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PREFACE

N

Every child should have the opportunity to receive a quality education.
- Bill Frist

Audrey Hepburn also rightly observes that “A quality education has
the power to transform societies in a single generation, provide children with
the protection they need from the hazards of poverty, labor exploitation and
disease, and give them the knowledge, skills, and confidence to reach their

full potential.”

Though the RTE act (The Right of Children to Free and Compulsory
Education Act, 2009) represents the consequential legislation envisaged under
Article 21-A, that every child has a right to full time elementary education of
satisfactory and equitable quality in a formal school which satisfies certain
essential norms and standards, it is still a distant dream even in Kerala, the
so called state with high education standards.

In order to ensure the quality education to all our students, timely
assessment and support becomes mandatory. National Achievement survey
carried out by National Council of Educational Research and Training (NCERT)
is also a part of this assessment. “Assessment Surveys provide a measure of
learning across a representative sample of students. They allow classification
of students at a specific grade level by their ability (what students know and
can do) in different subjects on the curriculum”. National Assessment Surveys
provide a ‘Health Check’ to the education system by analysing achievement
based on a range of background factors. Since the National Achievement
Survey focus on planning and administration purpose, they give less
importance to address the challenges to enhance student learning. So these
surveys fail to address the real classroom issues prevalent in our school
education system. When observed from a wider pedagogic perspective, the
findings of these studies need to be helpful to enable policy makers and

practitioners to solve the issues.




It is in this context the Baseline study of SCERT Kerala becomes distinct
in its nature. The Base line study tries to identify how far our students of
standard 10 are able to achieve their prescribed learning out comes based
on their performance in second term evaluation. Analysing the answer scripts
of selected students and conducting focus group discussion with the sampled
students, teachers,parents and LSG members the real issues faced by students
can be analysed. Ildentification of the issues makes it convenient to vision
and plan remedial measures. So formulating a pedagogic model in all the

sampled schools also becomes as one of the objectives of this study.

In this juncture the government is trying to revise the curriculum and
providing high quality training to teachers as part of the Public School
Rejuvenation Campaign (PothuVidyabhyabhyasa SamrakshanaYajnam).In
order to ensure the goal of Quality Education Pupils Right (QEPR),
a revamping of the school education system including higher education sector
with focus on access, equity and quality of public education is intended.

As part of high tech school program all class rooms from std 8 to 12 in
government and aided high schools are proposed to convert in to smart class
rooms. Setting up of computer labs in all lower primary schools and the
production of digital content and uploading the same on the web portal for
free and open learning are also proposed.

The government is also for modernizing laboratories and libraries in
school. It also proposes to set up digital repositories in schools and arts and
sports cultural parks. As part of inclusive education autism parks at selected
locations are also planned. The preschool education system is also targeted
for restructuring and modernizing in a scientific way.

Since the present education system consider each learner as a unit it
is quite mandatory to identify and address her issues in a most scientific and
pleasing manner. The findings of this study is expected to give more light on
individual learners which will help us to solve their issues to ensure the so

called “quality education” in its real sense and spirit.

Dr. J. Prasad
Director

SCERT, Kerala
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EXECUTIVE SUMMARY

Introduction

As envisioned in the RTE Act the responsibility of providing quality education
becomes mandatory to a democratic government. Ensuring quality education
requires continuous and systematic assessment of learners, their learning
environment and the classroom process.

Through this study SCERT Kerala tries to identify the learning issues faced
by our learners and probable reasons with regard to learner factors, teacher
factors and environmental factors.

Planning for remedial measures and formulating pedagogic models in all
the sampled schools also form the objectives of the study.

Since the present education system considers each learner as a unit, 'know
your child' becomes the need of the hour. The temperaments of learners and
social expectations on them are to be treated harmoniously for accomplishing
the desirable academic changes.

Research Questions and Conceptual Framework

Ensuring quality in the learning process demands varieties of initiatives at
all stages of schooling. Since the classroom process acquires significance
among all, each of the initiatives needs to address the following:

»  Identifying the cases where Learning Outcomes are achieved as visualised
by the system

«  The positive factors that enabled the best outcomes
+ Identifying the cases where performance is poor with respect to LOs
» Reasons and factors leading to weak performance

+ Initiatives and effort to be taken based on the findings for ensuring quality
education.

The study team, as a part of this, intended to analyse the above circumstances
in a wider and deeper pedagogic perspective. Hence, it is decided to assess
the performance and responses of the selected group of learners with due
weightage to all the factors influencing acquisition of Learning Outcomes.
Under these circumstances the following research questions were identified
for the conduct of the study:
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1. How far were the teachers able to consider the previous knowledge of
the learners for transacting the content?

2. Were proper and most appropriate teaching learning processes adopted?

3. Are the teachers competent enough in using multiple learning resources
for ensuring best Learning Outcomes?

4. To what extent were the learners were exposed to various evaluation
strategies?

5. Are the efforts taken by the teacher and the school as a unit good enough
to provide a conducive learning environment?

6. Isthere any kind of disparity between the suggested curricular approach
and the present classroom practice?

There exists different views and opinions regarding the quality acquisition
process at various stages of schooling. But the present educational system
admits the importance of Learning Outcomes as the prominent indicator for
quality education. In this context, periodical evaluation of learner
performance becomes inevitable. The present study minutely observes how
learner perceptions lead to the achievement of real learning outcomes.

Research Design

The present study focuses more on the qualitative analysis of the present
achievement level of the learners of Xth and XII th class in the state of Kerala.
It keeps on the features of Normative Survey. The observations and findings
of this study is expected to throw light on the following.

* Identifying the learning difficulties of learners with regard to content,
process and learning environment

* Analysing the reasons for the same and suggesting remedial measures to
improve learning

Sample of the study includes 135 schools across the state with 353 teachers,
3621 learners and 1423 parents and LSG members. The multi stage sampling
has helped to satisty the diversity of population.

Five tools were used for collecting data which includes the format to analyse
the performance of learners in the 2nd term evaluation and tools to focus
group discussion with learners, parents and LSG members. In addition to
this, an interview schedule for teachers and heads of schools concerned was
also used.
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Findings and conclusions
HS Section

The study leads to certain observations, findings and recommendations
pertaining to all aspects leading to better Learning Outcomes. A detailed
sketch with respect to the subjects under consideration is made available in
the following chapters. An abstract of the same is presented below.

Table. 1

Classification based on achievement in various subjects (HS)
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a) Learning of native language - Malayalam

* There exists problems in transacting the mother tongue, especially related
to concept attainment and classroom process was in identifying learner
difficulties. Identifying learner difficulties was yet another problem.

+ Contextual use of resources-reading materials, TLM, IT- enabled
materials, library and the expertise of local resource persons such as
experts/writers- is not done targeting expected learning outcomes. School
level efforts are needed to address this.

*  More exposure is needed to raise the level of confidence of each learner
with respect to reading, writing and performance. Use of library is
suggested.

Comprehensive assessment of students’ performance based on learning outcomes N 9




|

« Needs to familiarise merging trends and strategies in evaluation among
all learners.

* More platforms are to be arranged for sharing, presentation and
documentation of observation of days and other school level experiences.

* School level monitoring, reporting and analysis are highly desirable
focusing on learner performance and learning outcomes.

b) English as Second Language

Based on the study conducted for identifying the reasons for the drawbacks
in the performance of learners, elegant learning outcomes related to learning
of English in standard X were considered and the following findings were
drawn.

Regarding reading and comprehending tasks and texts, insufficient exposure
to reading was one of the major reasons. Different strategies of reading like
scaffolded and collaborative reading were not used. Lack of development of
basic skills in reading resulted in the poor performance of learner. Learners
of standard X students are to be made independent readers irrespective of
the textbook.

Regarding writing different discourses and creative writing, learners should
be provided more opportunities to comprehend and communicate orally using
good vocabulary for personal, social and academic purposes. Acquisition of
vocabulary is to be considered as a word is used in different contexts. Writing
a text also includes preparing a detailed plan for writing.

Regarding the application of language elements and grammatical
components, more opportunities have to be provided for using vocabulary
for social and academic purposes.

Suggestions for Improvement

«  Curriculum of secondary schools should set up performance standards
in English.

« Sufficient opportunities should be provided for enhancing language
competencies through interaction by learners and teachers, interaction
with experts, conducting seminars and through ICT enabled interaction.

» Adetailed report of the activities conducted by English clubs and forums
in each school had to be prepared and circulated.

* A strict monitoring by the department officials should be conducted.
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» Instandard VIII various activities like book review, film shows, seminars,
publication of bulletins, games and training have to be imparted.
c¢) Chemistry

« Ensure contextual experience to develop knowledge and language of
chemistry.

»  List of experiments for specific areas which provide rooms for developing
process skills.

+ Linking content across the textbooks and other disciplines of science which
leads to develop micro-processed Teaching manual and supporting TLM.

» Practical experiences to integrate the evaluation with the classroom
process.

»  Ensure the methods and material to support all curricular activities.

* Revamp the teacher empowerment programme to align with the
classroom needs.

»  Develop a platform to ensure the exchange of excellence and innovation
of the subject teachers, learners and schools.

»  Develop a self functioning research team of chemistry teachers.

d) Physics

« Use of appropriate strategies for assessing learners” understanding of
physics through expanding their experiential orbits.

+  Build the concepts on the basement of students pre-requisite in subject.
»  Prepare bridging material to fill the gaps.

»  Ensure the mathematical concepts using bridge material and activities
to ensure learning outcomes.

« Provide opportunities to experience the process of science by giving
exposure to Engage, Explore, Explain, Elaborate and Evaluate.

»  Exhibit the experiments in each unit for better planning of learners.

» Functionalise the laboratory, by improving its portability, open labs,
Experiment workshop, and talent labs to express the innovations of
children.

« Listing and classification of TLM, worksheets, science kit materials
according to the needs of the classroom and content.
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f)

Give opportunities to find out the real life situation for acquisition and
application of science related knowledge, skills and attitude.

Provide ample opportunities for ICT integration, use and supply of
resources related to each unit to customise the classroom process as ICT
has enabled.

Integrate the formative evaluation and summative evaluation with the
content process and methods which enable the children acquitted without
and fear.

e) Biology

Measures to ensure the quality of biology education

Adopt process- based learning strategies.
Adopt appropriate continuous and comprehensive evaluation strategies.
Transaction of curriculum should emphasise on the process of science.

Starts from children's pre-requisite and misunderstanding related to
concepts.

Ensure appropriate mode of systemic reformation in all sorts of biology
curriculum transaction.
Social science

Teacher -related problems and difficulties are prominent in the
transaction of social sciences especially, those related to geography.

The concepts with respect to geographical positions, climate, seasons, map
reading, contour lines, grid reference and features of toposheets are not
transacted properly.

Most of the developments and concepts of public finance and financial
policies are felt to be ambiguous even for average learners.

Presentation of selected and difficult concepts are to be done with the
help of ICT materials.

Need workshops for familiarising the use of maps and atlas.
Equipping S.S labs by purchasing materials suggested in the curriculum.

For developing the spirit and visions regarding nationalism discussions,
seminars and debates shall be arranged.

12
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* Teachers need to be helped with a deeper understanding of banking and
budgeting by means of training, workshops, classes by experts and field
visits.

*  Empowering the function of social science club in each school.
g) Mathematics

* Children should have the visual experience with logical and
mathematical relations in life situations of the environment.

* Use of learning materials in the classroom is to be strengthened.

* Material suitable for different mathematical concepts is to be developed
with the participation of students and parents.

* Learning gaps of mathematical concepts in each student are to be
identified in the beginning of an academic year and a module is to be
framed to fill the gap.

* To sustain and improve the achievement level of each student, there
should be a continuity and interim assessment and remedial measures.

* Space for ICT learning is to be encouraged.

* Every pupil should have their own space in the class room (especially for
weak students)

* Encourage the habit of training questions by students in the classroom.

* Mathematics club activities are to be strengthened. All children should
get opportunity to involve in club activities.

*  Quality teachers, parents’ involvement and Coherent progression from
grade to grade act as key to student success.

h) Higher Secondary Section

Higher Secondary classes are an integral part of school education. Itis a crucial
stage in the academic career of school children as diversion to professional
selection takes place during this stage.

The performance of students in 6 subjects such as History, Political Science,
Commerce which includes both Business Studies and Accountancy, Physics,
Malayalam and English in Higher Secondary section were analysed.

The percentage of students who belongs to high average and below levels in
different subjects are given herewith.
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Classification based on achievement in various subjects

History | Politics | Business | Accountancy | Physies |Malayvalam | English
High 26 20 30 21 20 i3 33
Average 61 35 il 27 30 40 47
Low 13 25 40 i3 30 3 20
Total 100 100 100 100 100 100 100
Table. 2
Classification based on achievement in various subjects
(HSS)
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i) Vocational Higher Secondary Education

Vocational Education is a distinct scheme of education meant to impart work

related skilll to students to make them competent to take up occupation or

engage in self employment. Vocational education attempts to interface

education with the world of work.

Some suggestions for the effective functioning of VSHE system can be

summarized as follows:

* Periodical training is essential for VHS teachers.

* Moniotoring is to be strengthened through both internal and external
monitoring system.

*  Online knowledge updation facility should be provided.

* Textbooks are to be provided to students and the library system should
be strengthened.

*  While revising curriculum focus should be given to practical experience.
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* Well equipped laboratories, multimedia rooms and smart class room
should be provided for all VHS schools.
* Vocational Expo should conducted effectively.

* Students interest and aptitude should be considered for the admission to
VHS courses.

j) Special Education

It is the responsibility of a democratic governmnet to ensure quality educaiton
to all its citizens. Eventhough inclussive education is to be promoted, the
activities in the sepcial schools cannot be under estimated.

One special school each from Pathanmthitta, Thrissur and Kozhikode have

been taken as sample for the study with 40 hearing impaired students.

Some academic issues and suggestions to solve them are summarized here:

* Proper analysis is not done for many curricular contents. The abstract
contents cannot be conveyed through gestures.

* Lackof exposure is seen in the analysis of toposheets. Many geographical
concepts are hardspot to even teachers.

* Lack of facilities for ICT enabled education in schools.

* Simplyfying the contents and the use of charts, flow-charts, concept map,
and word web will be helpful.

* The service of interpreter may be used in examinations.

*  More comprehensive should be given to all teachers on the effective use
of ICT for classroom transcations.

* The stratagies such as mime, skit, tableau may be used in classroom.

* Teacher should support the students at all level

Conclusion

Comprehensible assessment of students' performance based on learning
outcomes become significant. This comprehensive study involving all
the sectors in General Education such as Secondary, Higher Secondary,
Vocational Higher Secondary and Special Schools deals the learner
issues, its reasons and the solutions. Ensuring quality education to all
our students is our duty and for that timely assessment and support are
mandatory.

The individual teacher can refer this study to know their students which
is essential in the modern era. When observed from a wider pedagogic
perspective the findings of the studies will be helpful to enable policy
makers and practisioners to solve the academic issues.
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I. INTRODUCTION

The study is an attempt for the comprehensive assesment of students
performance based on learning outcomes. Through the study SCERT-Kerala
trys to identify the learning issues faced by our learners and the probable
reasons with regard to learner factors, teacher factors, and environmental
factors. Planning for remadial measures and formulating pedagoic models
in all the sampled schools also forms the objectives of the study.

Following were the specific objectives of the study:

® To study the achievement level of Xth and XII th standard students in
selected subjects.

® To identify the learning difficulties of the students of Xth and XII th
standard with regard to content, process and learning environment.

® To analyse the reasons of learning difficulties of the students of Xth and
XII th standards

® To suggest remedial measures to improve students” learning in selected
subjects of Xth and XII th standards.

In order to meet the objectives analysed schools of sencond term evaluaiton
of selected students in various subjects. Moreover interacted with students
and teachers for identifying their teaching-learning difficulties.

Focus group discussion with parents and LSG members was also done to know
their involvement in school activities and parenting style.

All the section in General Education such as High School, Higher Secondary,
Vocational Higher Secondary and Special Schools were involved in the study.

The detailed analysis, findings and suggestions for each subjects are given
separately.

It is hoped that the findings of the study will give more light on individual
learners for solving their academics issues.
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Il. METHODOLOGY

It is the methodology which determines the technique or procedure to be
adopted in an investigation .Therefore the selection of appropriate methods
and their proper application is indispensable for the success of any research
programme. The data collected by the investigators should be relevant,
reliable, valid and sufficient.

II.1 Objectives of the study

® To study the achievement level of Xth and XII th standard students in
selected subjects.

® To identify the learning difficulties of the students of Xth and XII th
standard with regard to content, process and learning environment.

® To analyse the reasons of learning difficulties of the students of Xth and
XII th standards.

® To suggest remedial measures to improve students” learning in selected
subjects of Xth and XII th standards.

II.2 Sample

Multi stage sampling method is followed for the study. In the first stage,
schools in all the districts where divided as Government and Aided. In the
second stage, schools where scheduled on convenient basis. Thus 135 schools
have been selected across the state as sample giving due representation to
type of management, locale and LSG. In the thrid stage, from each school an
average of 20 students were selected belonging to average, above average
and below average groups on convinient basis. The teachers dealing with the
subject under study, the parents of selected students and the LSG members
of the locality also became part of the sample. The district wise details of the
sample selected are presented as follows.
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Breakup of the Sample Used for the Study
No District Govt Aided Total
1 Thiruvananthapuram 7 6 13
2 Kollam 6 6 12
3 Pathanamthitta 5 3+1 * 9
4 Kottayam 2 3 5
5 Alappuzha 5 5 10
6 Idukki 4 4 8
7 Ernakulam 6 1 7
8 Thrissur 6+1 * 6 13
9 Palakkad 6 2 8
10 Malappuram 6 6 12
11 Kozhikode 6 S+1* 12
12 Wayanad 4 2 6
13 Kannur 6 6 12
14 Kasaragode 7 1 8
Total 77 58 135
* Special schools fable- 3
Number of schools selected for the study
14
_ — BGovt WAided OTotal
12
10
g° _
2 s M- H | L
4 HHH MEEREY pEAEREy g Y gy
District
Graph. 3
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Breakup of the Detailed Sample used for the Study

No District No.of No. of | Parentsand LSG
Students Teachers Members

1 Thiruvananthapuram 425 26 192

2 Kollam 395 46 240

3 Pathanamthitta 302 22 196

4 Kottayam 125 10 26

5 Alappuzha 165 23 92

6 Idukki 151 16 75

7 Ernakulam 300 21 50

8 Thrissur 412 53 140

9 Palakkad 70 16 52

10 Malappuram 375 24 128

11 Kozhikode 350 29 94

12 Wayanad 156 12 12

13 Kannur 395 55 126

14 Kasaragode 280 16 170

Total 3621 353 1423

Table. 4

Number of learners and parents participated in the Focus Group Discussion

450
400 1 = B =
350 -H Ol earners (]
EFarents
300
@ 250 1
=]
E 200 1

DKl H

IR
=

=
= = o = — [m] 0
_ fl: = _i E g (U] E d = % L]
District
Grupirt—4

Comprehensive assessment of students’ performance based on learning outcomes N 19




|

Number of Teachers participated in the Focus Group Discussion
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II.3 Tools Employed for the Collection of Data
Five tools were used for collecting the data .They are
Format to analyse the performance of students in second term evaluation.

Tool for focus group discussion with students.

1

2

3. Interview schedule for teachers.

4. Interview schedule for heads of school.
5

Tool for focus group discussion with PTA and LSG Members.
The details of the tools used are presented as follows.

(i) Format to Analyse the Performance of Students in Second Term
Evaluation

Identifying the learning issues of students was the major task. For that each
answer scripts of selected students were analysed in detail and selected the
items from the question papers for detailed analysis. An average of 8 to 15
items had been selected for this. The questions for which the majority of
students fail even to attempt, partially answered and satisfactorily done were
selected. The probable reasons for failing to attempt a question and partial
answers were discussed in group and analysed the learning issues of students
in terms of content, process and learning environment. At the same time
creative and divergent answers of students were also highlighted. The
thought and imagination behind these answers were also discussed in terms
of learner factors, teacher factors and environmental factors.

(ii) Tool for Focus Group Discussion with students

The Focus group discussion with students was designed to conduct in a free,
informal and democratic set up in order to enable them to speak without any
hesitation. This tool was to identify the actual reasons of learning issues and
the difficulties they faced. Only the selected students whose answer scripts
were analysed were called for the focus group discussion.

The like or dislike of the students for examination, the time available for
answering all the questions and the comprehensibility of the questions were
discussed in the beginning. The questions which they felt easy,
comprehensible and difficult were identified. The questions they omitted were
also noted. The questions which they could answer after the examination
with the help of parents, teachers or peers were asked. Information about the
help they need to perform well in their next examinations and what they
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learned through this exam including the strategy to be adopted in time
management, way of preparation and content knowledge were also collected.
These real responses of students were expected to triangulate with their scores
in the term examination.

(iii) Interview Schedule for Teachers

The interview with the teachers was aimed at identifying the learning issues
of students and the problems in teaching learning process from the
perspective of a teacher who continuously evaluate the students.

The information about how the teachers evaluate the question paper based
on the responses of students was collected. The questions for which their
students enjoyed and answered well and its probable reasons including the
conceptual clarity, the role of strategy and the Teaching learning Material
(TLM) used in the class room were asked.

Data about relatively difficult questions to students and its probable reasons
including the difficulty in content, lack of process adopted in class room and
the insufficiency of time were collected. The creative and divergent answers
of students, and the answers which reflected their ability to analyse a situation
were also gathered.

It was also enquired whether the scores of CE go hand in hand with the
performance in TE. After evaluating the answer scripts of students, their
understanding, the areas where they need support and the strategies to be
adopted further in class room were also discussed.

The responses of teachers were expected to triangulate with the responses of
students and their scores which would be helpful to identify the real learning
issues of students and to prepare the remedial measures to overcome it.

(iv) Interview Schedule for Heads of School

The interview schedule for the HM consists of mainly ten areas to make
enquiry on how the school provides conducive environment with proper
linkage to students, teachers and parents.

The first question enquires the method adopted by the school to decide the
CE scores of students. Next one is to identify whether any systematic method
is followed in the school to understand each and every student in their
academic level. The next one intends to know about the strategical measures
adopted by the school to list the level of the learners. The fourth is on teachers
planning and its effectiveness in the school.
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The HMs are suggested to explain the steps taken to ensure conducive learning
environment and process in classroom. The analysis of students score in
examinations, its follow up programmes for remedial measures at school level
are also collected. Any visible change of these efforts are also collected
accordingly.

How the school ensures the regular attendance of all students is asked.

The ways of sharing the examination results of students with parents are
also gathered.

In general, it is expected to get an overall view of the school as an academic
institution providing quality education.

(v) Tool for Focus Group Discussion with PTA and LSG Members

Focus group discussion with parents and LSG members is focussing on their
involvement in school activities and their parenting style.

The involvement of parents in CPTA meetings, the subjects discussed in such
meetings are also collected.

It was enquired whether they discuss with their wards on the topics taught
in school. How they discuss on examinations with their wards, analyse the
answer scripts etc are also gathered.

In order to solve the learning issues if any, of their wards how they keep in
contact with teachers and school is asked. Whether they check the note
books/ diaries of their wards regularly and help them to do the home work /
assessment are also enquired.

The facilities provided at home for conducive learning environment including
the space for open discussion to solve their physical/mental problems if any
and encouraging them in time are also enquired.

The last two areas in the tool are especially for LSG members to know whether
they are participating in general functions organised at schools including
day celebration and their involvement in the resource mobilisation and its
timely evaluation.

The data gathered through these five tools were expected to give a clear
picture on the learning issues of the students, and how far their performance
is influenced by the teacher factors and environmental factors.
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II.4 Procedure of Data Collection

The process adopted to achieve the objectives is presented as follows.

® Analyzed the scores of second term evaluation of selected students
(10th and 12th students) in various subjects.

® Identified the items from the question papers for detailed analysis.
® Analysed the answer sheets of selected students.
® Interacted with the students for identifying their learning difficulties.

® Interacted with the teachers for identifying their issues in teaching
learning process.

® Analysed the data quantitatively and qualitatively and prepare a report
focussing on the learner issues, probable reasons and suggest remedial
measures.

®  Interacted with the heads of institution, PTA and LSG members to
identify the various elements affecting effective teaching learning process
in schools.

The prime data used for this study was the answer scripts of the selected
students of second term evaluation. Standardization of tool was done by
analyzing 20 answer scripts of each subject through item analysis. An average
of 8 to 15 items had been selected for this. The questions for which the majority
of students fail even to attempt, partially answered and satisfactorily done
were selected. The probable reasons for failing to attempt a question and
partial answers were discussed in the group and analysed the learning issues
of students in terms of content, process and learning environment. At the
same time creative and divergent answers of students were also highlighted.
The thought and imagination behind these answers were also discussed in
terms of learner factors, teacher factors and environmental factors.

Two subjects taught in High School were given for each district and each
subject was given for two districts. Selected subjects in Higher Secondary,
VHSE and Special school were also given to different districts.

The details are given as follows.

No District Subject 1 Subject 2 Remarks
1 | Thiruvananthapuram | Social science Hindi High School
2 | Kollam History Political science | Higher Secondary
3 | Pathanamthitta Maths Biology High School
4 | Kottayam Electrical Communication Technology | VHSE
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Commerce

5 | Alappuzha Higher Secondary

6 | Idukki Physics Chemistry High School

7 | Emakulam Physics Higher Secondary

8 | Thrissur Malayalam Mathematics Including a special
school

9 | Palakkad 4 Vocational subjects * VHSE

10 | Malappuram Malayalam English High School

11 | Kozhikode Physics Social science High School

12 | Wayanad Higher Secondary

13 | Kannur Chemistry Biology High School

14 | Kasaragode English History High School

Table.5

* Accounting and Taxation, Travel and Tourism, Computerised Office Management and
Fashion Apparel Designing

As a first step in the district level, one day orientation was conducted for the
investigators. The tools such as the Format to analyse the performance of
students in second term evaluation, Tool for Focus group discussion for
students, Interview schedule for teachers, Interview schedule for heads of
school and Tools for Focus group discussion for PTA and LSG members were
familiarized in the workshop.

Three day workshop for answer script analysis was also conducted at district
level. Detailed analysis of selected answer scripts was done at this stage using
format for qualitative analysis of answer scripts (Format No.1)

A try out (one day) was also done at two schools in each district. (One sampled
and another non sampled school). The investigators were divided into two
groups and went for try out. All tools were tried out . A discussion and sharing
the experience of try out was also done. Based on the discussion, the tools
and data collection procedure were finalized.

Data collection at sampled schools was done for two days. A group of three
investigators including a faculty member from DIET visited the schools and
collected data using the tools.
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II.5 Tabulation, Consolidation and Analysis of data

The data collected through the analysis of answer scripts were quantified
and subjected to percentage analysis.

The data collected through the focus group discussion with parents and LSG
members, structured interview with heads of schools, teachers and the
informal interaction with students helped to identify the learning issues faced
by the students.

These learning issues were classified into three broad areas as content, process
and learning atmosphere.

These area were analysed qualitatively based on seven factors which
influenced the learner and their achievement.

® Pre requisites of the learner
® Teacher competency

¢ Learning process

¢ Learning resources

® Process of evaluation

® Learning environment and
® Approach of curriculum

Based on this analysis a detailed report was prepared focusing on the learner
issues, its possible reasons and remedial measures.
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L 2. ENGLISH

a4

2.1 INTRODUCTION

English, being the second language, acquires special focus as part of general
education in the state of Kerala. A learner joining the main stream of
education in standard I is exposed to varieties of learning experiences and
finally reaches standard X, the terminal stage of schooling. No doubt, the
learning outcomes visualized in each stage denote the cumulative effect of
the experiences received so far. The language competencies of a 10* class
learner is very special and significant as this help the learner enter the very
next stage of education with confidence and pride. In each stage of learning
‘what the learner can’t’ is equally important as ‘what the learner can’ and is
to be analysed very minutely with deserving sense, spirit and vigilance. In
this context learning issues and difficulties faced by the learners get
prominence and demands remedial measures in a genuine class room
atmosphere.

2.2 LeaArNING OUTCOMES

For the present study, eight learning outcomes related to learning of English
in Standard X are considered and are presented below

Read, comprehend and interpret a given text
Prepare a note of appreciation.

Prepare a discourse profile.

Construct a character sketch.

Prepare a narrative.

Draft a notice.

L S R A

Identify and use tag questions, conditional clauses and frame questions.
8. Report a given dialogue.
2.3 ACHIEVEMEN STUDY

The grade level achievement of 160 and 229 students in Kasargod and
Malappuram districts respectively are given below.
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District B* to A" D" to B EtoD
No. to No. to No. to
students % students % students %
Kasaragod 37 23.12 72 45 51 31.87
Malappuram 67 29.25 123 53.7 39 17.03
Total 104 26.74 195 50.12 90 23.13
Table. 7
The table shows that only 27% of the sample could score grades B+ and above.
Moreover the number of learners who scored grades D and E comes 23% of
the sample. This needs further analysis so as to identify the reasons for the
poor performance.
The factors of learning outcomes as reflected in the assessment tools/
questions are categorised into the following three main areas.
O AREA I : READING AND COMPREHENDING TASKS AND TEXTS
1. Able to infer the ideas
2. Able to pick out sentences
3. Able to locate words
4. Able to identify the theme
5. Able to identify the poetic devices
6. Able to write with proper ideas, style and language
7. Able to interpret data.
O AReA II : WRITING DIFFERENT DISCOURSES AND CREATIVE WRITING.
1. Able to write with proper ideas, style and language
2. Able to interpret the data.
3. Able to organise details carefully.
4. Able to write with proper/appropriate language
5. Able to expose the character.
6. Able to organise the ideas.
7. Able to uselayout.
8. Able to use details of the programme.
O AREeAIIl: UNDERSTANDING AND APPLYING LANGUAGE ELEMENTS AND GRAMMATICAL
COMPONENTS
1. Able to use appropriate question tags.
2. Able to frame questions.
3. Able to write conditional sentences.
4. Able to report a given dialogue
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Factors and achievement level : The achievement levels of students in each
area based on the factors of learning outcomes are given in the table below.

|
-----i

0 10 20 30 40 50 60 70 80

Graph. 8

Areal : Reading and comprehending tasks and texts

Kasargod Malappuram Total
Factors of Learning Outcomes No. of No. of No. of
students | % |studenty % students %
1. Able to infer the ideas 60 37.5| 80 [4.93 140 {35.99
2. Able to pick out sentences 140 87.5| 190 [82.97| 330 |84.83
3. Able to locate words 140 87.5] 190 [g2.97| 330 [84.83
4. Able to identify the theme 60 37.5| 80 |34.93| 140 (35,99
5. Able to identify the poetic devices 40 25 80 134.93| 120 (30.85
6. Able to write with proper ideas, 20 12.5| 30 13.10 50 |12.85
style and language
7. Able to interpret data 140 |87.5 160 |69.87 | 300 |77-12
8. Able to organise details carefully 60 37.5] 70 [30.57| 130 [33.42
9. Able to write with proper language 80 50 90 |39.30| 170 [43.70
10. Able to expose the character 80 50 90 (3930 170 [43.70
11. Able to organise the ideas 40 25 50 21.83 90 |23.14
12. Able to use the layout 140 87.5| 190 [g0 97| 330 |84.83
13. Able to use the details of the programme| 60 37.5| 80 |3493| 140 [35.99
14. Able to use appropriate question tag 40 25 50 |»183] 90 [23.14
15. Able to frame questions 40 25 50 |o1.83] 90 [23.14
16. Able to write conditional clauses 20 12.5| 40 17 47 60 [15.42
17. Able to report a given dialogue 40 25 40 17.47 80 120.57

Table. 8 Acheivement level and Learning Qutcomes
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The data demands further analysis in terms of ‘what the learner is able to” and ‘what the
learner is unable to.

ANALYSIS OF DATA

Strength : The learner is able to No of students %
1. Express the ideas in his/her own words 60 15 %
2. Prepare a note of appreciation 66 17 %
3. Use creative language 45 11 %
4. Have thematic knowledge (knowledge
about the content of the given text) 260 66 %o
5. Attempt to construct discourses 340 87 %
Table. 9
Limitations : The learner is No of students %
1. Unable to express ideas effectively 329 85%
2.  Unable to organise ideas carefully 320 82%
3. Lacking accuracy 330 84%
4. Committing syntactic, morphological
and phonological errors 300 77%
5. Poor in reading comprehension 300 77%
6. Lacking basic script literacy 80 20%
7. Poor in acquisition of active vocabulary 200 51%
Table.10

Itis evident from the table that less number of students are able to perform well whereas
more of them fail to show good performance in most of the areas under consideration.
The ability and inability of the learners to perform in specific areas are also analysed
based on the reasons they identified. The analytical observation are precisely presented
in table 11 below.
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ﬁ transfer the
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oS given.

Table.11

This part of analysis clearly shows ‘what and why of the limitations with
respect to certain tasks/ performances considered as a part of the study. Based
on these observations and the direct experience of the study team related to
various classroom practices, the following reasons are identified as the
reasons for the weak performance in the area:

REASONS : READING AND COMPREHENDING TASKS AND TEXTS.

* Insufficient exposure for reading aloud and silent reading.
* Less opportunity for reading and sharing what they read.

* Non application of different strategies of reading like seaffolding and
collaborative reading.

* Pause and reflect activity conducted after reading is more focused towards
getting the peripheral meaning only. It is not linked with the vocabulary
or the words and other language elements which constitute the meaning.
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* Lack of basic reading skills like linking graphemes with their phonemes,
word building, reading with meaning chunks, etc are not properly
identified and given due support as a part of regular teaching and learning
process.

* In sufficient awareness of teachers-how to process different kinds of
genres.

* By standard X, learners are expected to become independent readers so
that they can read and comprehend unfamiliar texts suited to their level.
But the students are not exposed to acquisition of reading strategies like
reading back and forth to get meaning, ask questions, while reading,
predict the nature of two text and what will happen next etc.

* The only reading material that is made available in the classroom is the
TB. The lesson is read once or twice for getting the questions included in
the text book. Multiple opportunities for authentic and meaningful reading
are not provided as part of teaching learning activity.

* Lack of encouragement for extensive reading beyond the text book and
near absence of culturally specific interesting reading materials, belonging
to different genres like stories, poems, autobiographics etc

* Little opportunity for identifying and analysing purposes, structures and
elements in the case of reading texts.

SL Learning Descriptions No. of No of % of Reasons Reasons stated by
No | Constraints of total students students stated by teachers
Limitations | students facing facing students
learning | constraints
constraints
1 | Unableto | Cannot use 389 350 90% Don’t know | Lack of basic
express proper how to use | writing skill, poor
the ideas | vocabulary a sentence. | vocabulary. Lack of
inn own cannot use Don’t get cohesive devices,
words proper proper lack of confidence,
cohesive words. lack of sufficient
devices, Don’t know | exposure
cannot use the
appropriate cohesive
language devices.
commit a Teachers
lot of don’t give
errors. enough
tasks for
writing.

2 | Unableto | Learners 389 349 90% Don’t get Children don’t how
write with | fail to use proper to write sentences.
proper descriptive vocabulary. | Lack of proper
ideas, words. Fail reading habits,
style and | to present Capnot Reading is not
creativity | the idea write . encouraged. Lack of

organically. complicated performance and
They sentences. writing based
cannot activities.

write using

impressive,

stylistic

language

Table. 12 Problems in writing different discourses and creative writing
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Area II : Writing different discourses and creative writing

The research team conducted detailed analysis of the type of limitation the
students felt pertaining to the area. This was carried out in view of the
statements from students and teachers. The observations are presented in
the table 12.

Based on the analysis of the data the following reasons are identified with
respect to the weak performance of the students in the area, writing different
discourses and creative writing.

REASONS

Learners are aware of only the format and layout of particular discourses
and are ignorant about the characteristic feature like structure, content etc
of the discourses.

This analysis shows that learners face challenges related to writing in English
in the following aspects.

* How accurate is language of the students or to what extent are they able
to exercise language control in their writing?

* How extensive and applicable is the language of students in terms of the
usage of vocabulary?

* How do they maintain and communicate through writing or to what
extent are they able to employ effective communicative strategy in their
writing?

* How is their cultural understanding reflected in their communication
through writing?

It is expected at this stage that learners understand and apply knowledge of
standard language, grammar and speaking and writing conventions to
improve their writing. Almost all teachers and students admit the fact that
little importance is given to guided writing which links to controlled writing
and is scaffolded to free writing. The learners need writing opportunities of
guided and controlled writing tasks and activities in the classrooms.

The analysis of the students” writing show that students have a very limited
active vocabulary which they use in their writing. An analysis of students
notebooks also reveal the fact that vocabulary is taught explicitly through
direct teaching in very limited contexts. Rote learning vocabulary including
its meaning doesn’t lead to extensive and applicable use of vocabulary.
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The analysis of the answer scripts and interaction with the students indicate
that students get little opportunities to comprehend and communicate orally,
using vocabulary for personal, social and academic purposes. This has direct
bearing on acquiring language control so that the students acquire and apply
conventions, grammar, vocabulary, etc. in their writing.

Comprehending the teacher talk is an important input for learners in
acquiring a second language like English. Students do not get opportunities
for teacher talk aimed at different purposes used in different tasks of teaching
learning purposes. Even this opportunity is not considered as a major input
towards mastering language in the English classroom.

Acquisition of vocabulary is assumed as imparting the meaning of the word
by majority of the teachers. Other forms of the same verb, its pronunciation,
its usage and the contexts are not discussed as part of improving students’
vocabulary. This in turn affects the vocabulary of students.

Writing a text in the class room is seen as the final product of writing exercise.
A detailed plan for writing and its corresponding processes which gradually
scaffolds the students ability to write rarely happens in the English classrooms.
Building up on students prior language, generating words and ideas,
organising ideas for a specific purpose has to be made and planned as part of
teaching learning process. If this process happens it will definitely add to
extensive and applicable use of vocabulary in students writing.

Opportunities for oral expression and reading have direct influence on
improving one’s language and vocabulary usage. The little emphasis given
in this aspect lead the students to limited language competency and
vocabulary usage. While speaking, there are many other means of support
for getting the message.

While speaking there are many other means of support for getting the message
conveyed to the audience. But while writing, the other means of support are
not availed. So the learners have to employ a variety of language elements
in the writing to convey the message. Very often the students are able to
convey the intention of communication through writing but they fail to
convey the basic message through writing. They fail to identify the
communicative form of the text (discourse), the vocabulary and sentence
structures to be used and the organisation of the text in order to achieve the
writing purpose. This shows the weakness of the writing purposes in the
English class room and the absence of editing process. But time is wasted on
identification of errors in the students writing, explicit corrections, rewriting
and correction of homework. Teachers haven’t realised that these strategies
demotivate the students in learning. The application of writing conventions
like organisation into paragraphs, punctuations, vocabulary etc. improve
communication through writing. The analysis of writing tasks even in simple
discourses like conversation shows that the learners fail to apply these
language conventions in the writing. The lack of reading experiences coupled

Comprehensive assessment of students’ performance based on learning outcomes N 43




|

with shaping and polishing writing, taking care to apply correct writing
conventions, punctuations, vocabulary and structure of the text. If this
process is applied, definitely the students would be able to develop their
expressive ability through writing and improve the writing outcome. The
lack of application of appropriate cohesive devices definitely indicate
students failure to understand the language conventions.

Area IIl Understanding and applying language elements and grammatical
components

The competence of a learner to use language with accuracy and
appropriateness is one of the outcomes expected at the terminal schooling.
The learner is expected to use language elements suitable for the context in a
fearless manner. This enables the learner to raise the level of confidence in
speaking and writing as well. The observations reached after the analysis of
the data are summarised in the table below.

Table . 13

44 B Comprehensive assessment of students’ performance based on learning outcomes




1

Reasons:

The analysis of answer scripts and interaction of the students indicate that
students get little opportunities to comprehend and communicate orally using
vocabulary for personal, social and academic purposes. This has a direct
bearing in acquiring language control so that the students acquire and apply
writing conventions, grammar, vocabulary etc. in their writing.

Suggestions

Proficiency in English is a rapidly growing requirement in the context of
academic achievements and job requirement in Kerala. The ability to
communicate in English has become a distinct advantage for learners in their
academic progress and in their career development. It is obvious that a learner
who lacks oral and academic competency in English will be a disadvantage
during her higher secondary schooling and in future. So teaching and learning
English during the secondary school should lay a strong foundation.

2.4 SUGGESTIONS IN TEACHING LEARNING PROCESS

1. Set up performance standards in English

Itis expected that the curriculum for the secondary school stage should clearly
formulate the expected student outcome of how well the students need to
acquire the competencies in English. But the present curriculum has set up a
discrete set of learning outcomes connected with each unit but fails to describe
the expected performance by the end of standard X. It would have been much
better that the curriculum spell out the performance standard for students
using the following descriptions.

a) Comprehensibility : How well is the student understood?

>

) Comprehension : How well does the student understand?

@}

) Language control : How accurate is the student’s language.

&

Vocabulary usage : How extensive and applicable is the students
language?

e) Communication strategies : How do the students maintain
communication?

f) Cultural/contextual awareness : How is their personal and contextual
understanding reflected in their communication?
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Students in secondary state should get sufficient opportunities for
acquiring oral language skills so that they can use it and extend it to
academic language development. This is essential for learning English.
The development of oral language during secondary stage has to be linked
with school activities, students” personal and social experiences and
classroom routine. The classroom process should provide sufficient space
for developing oral language competencies through different modes and
through the interaction with peers and teachers. This has to be integrated
with the teaching learning process.

2.5 AT suB DISTRICT/ EDUCATIONAL DISTRICT LEVEL

For the effective learning of English, efforts are also needed at sub district
and districtlevel. All the activities suggested need to be organized in a wider
and deeper pedagogic perspective. Most of the programs suggested aim at
Teacher Professional Development.

Interaction with the students in all schools - By a core team of English
teachers.

Interaction with experts/ guests : To be organized in each school.
Competition for teachers : Oral, written, performance and creative work.
Conducting seminar in each school - To be organized by the forum.
Publication of creative journal of teachers - Sub District level.

Setting blog for English teachers.

Reporting and reviewing the programs in the HMs conference. Discussion
and planning.

Conducting ENGLISH FEST

NoTE

Each school need to prepare a draft of activities in connection with English
club (For students) and English Forum (for teachers) in the beginning of
the academic year.

At school level, SRG and the H.M are in charge of implementation and
monitoring.

At sub district level the Forum is responsible for conducting all activities.
Monitoring is to be done by the DEO.

46
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* English subject council can initiate all the programmes at school level
and put creative suggestions for the effective functioning of English Forum
at sub district level.

2.6 SUGGESTIONS

At school/class level

The following activities are suggested at school level especially from Standard
VIII English which are to be made a part of classroom teaching. English club
should take charge of it.

* Bookreview and presentation - By all students on rotation basis.
* Interaction with guests/ experts and preparing reports

* Watching short films - every week and prepare appreciation/critical
Reviews.

* Seminar on selected writer/ book - Group work once in a month
*  Weekly publication of English club.

* Presenting/ narrating an event or story and suggesting related aural and
oral activities.

* Publishing a bulletin exclusively in English - Term wise. (Including
creative works)

* Language games - Oral / Written performance

* Guided reading of selected texts - all classes

* Familiarizing good aural experiences and simple written materials.
* Conducting ENGLISH FEST

* Compulsory participation of teachers in the cluster training.
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Learning difficulties identified among students of X: Hindi

Unable to read in a multiple way, 50

Unable to substantiate logically, 66

Unable to identify the syntactic features, 88
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4. MATHEMATICS
> \ 4 > 4

4.1 BASELINE STATUS OF ACHIEVEMENT OF X™ STANDARD STUDENTS

The scientific research and development in the areas of nano technology to
space science is based on the finding in Mathematics. But for many decades,
mathematics has been considered as the most difficult subject for the students
of scholastic education. Students, those who complete 10th and 12th standard
public examination, are still lagging behind in mathematics. In this context a
study on these issues is relevant and essential. The observations in this area
are evolved by analyzing the performance of the sample in the second term
evaluation. The experience of interacting with students, teachers and parents
has also contributed for reaching these observations.

Sherman, Richardson and Yard (2005, p 3) remind us that “Mathematics
instruction must provide many opportunities for concept building,relevant
challenging questions, problem solving,reasoning, and connections within the
curriculum and real-world situations”. Westwood (2000) also reminds us that
“The educator is the pivotal person in ensuring successful learning”.

The study report is a reflection of the pros and cons of the challenges and
promises of the academic issues related to Mathematics acquisition process.

The present study focus on the context of acquiring certain learning outcomes
which are the pith of the evaluation tool and are cited below.

1. finding out the coordinates of the vertices of a parallelogram
Tangents drawn from a point to the circle have equal length.

To identify the measurements of a square pyramid.

= LN

developing quadratic equations and finding out the solutions of quadratic
equations.

To identify the trigonometric ratios and its use in proper situation.
can find the measurements of the right-angled triangle .

can compare the measurements of cylinder and cone.

® N o O

can identify the properties of tangents and chords of a circle.
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Learning difficulties — Detailed Analysis

1

Learning difficulty

Explanation

Sample

No of
Students
facing
problems

% of
Students
facing
problems

» Unable to identify the
coordinates of vertices of
geometrical shapes in a
plane.

Unable to visualize the
coordinates in plane.

Can’t analyse and interpret
the peculiarities of points in
the axes.

Have no idea to calculate
the distance between points
inaline

Unable to identify the
peculiarities of coordinates of
points in horizontal and
vertical lines parallel to X and
Y axis.

Cannot find out horizontal
and vertical distance from
the origin to a point in a plane.

Unable to correlate the
properties of different
geometrical shapes in
plotting point in the vertices

of different shapes.
Unable to picturize the

relationship between origin,
axes and radius of circle .

240

208

87%

» Unable to relate the
tangents in circles and
different geometrical shapes
in and outer circle.

Students know the basic
concepts of tangents of
circles but cannot visualize
and draw conclusions on the
basis of tangents, polygons
and centre angles of circle.

Cannot apply the properties
of different tangents drawn
from a point in a practical
(new )situation.

Unable to identify and use
suitable problem solving
techniques by using the data
given in a problem.

Cannot visualize the
tangents as  sides of
particular  geometrical
shape.

Unable to identify the
relation between the
tangents drawn to outer
circle

240

202

84

Table.15
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opposite to the vertex of a triangle
and its perimeter.

e Cannot connect the data given
and to be found out.

e Unable to apply the property of
tangents PAXPB=PC?>.

e Cannot identify the side of the
square is the tangent.

_ _ * Unable to visualize solids. 240 180 75

* Unable to visualize the| « Have no hands on experience in
solids and prisms (cylinder, developing models of solids and
cone, square pyramid). pyramids.

e Cannot utilize the relation among
base,lateral edge and lateral
height in a practical situation.

e Can’t identify mathematical
operations to be done related to
a particular problem.

e Lacks the knowledge of square
and square root.

¢ Not able to correlate the base,
lateral height and height of a
cone.

* Unable to identify that converting
from one shape to another the
volume remains unchanged.

e Can’t identify the ratios of the
base,height and lateral edge of a
square pyramid.

* unable to convert given idea into 240 80 33

* Unable to convert the| mathematical language.
given data into algebraic| « [ack of experience in solving
exprqssion (second degree| gecond degree equations in
equations). different ways.

e Unable to correlate,arithmetic
and algebra.

e Unable to visualize the given

* Unable to visualize and| mathematical situations. 240 182 76
utilize trigonometric ratios| « Can’t identify trigonometric
in daily life situations. ratios.

e Unable to apply the properties
of trigonometric ratios in
isosceles triangle.

e Cannot utilize the trigonometric
ratios in practical situations.

e Unable to identify the right
triangles when drawn in different
ways.
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The learning difficulties of the students are derived through various strategies

such as, analysis of answer scripts and interview with students, teachers
and parents .

These learning difficulties can be prioritised as follows.

* Unable to identify the coordinates of vertices of geometrical shapesina
plane.

* Unable torelate the tangents in circles and different geometrical shapes
in and outer circle.

* Unable to visualize the solids and prisms (cylinder, cone, square pyramid).

* Unable to convert the given data into algebraic expression (second degree
equations).

* Unable to visualize and utilize trigonometric ratios in daily life situations.

Each of the above items are further analysed so as to identify the basic reasons
at micro level and are presented in table 15.

The data and results of percentage of students facing learning difficulties are
given below in Figure 1.

Learning Achievements identifiend among students of X: Mathematics
90
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70 0
N o
o (3}
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On further analysis it is found that the reasons for learning difficulties could
be stated as follows.

The language structure to define concepts seems to be obscure.
The non readability of the maths text book.

Lack of motivation in language activities.

Cannot solve problems which are not familiar.

Lack of individual attention by the teacher.

No confidence in asking doubts.

No opportunities for discussion in the class.

Problems related to construction are difficult as accurate measurement
calculations are needed.

Cannot draw the angles of a triangle in the central angle of the circle.
correlate the length of the tangents to the area of square.

Don’t have the ability to draw the figure accurately.
Students cannot visualize the coordinates in a plane.
Students are not able to answer divergent questions

Students find interest in solving problems in classroom but can’t perform
well in examination.

Students can’t identify the problems in a different situation.

Cannot correlate different concepts in a particular problem.
Students have weak previous knowledge.

Cannot visualize the solids and their measurements.

Cannot identify suitable trigonometric ratio in a particular situation.
Want to develop different problems related to the topic.

Want to solve all problems in mathematics textbook.

4.2 DatA ANALYSIS

Considering the above 6 areas based on the answer scripts, opinion of students,
teachers, headmistress and parents the following conclusions are evolved:

Majority of pupils have solved the problems which involve numerical
calculations.

38
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Children are capable of applying numerical value in a particular formula.
The problems involving numerical calculations are comparatively less
in the question paper and maths text book

*  Most of the mathematical concepts are based on logic. Children are not
able to formulate application level practical situations.

e Children find it difficult to tackle numerical operations involving
fractions, decimals and negative numbers.

* Mathematical construction is interesting and easy for students. Emphasis
is given to mathematical construction and children get their own space
in doing such activities.

* Student find it difficult to visualize the mathematical concepts and solve
a problem.

* Children don’t get proper experiences for visualizing concepts in the
classroom. All mathematical concepts are not even visualized in
classrooms. But when discussed in detail it is felt that in classrooms only
a teacher version of visualization takes place.

* Teacher versions following students” version promotes acquisition.
* Most of our children fail to correlate logical aspects of a problem.
* Different thoughts are not being shareed in the classroom.

* Divergent methods of analysing a particular problem is not properly
promoted in the classroom

* Due to weak analysis in mathematical concepts and problems children
are not able to integrate different concepts in a particular situation

logically

* It is seen that 75 percentage of our students lack the ability to solve a
mathematical problem in new a situation.

*  Children are able to solve problems discussed in classroom. But they fail
to apply the same in a new context.

e Children find it difficult to write the steps to solve such problems.

* Teachers donot get sufficient time to ask analytical questions to generate
divergent thoughts in each student.

* Individual attention is notrendered by teachers in the present classroom.

* Continuous evaluation is not done systematically in the classrooms.
Planning of lessons is not done properly.
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A meticulous analysis of the obstacles in the learning process.

4.3 LEARNERS’ CONUNDRUM IN BRIEF

Unlike other learning processes related to different disciplines,
mathematics pedagogy has an aversive and phobic transactional mode .

Most of the learners, especially in scholastic system,are afraid of
underestimating their intelligentsia status in terms of the performance
in mathematics.

The language of mathematics, many a times, becomes Greek to them.

The mathematical concepts become abstract and obscure to the learners
since no effective materials have been utilized to make the transactional
process comprehensible.

At the time of the presentation of a mathematical problem by the teacher,
the inhibited nature of the learners prevents them from the required logical
analysis of the problem.

Even the learners are denied to discuss the problems in groups to decode
the concepts related to the problem.

No ample opportunity is given to the learners to share and express their
tindings.

The repetitive and monotonous statements, definitions and questions
create boredom among learners.

The reading materials, which, ofcourse is supposed to quench the
inquisitiveness and disclose the ambiguities, increases the perplexity and
confusions related to the concepts.

The readability of the text book, as far as the learner is concerned, is very
weak.

Even an oral question or problem,which may be sometimes based upon
mental logics raised by the teacher, creates a vacuum in the minds of the
learners.

Class tests and unit tests aggravate the phobic state of the learner and
erase the last line of confidence.

Majority of the students do not get the individual academic scaffolding
inside or outside of the classroom.

60
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4.4 FEEDBACK FROM TEACHERS

* A mathematical concept transacted in the classroom no longer sustains
in the minds of the learners.

* Those children who have already conceived the ideas and applied in
certain situations in the classrooms, fail to operate the same in a different
context.

* For all transactional processes, it is very difficult to organize materials
concerned to concretise .

* Children do not participate wholeheartedly in group activities.

* During a problem solving activity, very few learners come forward with
inquisitive questions.

* The content to be finished within a short span of time,addressing the so
called constructivist paradigm, is alarmingly lengthy and normally the
teacher has to skip at certain slots.

*  Most of the learners lack previous knowledge required ,related to the new
concepts presented in the class.

* Students are not capable of accomplishing the individual home
assignments given.

* The domestic environment of many students is not favourable or
supportive for their academic enhancement.

* Evenaverage and above average students are having examination phobia
and this leads to the disorientation of the logical thinking process.

* As far as the continuous evaluation process is concerned, no specific or
innovative approach has been derived by the academic expertise to
support the facilitators.

* The term end evaluation has got no fixed aims and objectives and tools
selected for the process make the students desperate and diffident.

* The mathematics textbook, which is a reading and learning material, has
been set aside by the students due to its ambiguous nature.

* The teacher text is to be recasted to empower the teachers to address the
constructivist classroom.

* Teachers believe that all promotion system, even without acquiring the
minimum essential knowledge in each subject has a negative influence
on the learning process.
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4.5 REFLECTIONS FROM PARENTS

* Significant academic support can’t be rendered by parents. Many children
are not interested in the activities related to the assignments given in
mathematics.

* Parents are aware of the low grade status of their children in mathematics,
but they are not taking initiative to discuss the same with teachers.

* Many parents have the opinion that teachers neither contact them
personally nor help their children individually.

*  During class PTA meeting, teachers blame students in such a way that
they are not listening in the class and not doing any work at home...

* Some parents are of the opinion that weekly assessment of the children
motivate them to learn systematically.

* Parents believe that teachers are in the key roles to ensure the required
academic calibre of each student in the class.

4.6 CHALLENGES FOR CONCEPT FORMATION IN MATHEMATICS

Learning of mathematics can’t be treated as an academic study alienated
from life. Children should have the visual experiences with logical and
mathematical relations in life situations of the environment. Acquisition of
a mathematical concept is impossible unless it correlates the real life
experience and situation. Visual images that have been created through the
activities using appropriate materials and medias can enhance the level of
logical and mathematical acquisition. Ample opportunity should be given
for individual brain storming using various techniques. Sharing of thoughts
in peer groups help the learners to do debates and strengthen the conceptual
base and thereby build up the problem solving ability.

Each presentation by the teacher, whether by verbal or visual or by both,
should be followed by comprehensive and continuous evaluation techniques.

For example, Teacher can give an activity in the class to find out a new
relationship or concept as follows ....

* Draw a circle(radius optional)

* Mark the centre of the circle and give a name.

* Plot a point on the circle.

* Plot another point on the same circle.

* Draw aline joining these points.

* Draw a perpendicular from the centre of the circle to the line drawn.
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Six activities are serialised here. At each stage, the performance of the learners
canbe assessed in groups.

Students who lack previous knowledge and also drawing skills can be
identified easily. Peer scaffolding as well as teacher facilitation can be rendered
in this context.

After each activity, interactive questions can be given to enable the students
to find out the relationship. After the fifth activity discussed above, a question
can be asked like this

‘what is the name of the line drawn?’
‘what makes the difference if the same line passes through the origin’?

Proper coordination of activities and the visualization process will lead to
the new situation. The conclusions have to be drawn out.

In order to have the conclusion, the following interactive questions can be
raised.

The perpendicular from the centre cut the chord into to portions/segments.
Compare the length of the two segments.

4.7 SUGGESTIONS AND RECOMMENDATIONS

* Use of Learning materials in the classroom is to be strengthened.

* Proper designing of materials suitable for different mathematical concepts
is to be developed with the participation of students.

* Students should get opportunities to use and practice such learning
materials to reinforce the concepts in different problem solving situations.

* Learning gaps of each student are to be identified in the beginning of an
academic year and a module is to be framed to fill the gap.

* To sustain and improve the achievement level of each student, there
should be a continuity interim assessment and remedial measures.

*  Space for ICT learning is to be encouraged. Each pupil should get chance
to build and apply mathematical concepts in classroom using ICT.

* Every pupil should have their own space in the classroom especially weak
students.

* Teacher should provide opportunities for children to develop and exhibit
their learning activities and thoughts.
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Teacher should urge the pupil to comprehend, analyse, and logically solve
problems instead of exhibiting a teachers’ version on the blackboard.

Mathematical problems which involve different concepts are to be
discussed in classrooms and opportunities to depict these concepts should
be made.

Students should also get a chance to interpret the problems linked with
different mathematical concepts from a visualised form.

Teacher should provide many such contexts in the classroom.
Encourage the habit of framing questions by students in the classroom.
Comprehensive and Continuous Evaluation must be strengthened.
Innovative training programmes are conducted to strengthen teachers .

Mathematics club activities are to be strengthened. All children should
get opportunity to involve in club activities.

Sharing of mathematical ideas should be done in groups in classroom.
Corner PTA is conducted and problems of children are discussed.
Interaction between Parents and Schools is strengthened.

Conduct CPTA and Present the merits of children in deserving spirit.
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S. PHYSICS

5.1 Basg LINE StaATUS IN PHYSICS

The learning outcomes considered in the tool were: 1) Pupils apply the
concepts of latent heat of fusion and latent heat of evaporation in the life
contexts (maintenance of body temperature, cooling of water in earthen pots,
latent heat of fusion of ice cubes and water at 0° C, 2) Pupils analyse and
draw conclusions based on diagrammatic representation of different types
of circuits, 3) Pupils establish relationship between number of coils and emf
produced in a transformer, 4) Pupils establish relationship between specific
heat and level of increase in temperature of substances, 5) Pupils describe
the process of refraction, internal reflection, dispersion of light and the process
of rainbow formation, and 6) Pupils analyse and interpret contexts of latent
heat of fusion and latent heat of evaporation.

The answer scripts of students were analysed based on value points and

learning difficulties faced by students in terms of sample, number of students

facing learning difficulties and percentage of students facing learning

difficulties. The result of analysis of learning difficulties is given in Table 16.
Data and Results of Learning Difficulties faced by Students

SL Sample | NO: of Students Percentage of
No Learning Difficulties ampI€ | facing Learning |Students facing
Difficulties Learning
Difficulties

1 |Unable to apply the concepts of latent heat | 293 151 51.54
of fusion and latent heat of evaporation in
life situations.

> Unable to analyse and draw conclusions 203 171 58,36
based on diagrammatic representations of :
different types of circuits.
Unable to establish relationship between 293

3 |number of coils and emf produced in a 183 62.46
transformer.
Unable to establish relationship between | 293 166 36.66

4 |specific heat and level of temperature of
substances.
Unable to describe the process of refraction, 203 152 51.88

5 internal reflection, dispersion of light and the :
process of rainbow formation.
Unable to analyse and interpret contexts of | 293 129 44.03
latent heat of fusion and latent heat of

6 |evaporation.

Table. 16
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The data and results of the percentage of students facing learning difficulties
are given.

Learning difficulties identified among students of X standard in Physics

Difficulty in interpreting a question by using

Difficulty in analysing a concept by a cause and

Difficulty in applying a concept in new situation

0 10 20 30 40 50 60 70
Percentage

Graph. 11 Percentage of Students Facing Learning Difficulties in Physics

5.2 ANALysiS oF REASONS FOR LEARNING DIFFICULTIES

The learning difficulties of students analysed according to the exposure and
support experienced by the students during the process of learning are:
1) Considering the previous knowledge of students in the learning process,
2) Teaching learning process, 3) Resources used in the process of learning,
4) Teacher competency, 5) Exposure provided for students to familiarise
various contexts of evaluation, 6) General conditions of learning environment
in the school to ensure learning outcomes, and 7) Prescribed approach in the
curriculum.

5.2.1 ANALYsIS OF CONSIDERING PrREVIOUS KNOWLEDGE OF STUDENTS

The analysis reveals that the prerequisites to be fixed for ensuring learning
are: 1) Mathematical concepts and language of mathematics in connection
with proportion, ratio, power of indices, ... 2) Basic concepts of physical science
up to ninth standard such as state of matter (solid, liquid, and gas), heat,
temperature and its unit, energy transmission, conduction of heat and
electricity, energy forms, evaporation, kinetic energy, circuits - open and
closed, symbols used for representing electric circuit, colours in rainbow, etc;
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The triangulation of data reveals that no consideration was given for
utilising the previous knowledge of students in appropriate contexts of
learning. The students opined that “lack of basic mathematical skills hindered
our performance in examination”. The teachers responses also substantiated
the responses of students. In their words “lack of basic concepts in mathematics
and concepts of physics upto ninth standards adversely affected the performances
of students”. The congruence of responses of teachers and students indicate
that no deliberate attempts were taken by teachers to build the prerequisites
of students in the learning to ensure learning outcomes.

5.2.2 ANALYSIS OF TEACHING LEARNING PROCESS

The analysis shows that no provision was given for students to experience
the problems felt, hypotheses formation, deciding strategy for classroom
learning, data collection, analysis and drawing conclusions. The responses
of students and teachers were an eye opener for all stakeholders of education
in connection with the process adopted by the teachers in physics class. The
students responded that “the teachers should demonstrate all experiments
suggested in the textbooks.” And also no student argued for getting enough
chance for all students to do all experiments individually. This indicates that
students do not have such a practice of experimentation and observation
and process oriented approach in the physics classroom. In the words of
teachers - - - “1) the students are practising rote memory without understanding
concepts”’, 2) “lack of emphasis on diagrammatic representations also created
problems/dilemma among students during examination,” 3) “students could not
apply concepts in the new contexts”’, 4) “as no ample opportunities are there for
experimentation and observation, students practice rote memory” 5) “students
are not getting opportunities for applying concepts in life situations”, 6) “we are
unable to offer individual attention due to more number of students in the class,....”
The declarations of teachers indicate that they do not internalise the process
of science teaching, the students are getting impoverished experiences and
learning environment, no deliberate attempts have been taken by teachers to
give individual attention and opportunities for self learning. All these
classroom issues raised by students and teachers can be solved only by
teachers. So every stakeholder should pay attention to discuss the lament of
teachers.

5.2.3 ANALyYsIs OF UsSe oF MULTIPLE LEARNING RESOURCES IN THE PROCESS OF
LEARNING

The investigators found that no schools in the sample were practising
Information and Communication Technology (ICT) enabled education for
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giving enriched learning environment. The students opined that “if we get
opportunities for multimedia experience for learning we can easily understand the
concepts.” Students are not getting enough opportunities for references and
laboratory experiences due to lack of physical science laboratory. The student
of one sample school responded that “ we are bored as one teacher is transacting
all subjects such as physics, chemistry, biology, english, and information
technology.” Then arises a question that how a teacher can ensure planning
to transact all the respective subjects. The learning of the subject physics needs
enough hands on experiences. It needs proper and systematic planning. In
the modern context of education, the teachers should be equipped to transact
curriculum for empowering students to the present era. In this context, the
system has to seriously analyse the issues raised by the students.

5.2.4 ANALYSIS OF FACTORS ASSOCIATED WITH TEACHER COMPETENCY

The competency of teachers can be read from their responses itself. The
responses are: “1) The learning difficulties of physics can be solved to a certain
extent if we take adequate measures to overcome lack of interest of students in
mathematics”, 2) “we are not confident to conduct all the experiments successfully”,
3) “we are not competent to provide various activities according to the ability of
each and every student, etc;”. These are serious issues as it determines the quality
of curriculum transaction. Since the teachers are incompetent for scientific
planning they fail to provide adequate weightage to consider previous
knowledge of students, teaching learning process, use of multiple learning
resources, process of evaluation, and arranging adequate learning
environment. These responses point towards necessity of teacher
empowerment. The investigators also observed that the curriculum is not
transacted according to the scheme work among 10% of sample schools. The
students opened their heart as “certain portion of the curriculum is still kept
untouched.”

5.2.5 ANALYSIS OF EXPOSURE OF STUDENTS TO V ARIOUS CONTEXTS OF EVALUATION

The responses of students reveal that the items included in the evaluation
tool were unfamiliar. They opined that “we are not pleased with the examination.
It was tough, difficult, and ambiguous. The language of some of the items are
difficult to comprehend. The items were unfamiliar to us.”This reflects that the
classroom process are not in tune with the existing paradigm. If the teachers
assess the status of students at each and every context of learning the students
may get ample opportunities for experiencing multiple contexts of evaluation.
These findings agree with the existing criticism prevailing at high school level
in connection with classroom process, continuous assessment, and disparity
of scores of continuous assessment and terminal evaluation.
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5.2.6 ANALYSIS OF GENERAL CONDITIONS OF LEARNING ENVIRONMENT TO ENSURE
LEARNING OUTCOMES

It was found that infrastructure facilities such as smart classroom, laboratory,
ICT resources and other resources, reference books, bulletin board, question
box, science corner, science Kkits, etc., were not sufficient among all sample
schools. It can be substantiated by the responses of students. They responded
that- - - “we do not get sufficient laboratory experiences. We have only one room
as laboratory for physics, chemistry and biology. Our lab is not equipped with
sufficient materials for observation and experimentation. We do not get enough
chances for discussion, group activities, performance, and participation in various
activities.” This is an indication of violation of the right of children for
provision, participation and protection. For providing enriched learning
situations, every school should arrange adequate environment to reflect the
concepts and processes in terms of mini hydro electric project, models of
alternate sources of energy, models of electro magnetic induction, models of
space shuttles, etc., So the study points towards empowering teachers and
equipping the school to ensure learning environment conducive for
transacting curriculum according to constructivist paradigm.

5.2.7 ANALYSIS OF THE PRESCRIBED APPROACH IN THE CURRICULUM

In order to ensure learning environment according to the prescribed
curriculum, the school and teacher need to provide with adequate time,
flexible time table, infrastructure facilities, in put to the teachers in the form
of workshops for empowerment, opportunity to participate in seminars,
discussions, symposium, debates, and to experience best practices of other
institutions. But the teachers expressed their aversion towards the rigid time
table and number of periods. The teachers opined that “we are provided only
two periods in a week, which is not sufficient for effective transaction of curriculum.
These two periods also were not continuous”. This may be one of the reasons for
the reluctance of teachers to practice process oriented approach in the
classroom.

5.3 SUGGESTIONS

1. Assessing Students” Understandings in Physics

A new knowledge can be built in relation to what a student knows in
connection with the new concept. In order to understand or assess the status
of understanding learning, the teacher has to use appropriate strategies and
tools. Some of them are mentioned below.
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a) Pre-tests

A pre-test can be conducted by the teacher based on the concepts to be
transacted.

b) Concept Maps

The status and level of concept map developed by the learner at each stage of
learning gives the teacher an insight regarding how far learning occurred.
During the initial stage the learner, with all his strength and limitation,
develops a concept map pertaining to the area or theme under discussion.
As his experiential orbits get elaborated, the very structure of concept map
gets widened, depending on the experiences provided in this regard. Hence
the concept map from the learner perspective can be treated as one of the
effective indicators of quality achievement.

C) Journaling

Preparation of journals can be treated as a strategy for students to express
what they knew at a particular stage of learning.

On the basis of the assessment of previous knowledge teacher should plan
certain bridging activities to ensure basic skills required for the development
of new knowledge.

2. Role of Agencies

Educational agencies like SCERT and SSA should take initiatives to prepare
bridging materials to assess and ensure previous knowledge of the students
related to different topics in each class and distribute them in the beginning
of the school year so that the teachers can make use of them systematically.
3. Interdisciplinary Knowledge

For the better attainment of learning out comes in physics, the student need
to acquire some basic mathematics concepts (eg,. Proportion, ratio, power of
indices, tables and graphs, etc;). So the teachers need to ensure the attainment
of necessary mathematical concepts by using bridge materials and activities
specially planned in tune with day to day teaching learning process.

4. Every physics class need to provide opportunities to the students to
experience the process of Science- 5Es- Engage, Explore, Explain,
Elaborate, and Evaluate.

5. The teacher need to prepare the list of experiments to be conducted in
relation to each unit and should be exhibited in the class. This will tempt
the students to plan the experiments and execute them. Proper
encouragement and acceptance given to those students, who engage in
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experiments, which are not specified in textbooks especially with zero
cost materials will motivate all the students to conduct experiments by
themselves.

6. The laboratory should be well equipped gradually with materials
necessary for unit I, unit 2, etc; as per the scheme of work. So within one
year every school can ensure functional laboratory.

7. An experiment register need to be kept in the lab or class in which the
details of experiements conducted in each class can be reported by the
students as - Date, Name of experiment, materials used, ideas acquired
through experiment, etc.,

8. ‘Pareekshanolsavam’ (Experiment Fest) need to be conducted at fixed
intervals (-at the end of each unit or term) including the experiments
planned and executed by students as part of learning each unit. Let the
students undertake the responsibilities by themselves.

9. The teachers need to list all teaching learning materials and classify them
as those that can be collected from surroundings, that can be prepared by
students and teachers and ensure that the materials are from the students,
parents and other well wishers at the time of experiments.

10. Each student need to prepare a science kit including necessary things
needed for the experiments (eg., cell, metallic wire, magnet, ....) and use
them when and where needed. This will help to overcome the limitations
of science lab, to make the classroom learning, activity based and use
leisure time wisely.

11. Students need to be given opportunities to find out maximum life
situations in which the acquired knowledge can be applied. Therefore
stress should be given to place based learning.

12. The teacher is expected to be a co-scientist/co-learner to students. So
they need to be equipped properly to conduct experiments.

13. Teachers groups should be formed at cluster/Panchayath/DEO level and
opportunities should be given to these teachers groups to discuss the
classroom process related to each unit and conduct experiments on their
own.

14. Peer group teaching learning situations should be provided to students
during leisure time in order to solve the problems of slow learners
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15.

16.

17.

18.

19.

Students’ study groups should be formed locally, in the model of
‘Padanaveedu’.

All the reference materials including reference books, periodicals, science
magazines, science bulletin, etc., should be made available.

IT @ School should take initiative to collect, prepare and supply ICT
resources related to each unit.

Teachers has to be given proper training to make their classroom process
ICT enabled.

Unit tests need to be conducted in the model of the term end evaluation
in order to make children acquainted with the model questions.
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7. BIOLOGY
*

7.1 INTRODUCTION

Educators have responsibilities for not only setting educational goals and
objectives but also for instructing and assessing in ways that help students
attain these goals and objectives. Assessment, when integrated with
instruction, can provide a basis for restructuring science education.
Assessments tell us what students cannot do or what each student can do. It
set goals for learning or merely samples the present curriculum. This study,
based on evaluation, is trying to reveal students performance and progress
in six domains of science curriculum such as 1) Knowledge / Concept domain,
2) Process domain, 3) Application domain, 4) Attitude domain, 5) Creativity
domain, and 6) Nature of science as these are the major objectives of scientific
literacy. Science concepts are central to science instruction, and student
understanding of these concepts is crucial to successful teaching and learning.
Millar (1989) noted that without science concepts, it should be nearly
impossible for students to follow much of public discussion of scientific results
or public policy issues pertaining to science and technology (Enger & Yager,
2001). With this the investigators analysed the status of achievement of
learning outcomes and students difficulties are as follows.

The analysis revealed that learning outcomes reflected in the items of tool
were: 1) To classify and explain the blood groups based on Rh factor, 2) To
locate the position of Rh factor, 3) To describe the process of sex determination
and gamete formation using schematic/ diagrammatic representations, 4)
To interpret data using symbols representing process of sex determination,
5) To analyse and draw conclusions based on tabular and diagrammatic
representations, 6) To develop attitude towards taking precautions against
diseases spread through microorganisms, 7) To classify biotechnology in the
past and present, 8) To describe the process of agglutination of blood, 9) To
analyse cause effect relationship between diseases and causative organisms
among crops, 10) To interpret data/ diagrams representing cause effect
relationship between structure of skin and swelling of body parts, and 11) To
describe the structure of DNA at molecular level.

The answer scripts of students were analysed based on value points and the
learning difficulties faced by the students in terms of its descriptions, sample,
number of students facing learning difficulties, percentage of students facing
problems. The result of analysis of learning difficulties is given below in the
Table 19.
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Data and Results of Learning Difficulties faced by Students in Biology

Sl. | Learning Difficulties Description Sample| No. of % of
No. Students | Students
Facing Facing
Difficulties | Difficulties
1 | Unable tolocate position of e Students are unable to | 206 182 88
Rh factor in blood. assimilate new ideas using
previous knowledge in
connection with structure of
blood and types of blood cells.
Students are unable to assess
their status and ensure
minimum pre-requisite for
learning such as process of
blood group determination,
agglutination, and Rh factor.
2 Unable to describe the Students are unable to 206 165 80
process  of  gamete | recollect structure of cell and
formation using schematic | cell organelles.
representations and [e Unable to translate biological
symbols. concepts using scientifically
approved symbols.
3 Unable to analyse and Students are unable to 206 140 68
draw conclusions based on | participate actively in the
tabular and diagrammatic process of collection,
graphic representations. tabulation and graphic
organisation of data.
Students are unable to
reorganise collected data into
tabular and diagrammatic
graphic representations.
4 | Unable to place the Students are unable to 206 160 78

biotechnological
innovations in a
chronological order.

distinguish between the terms

‘technology’ and
‘biotechnology’.

Students are unable to relate
old practices as

biotechnological
trends*Students are unable to
find out relationship between
social life and scientific
discoveries.
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5 | Unable to describe the| ® Students are unable to | 206 149 72
process of agglutination of aSSlH!ﬂate new ideas Listafy
blood. previous knowledge in

connection with structure of
blood and types of blood
cells.

e Students are unable to
interpret symbolic and
pictorial representation of
biological processes
underlying blood clotting.

e Students are unable to
draw schematic
representations and timeline
for biological processes.

6 | Unable to analyse cause| ° Students are unable to | 206 106 51
effect relationship between classify diseases of plants
diseases and causative based_on symptoms and
organisms among crops. causative organisms.

7 | Unable to interpret data/| ® Students are unable to | 206 156 76
diagrams representing relate life experiences with
cause effect relationship structure of body parts.

between structure of skin| ® Students are unable to

and swelling of body parts. interpret changes in body
parts  according to

symptoms.
8 | To describe the structure of | ¢ Students are unable to | 206 156 76
DNA at molecular level recollect structure of cell
and nucleus.

¢ Students are unable to code
and decode molecular
organisations in the
structure of DNA.

e Students are unable to
describe three dimensional
structure of DNA based on
two dimensional
representations.

Table. 19
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Learning difficulties identified among students of X standard in Biology

Attitude
domain, 68

Knowledge

60 62 64 66 68 70 72 74
Percentage

Graph.13

The data and results of percentage of students facing learning difficulties are
given below.

Graph.14
Percentage of Students Facing Learning Difficulties

7.2 ANALYSIS OF REASONS FOR LEARNING DIFFICULTIES

The learning difficulties of students are analysed according to exposure and
support experienced by the students during the process of learning are: 1)
Considering the previous knowledge of students in the learning process, 2)
Teaching learning process, 3) Resources used in the process of learning, 4)
Teacher competency, 5) Exposure provided for students to familiarise various
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contexts of evaluation, and 6) General conditions of learning environment
in the school to ensure learning outcomes, and 7) Prescribed approach in the
curriculum

7.2.1 ANALYSIS OF CONSIDERATION OF PREVIOUS KNOWLEDGE OF STUDENTS

The analysis of data reveals that the prerequisites to be fixed for ensuring
learning are structure of blood, blood cells, structure of cells, structure of
chromosomes, number of chromosomes varying among organisms, process
of cell division, hybridisation, parts of flowers, diagrammatic representations
of biological data such as bar diagrams, pie diagrams, and other schematic
representations. The triangulation of data reveals that no consideration was
given for utilising the previous knowledge of students during the
commencement of lesson or any other contexts in the process of learning. In
the words of students “teacher commences the class with lecturing and goes on
lecturing and culminates with lecturing”. No problem was raised to frame
hypotheses of students and to discuss. In connection with this teacher
responded that “no time for transaction curriculum according to the process of
science” . This indicates that no deliberate attempts were taken by teachers to
consider the previous knowledge of students in the learning process to ensure
learning outcomes among students.

7.2.2 ANALYSIS OF TEACHING LEARNING PROCESS

The analysis shows that no provision was given for students to experience
feeling problems, hypotheses formation, deciding strategy of classroom
process, data collection, analysis, and drawing conclusions. The students and
parents responded towards this as “teacher describes the content matter with
the help of textbook and blackboard. The experiments demonstrated were improper
and not clear to all students. No provision was given to hands-on experience for all
students”. The students unanimously responded that “no space was given to
us to form groups. No provision for audio-visual experiences and construction of
models in the process of learning”. Corresponding to the same, the teachers
pointed out that “lack of time, lack of infrastructural facilities for using ICT
resources, lack of basic language skills of students in mother tongue, and no
importance were given to read textbooks etc., as the major factors that adversely
affect us”. Parents also expressed their feelings/disappointment in connection
with teaching learning process in biology classrooms. They opined that
“teachers are insisting students to read textbooks for about 5 hours per day, no
ICT resources were used by any teacher in the teaching learning process, no projects
or other data gathering process were given to students as method of learning, and
teacher adopts old method of teaching throughout the classroom process”. The
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results indicate that the teaching learning process prevalent in the high school
biology classrooms is textbook oriented one.

7.2.3 ANALYSIS OF THE USE OF MULTIPLE LEARNING RESOURCES IN THE PROCESS OF

LEARNING

There are serious problems identified in connection with the use of teaching
learning materials in the classroom learning process. It was found that the
only resource the teacher considered as resource is textbook. The chalk and
blackboard are considered as the the newly invented technological devices.
One parent said that “my child didn’t get any experience in information and
communication technology for enhancing learning of biological concepts”. The
investigators found that there are enormous ICT resources available for the
effective transaction of biological concepts and learning outcomes considered
in the evaluation tool. They are:

1) httpsyfwww.youtube.com/watch?v=¢GD5_Z71uls (for Rh factor),
2)  httpsyfwww.youtube.com/watch?v=0_-6]XLYS-k (for DNA),

3) httpsy/www.youtube.com/watch?v=aEuTWFLVTVO0 (for Crops and plant
diseases),

4)  https/fwww.youtube.com/watch?v=0ikPt3POBWo (for gamete formation),
5)  httpsyfwww.youtube.com/watch?v=BK12dQq4s]w (for genetic engineering),
6) https./www.youtube.com/watch?v=0XAe3eOjqCk (for insulin production)

7)  httpsy/fwww.youtube.com/watch?v=zIgD4UWCuws ( for wonders of genetic
engineering)

8) https://www.youtube.com/watch?v=-jKzLLHjRfs (for Agglutination-
Experiment)

9) httpsyfwww.youtube.com/watch?v=7s5]ZC_VNjc (for Blood coagulation)
10) httpsyfwww.youtube.com/watch?v=_yQDOU3ZtCs (for Clotting)

All these site addresses can be easily downloaded and used by any person
during teaching learning process even using smart phones. This indicates
that poor academic achievement is due to lack of minimum essential learning
environment in connection with information and communication technology.

The results show that schools lack well equipped laboratories, libraries, smart
classrooms, and other technological devices such as software and hardware.
There were no indications about use of teaching aids such as paper cuttings,
charts, pictures, models, articles, magazines, specimens, interactive books,
etc., in the classroom process. The infrastructure facilities such as
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demonstration table, shelves, and microscopes were not enough according
to the number of students. Serious concerns also are to be emerged in
connection with arranging garden, vegetable garden, medicinal plants, waste
management systems such as compost pit, segregation of wastes, models of
water conservation strategies, models of water storing units, ‘Biodiversity
Park’ consists of gene pools of certain plants (eg., Hibiscus plant), etc for
ensuring enriched learning environment for learning of biological concepts.
These are to be considered as elements of ‘Nature lab” that contribute to the
informal interaction, observation, experimentation and other activities
contributing to learning concepts in biology. The responses of teachers and
students also substantiate the impoverished condition of learning
environment among schools.

7.2.4 ANALYSIS OF FACTORS ASSOCIATED WITH TEACHER COMPETENCY

There are serious findings emerged in connection with use of Information
Communication Technology (ICT) resources in biology classes. The teachers
expressed their concerns openly as “I don’t know how to use these devices for
classroom learning and how to download videos and other resources”. It was also
noted that the responses of students, teachers, and parents indicate that
teachers are incompetent to prepare teaching learning materials and to
conduct process based classrooms according to the approaches specified in
the National Curriculum Frame work (NCF, 2005) and Kerala Curriculum
Framework (KCF, 2007), the constructivist approach.

7.2.5 ANALYSIS OF EXPOSURE OF STUDENTS TO VARIOUS CONTEXTS OF EVALUATION

The analysis reveals that all items included in the evaluation tool were
familiar to the students as the contexts given are textbook based. So it is
needed to discuss the validity of items included in the evaluation tool.
For eg., the item number seven is intended to evaluate the learning outcome
in connection with analysis and draw conclusion and suggest appropriate
method in the application domain. As a term evaluation tool the items included
should reflect adequate weightage to some domains of content and abilities
emphasised in the respective level of students. But the seventh item does not
reflect even face validity. Pay attention on the item given below.
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Graph. 15
The Item Number Seven Given in the Evaluation Tool

The same content area was dealt as fourth unit “The Hygiene, Our Strength”
in the environmental science of third standard. This unit includes activities
for achieving learning outcomes in connection with diseases spread through
air, water, and organisms (flies, rat, mosquito, remedial measures to be
adapted for prevention of diseases, etc., It indicates that any student of the
third standard can respond the item. So, systematic and scientific process
needed for construction of Achievement Tests is to be followed by the team
to construct an achievement test that intended to measure achievement of
students. It is a surprise to note that 76% of tenth standard students confront
problems with this learning outcome even though it is an item suitable to
measure the learning outcomes of third standard students. Then arises
another question that how could such an item included in the tool to analyse the
baseline status of tenth standard students?

7.2.6 GENERAL CONDITIONS OF LEARNING ENVIRONMENT IN THE SCHOOL TO ENSURE
LEARNING OUTCOMES

It was found that infrastructure facilities such as smart classrooms,
laboratory, library, and other resources essential for learning of biology were
not arranged well in any of the sample schools. Another serious factor
common among all schools was direction from the heads to complete the
units before the month of December. As a resultno space is there for students
to get enough exposure of experiences according to the scheme of work
prescribed in the curriculum. And no importance was given for club activities,
art, work education, physical and health education activities to tenth standard
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students. All teachers unanimously said that” lack of time and number of
students are the major hindrances for adopting process based strategies in the
classroom”. This indicates that the general conditions prevalent in the system
is the major factor that significantly affected the achievement of students.

7.2.7 ANALYSIS OF PRESCRIBED APPROACH IN THE CURRICULUM

The analysis and findings described above are the main issues prevalent in
the scenario of curriculum in practice. So the investigators analysed the
curriculum, textbook and teacher text and found that approaches of
curriculum are highly reflected in textbooks and teacher texts. So, the major
question still unanswered is who will transact the curriculum?

7.3 DIsScUSSION

The findings of the present study are consistent with the studies of Savasci
and Berlin (2012), Milner, Templin and Czerniak (2011), and Tobin and
McRobbie (1996). Whole-class activities are most frequently observed in high
school biology classrooms and interaction between teacher and students are
more dominant than interactions among students (Savasci & Berlin, 2012),
and teachers in the high schools may employ a more content-centred, teacher-
centred, approach reflective of their goals and beliefs in transmission,
efficiency, rigor, and examination preparation (Tobin & McRobbie, 1996).

The findings open a way to take serious concerns regarding various aspects
of dimensions of constructivism. Some of them are - (1) Student could learn
from each other by discussing ideas and concepts, school science should be
relevant to student lives outside of school, and teacher perceptions and beliefs
influence constructivist practises (Savasci & Berlin 2012), (2) Life science
laboratories are an asset to scientific investigations that promote higher
student motivation and learning strategy use, mistakes are seen as positive,
and use of time and norms of engagement in the classroom are seriously taken
to implement constructivist curriculum (Milner, Templin and Czerniak,
2011), (3) Life science laboratories can provide all students with enriching
learning opportunities resulting in transformative, aesthetic science
education (Pugh & Girod, 2007), and effective science education is an
experience that learners want to be part of, rather than something that they
have to be part of (Alsop, Bencze & Pedretti, 2005).

The findings also raise discussion regarding neglecting the suggestions of NCF
(2005) and KCF (2007) such as - - (1) Provision for children to ask questions,
(2) Involvement of students in all the activities and at all stages of teaching-
learning process, (3) Encouraging environment in the classroom,
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(4) Interaction between student and teacher, with peers and others, (5)
Assessment is interwoven with teaching learning process etc., The studies
in the dimension of assessment conducted by Lumadi (2013), Davis and
Neitzel (2011), and Swaffield (2011) also relevant in this context.

The observations such as - - (1) self-regulated learning (Pintrinch, Marx
& Boyle, 1993; Pintrinch, 2000), (2) constructivist-based practises encourage
student to constantly assess how activities are helping them gain
understanding and so, by questioning themselves and their strategies,
students in the constructivist classroom ideally become “expert learners”
giving them ever-broadening skills to keep learning (Educational Broad
Casting Corporation, 2004) and (3) good science programmes require access
to the world beyond classroom, and it is necessary to endorse life science
laboratories as a viable and integral aspect of the science curriculum
(National Research Council, 1996).

7.4 SUGGESTIONS AND RECOMMENDATIONS

Based on the findings and conclusions the investigators suggest some
measures to ensure quality of biology education as: 1) Adopting process based
learning strategies, 2) Adopting appropriate continuous and comprehensive
assessment strategies, and 3) What are to be ensured by the general system of
education in the state. So a brief description of each is needed and is given in
the following pages.

7.4.1 ApOPTING PROCESS BASED LEARNING STRATEGIES

The transaction of curriculum should emphasise the process of science. They
are 1) Raising problem in connection with a life context, 2) Provision for
students to formulate hypotheses, 3) Provision for deciding strategy of
learning, 4) Provision for collection of data through observation,
experimentation, or any other strategies of science learning, and 5) Provision
for analysis and drawing conclusions. A brief description of the adoptable
process is necessary to reveal the serious concerns of teaching learning process
in the scenario of biology education. So the investigators planned a suggestive
process for major concepts and it included in the evaluation tool. They are
given as: a) Blood group and Rh factor, b) Mendel’s laws of Inheritance, c)
Sex determination, and d) Structure of DNA.

a) Blood Group and Rh Factor

The concept in connection with agglutination/ coagulation/ clotting/ blood
group determination, a context of first aid and other medical treatment given
for an accident case may be presented as video. The problem may be raised
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based on the previous knowledge of the students. Previous knowledge may
be fixed as colour of blood is red/the liquid oozing out when wounded is
blood/role of blood in our life/ the factors that help blood to perform duties/
etc., according to the level of students in the classroom. After recording the
responses of students teacher can ask questions that lead them to fix the
process of learning. This may lead to blood smear preparation and
microscopic observation of blood smear and blood cells. After observation
students are provided a situation to draw and label the parts of blood. The
following pictures given as Figure 1 may be used as teacher version.

( )

Figure. 1
Microscopic View of Blood Cells in a Blood Smear

The drawings of students can be refined by charts prepared by the teacher as
teacher version. In this context teacher can ask them to write their own blood
groups, family members, and friends. Then ask the question, How blood
groups are detected? Students’ reflections lead further discussion about +ve
and -ve blood groups. Here hypotheses may be to guess the blood groups of
parents, teachers, and their peers. So there will be a natural inquisitiveness
from the part of students to know blood groups of each and every one. The
process emerged may be the activities in connection with blood group
determination. If a teacher arranges a kit with an amount of rupees 1300/ -
all students, teachers, and all parents associated with the school can detect
their blood groups with the leadership of tenth standard students. Each and
every student gets hands on experience to detect the blood groups of
themselves and others. After the experimentation and observation, each of
them provides a chance to analyse congruence between their hypotheses and
actual result. This process ensures angering of new ideas with the previous
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knowledge of students. Discussion about antigen leads to emerge the idea of
Rh factor. The question may be where it locates? Appropriate ICT videos
mentioned above also ensure reinforcement of learned ideas among students.
A tabular representation of findings also may help students to analysis and
draw conclusions.

The learning difficulties in the concepts and processes of gamete formation,
Mendel’s Laws of Inheritance, and Structure of DNA also indicating the same
academic issues. If the students get appropriate provisions to recollect
previous knowledge, and providing them direct and contrived experiences,
observe diagrammatic representations and to reflect up on the experiences
no discussion arises about lack of achievement of learning outcomes. Along
with ICT experiences mentioned before visual diagrammatic representations
also improve academic achievement. Analyse the charts prepared by a
teacher to transact the concepts of Mendel’s Laws of inheritance.

b) Mendel’s Laws of Inheritance

The teacher can commence her class with singing song about flowers. Then
provided the students flower of “Thakara” (Cassia/Senna Occidentalis) and
ask them to draw and label parts of flowers to assess their status of previous
knowledge (parts of flowers). The structure and function of flower is already
learned by the students in sixth standard. A chart containing parts of flower
as teacher version also may be presented as a reference for the students to
assess their status of previous knowledge. The chart containing flower of
Cassia/ Senna Occidentalis is given in the Figure 2.

Figure 2
Section Flower of ‘Thakara’ (Cassia/Senna Occidentalis)

Previous knowledge in connection with parts of flower is essential for learning
of experiments conducted by Mendel in genetics. After ensuring this previous
knowledge a teacher can transact the concepts and process using adequate
diagrammatic and pictorial representations. Analyse the charts prepared to
transact the concepts of Mendel’s Laws of inheritance. They are given below
as Figure 3 (a&Db).
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