and refering to NPE (1986) & POA (1986), Though NCERT had.
published 'Guidelines and Syllabi' for Uoper Primary stage
and Secondary stage, in 1988, based on NPE (1986) and POA
(1986) , the investigator was told by the concerned NCERT
authorities in 1991 that such document for Snr. Sec. School
level was not available, Recently, this has been reconfinm-

_ed by approaching some of the Principals where NCERT +toxt-
books are being used; as at present these schools have the
documents containing objectives and syllabi only from the
CBSE, However, as the produced textbooks have to oblige by
fulfilling the objectives of the National Examination Body,
i.e,,CBSE, it is reasonable in the fitness of things to
examine the following objectives for physics programme at
Snr, Sec, School, as shown in CBSE-19914 as well as 1993
syllabi : Through the course in physics, the learner
should :

(i) develop competence to pursue professional courses
like enginnering,medicine, dentistry in his
future career;
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(ii) get knowledge, understanding and application
abilities about different aspects of physics;

(iii)strengthen his foundations for further study of
physics;

(iv) develop enough interest in the study of physics
and

(v) acquire necessary manipulative and experimental
skills,

The present study of the textbooks need not go into the
details of framework of objectives of the syllabi, as the
main concern here is to see whether the textbooks fulfill
these objectives or not; however, it may be noted that the
above objectives do not appear to be in perfect serial
order of preference; eg., it is debatable whether the lst
objective 1is in the right position or should it be the last
objective in the order of preference, Another question is
whether the above objectives sufficiently reflect upon goals
and broad objectives of the Nation,

In any case, if we have to accept the CBSE objectives
as they are, it is somewhat doubtful whether the textbooks
can really take care of the lSt objective; of course, as far
as basic ohysics that is needed for some of the professional
course§, the textbooks' fulfillment of the requirement is
more than enough; in fact especially for medicine it may be
too much as students those who intend to do only medical
courses may not even bother to study so much of physics if
they have an idea already in their mind how much physics is
needed for them in future., The content in some of the
chapters is too much even for engineering students, But in

this connection, the deficiency of the textbooks lies in not
providing a good number of references/illustrations/examples
in the field of engineering/medicine etc., From Table No.5:¢

Chaas)
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in the analyses of Objective No.l(b%Q one can see very few

references to engineering, medicine, etc. Moreover, based
on the findings under Objective No,6, on end-of-chapter
exercises, only Ch.11 (std.XI) and Ch.2 & 4 (Std.XII),
specially contain, but very few, end-of-chapter exercises
related to engineering/technical aspects; and in the case
of medical physics, it is only in Ch,3 (3td.XII) but this
too, very few cases. Again, the Qgtggﬁ;giﬁgnd—cf-Chaoter
exercises in the textbooks Adlfferent from the summative
examination conducted by CBSE as well as admission tests
for various professional courses; from the findings of
Objective No.7,students opined that the present textbooks
are not useful for them to pass neither the CBSE examination
nor the highly competitive examinations such as I1T/Medical
entrance examinations ,etc, It appears that the textbooks
are written in such a way, as if all students after Std.XII
would pursue a career in physics by joining B.Sc, and later
on to other higher courses in physics; but in reality this
is not true,

CBSE's oNd objective has to get feedback mainly based
on the findings of Objective No,1(a) & (b), 2,3,4,6 and 7;
but only the major aspects will be recalled here, Certain
findings have already been given while dealing with the
previous sub-objective No.8 (b) in this report, in this
study: out of (13+15) Chapters in both the textbooks,(9+8)
chapters have somewhat good introduction to enable the
student-readers to make a good beginning to achieve CBSE's
2nd objective; and in other chapters, introduction itself
is found to be somewhat defective,/in both the textbooks,
most of the sections are well-written more or less and the
details may be seen from Table No,5-3 of this report
(pp.1at-2ai¢) ; but chapterwise, it is very difficult to note

even a single chapter, in both the textbooks, which seem
/ Begarding the academic content sections in esch chanter,
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‘perfect in all respects to achieve CBSE's ond Objective;
notably, the question of lack of enough background in
calculus will definitly come in the way of achieveing CBSE'sg
an Objective, as discussed in Objective No.8(a) of this
report; this view is being subported by students - . and
teachers' opinions too in Objective No.7 of this report,
From learners points of view, the investigator has come ‘to
the conclusion that Ch,7,12 & 13 in $td.XI and Ch.1,2,5 & 9

- in $td.XII textbooks could be considered as difficult,. dull
and uninteresting in many respects and may not help much in
the learning process, Though many of the solved/ answered
examples within the chapters are useful in overall under- -
standing of the sections/chapters in the textbooks, as such
they have not been provided for every section; moreover, the
nature of examples need to be more of mathematical in nature
rather than essay/short answer type, if they have to benefit
the students- this view is supported by expertgf'opinions
also (p.4ot ),End-of-chapter exercises are likely to help
more than textual matter, to the students to understand '
physics and to apply the same in different new situations,
provided they have sufficient background in mathematics;
most ggdgge exercises are related to application and other
higher/objectives with reference to Bloom's taxonomy of
educational objectives.

Now coming to CBSE's 3rd objective, it appears that

_the textbooks mightf::f;‘achieve{;this, provided the
students get proper attention especially in the mathematics
department, Above-average students, if they decide to
pursue a career in physics, are likely to get a lot of
benefits from this textbook and especially from the starred
sections and starred exercises, in spite of other defects
ih the textbooks as illustrated in the various tazbles for
the previous 7 objectives of this study,
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Regarding CBSE's 4th

development of enough interest in the study of physics,

objective in connection with the

findings have already been elaborated upon through Objective
No,8(b} of this report, in connection with scientific
attitude (pp.4Aa1-429); the presentation of the content in
the textbooks may not be helping much to develop serious
interest in physics and scientific attitude.

Finally CBSE's lazst objective regarding the development
of manipulative and experimental skills, cannot be talked
about in connection with the present physics textbooks
under study as the publishers took a wrong decision in
separating the activities/experimentations (Laboratory
Manuals) from the theoritical textbooks they produced, as
discussed under Objective No.8(b) in this report,



