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ABSTRACT

Many evidences have shown the long-term effect of the Cognitive Acceleration

teaching approach on the academic achievement of young students. Researcherc are

being engaged in the exploration of the Cognitive Acceleration teaching approach of

enhancing the general intellectual skills of students since the early 1980s. Many

published works show the long-term effects of this approach on the cognitive

development and academic achievement of young students. Keeping in view the

prwious findings, the main objectives of this rcsearth werc to; investigate the effects

of the Cognitive Acceleration teaching approach on the reasoning and pedagogical

skills of the prospective teachers at the univetsity level and compare the effects of the

Cognitive Acceleration teaching approach and traditional appoach concerning

reasoning and pedagogical skills of prospective teachers' at the university level. The

research was experimental and followed a pre-test post-test contrcl group experimental

design. The sample ofthe research included the experimental group and control grcup

from the BS Education prograrn in the Department ofEducation at International Islamic

University Islamabad. A simple random sampling technique was used to select the

sample after pre4est and pairing of prospective teachers. CTSR (classroom test for

scientific reasoning) developed by A.E. Lawson (2000) and pedagogical knowledge

test developed by the researcher were used to collect the data through pre-tests and post-

tests. Pedagogical practices of the prcspective teachers wene observed using a self-

dweloped observational protocol consising of five major pedagogical practices

including planning the instruction, instructional delivery, classroom management,

monitoring and professional responsibilities. The orperimental group's perception

about different activities of the experiment was taken through a self-made perception

scale. Collected data were analyzed by calculating mean scotes and t-test for hypothesis



testing by using SPSS. fire main furdings of the sfirdy revealed ttrat the Cognitive

Acerleration teaching approach has a significant positive effect on the reasoning ability

and pedagogical skills and practices dwelopment of prospective teachers at ttre

university lwel. Findings also showed that participants found Cognitive Acceleration

teaching approach effective and learned many new concepts and skills with the help of

thinking and pedagogical activities. Based on findings it has been ooncluded that the

Cognitive Ace,eleration teaching approach might be encouraged for training prospeotive

teachers at the university level and taining sessions about the use of the Cognitive

Acceleration teaching approach can be arranged by teacher education programmes and

institutions.

trftyrvods: Cognitive Acceleration teaching Approach, Traditional Approach,

Prospective Teachers, Reasoning Ability, Pedagogical Skills.

ilt



TABI,E OF CONIENT

LIST OF APPENDICES ................ xll

LIST OF ABBREVIATIONS .........

CHAPTER I ..................... .................... I

INTRODUCTION ...................... I

l.l The rationale ofthe Study ..................4

1.2 Statement ofthe Problern ...................4

1.3 Objectives ofthe Study ......................5

1.4 Research Questions .........5

1.5 Hypotheses

1.6 Significance ofthe Study ...................6

..................... 7

xlu

t.7

1.8

1.9

1.9.1

1.9.2

1.9.3

1.9.4

1.9.5

1.10

l.l I

l.l r.l

t.tl.2

Assumption

Delimitation ofthe Study ...................7

Operational Definitions ofthe Terms........ ........-...7

Cognitive Acceleration Approach ........................7

Traditional Approach...... .............8

Prospective Teacher....... ...8

Pedagogical Skills ,..8

Theoretical Framework of the Study ....................9

Research Methodology .......................9

Research Design .............9

Population. .................... l0



l.l1.3 Sample and Sampling Technique ....................... l0

l.l1.4 Instrumentation............. ................... l0

l.l1.4.1 CTSR (Classroom Test of Scientific Reasoning).................................. I I

1.11.4.2 Pedagogical knowledge t€st ............ ................ I I

l.l1.4.3 Observation Protocol..... ............... I I

1.11.4.4 Perception of prospective teachers about their learning orperiences with

Cognitive Acceleration teaohing method ....................... 12

l.lt.s DataCollection............. ...................12

t.l I.6 Data Ana1ysis.............. ..................... 12

l.l2 Oveniew ofthe Chapter ..................... l3

LITERATI.JRE REVIEW...

Section 0l: Cognitive Acceleration Approach.. ............. 14

2.1 Cognitive Development among Students..... t4

2.2 Description ofthe Thinking Science Cognitive Acceleration

Intervention ...........15

2.3 Historical Bases of Cognitive Acceleration Through Science Education

(cAsE)....

Researcher's Analysis about Section l: Cognitive Acceleration Appoach ........17

Section 02 : Reasoningirlhinking Skills ......... t8

2.4 Wnt is Critical Thinking?.. .............20

2.5 Characteristics of a Critical Thinker ...................20

2.6 Hrgher Order Thinking Skills and their Importance in Teaching-t eaming

Process .2t

2.6. I Problem-Solving Skills. ..................22



2.6.1.1 Problem'Solving Processes ..

2.6.1.1.1 What is the Problem?.........

2.6.1.1.2 What are the Causes of Problems?................ ...,,...............24

2.6.1.1.3 What are Possible Alternatives to the Problem? ...............24

2.6.1.1.4 Which Alternative Should be Applied? ...........25

2.6.1.1.5 Evaluation ofthe Problem Solving Methods.... ..................25

Researcher's Analysis about Section 2: Reasoningi[hinking Ski11s............,......,26

Section 3: Pedagogical Content Knowledge and Pedagogical Skills ...................27

2,1 Pedagogical ContentKnowledge .....28

2.8 The Need for Pedagogical Knowledge in the Teaching hofession. .........29

Researcher's Analysis about Section 3: Pedagogical Contcnt Knowledge and

Pedagogical Skills

2.9 Researph Gap from Previous Findings.... ............31

2.10 Ovenriew ofthe Chapter

RESEARCH METHODOLOGY ......

3.1 ResearchDesign.......

3.3 Sample and Sampling Technique

3.4 Instrumentation.............. ................... 36

3.4.1 Preparation of Research Insfiuments ...................36

3.4.2 Classroom Test of Scientific Reasoning (CTSR) ................... 36

3.4.3 Pedagogical knowledge test

3.4.4 Obserrration Protocol...... .........37

3.5 Validity ofthe Instnrments ...............38

34

34

35

37

v!



3.7 Reliability of Instuments........

3.8 ExperimentalProced,ure .,.............u

3.8.1.1 Control Group........ ...44

3.8.2 Pre-Test..... ...45

3.8.5 Model Lesson Presentations .......48

3.8.6 Perception of Prospective Teachers about Expoiment............................49

3.9 Selection of Instructor for Experimental and Conhol Group....................49

3.10 Teaching Materid for Experimental Group and Control Group...... .,.......49

3.1I Development of Lesson Plans......... .................... 50

3.12 Data Collection............. .................... 55

3.13 DataAnalysis... ....................... 56

3.14 Thrcats to Internal Validity of the Experiment ............... 59

3.15 Threa* to External Validity ofthe Experiment .....................60

3.16 Ethical Considerations............. .........61

3.17 Chapter Overvicw .........61

CHAPTER 4........

DATA ANALYSIS AND INTERPRETATION............. ..................63

CHAPTER 5.. 77

SLJMMARY, FINDINGS, DISCUSSION CONCLUSIONS, AND

RECOMMENDATIONS .........77

40

vI



5.1 Summary............

5.3 Discussion....

5.4 Conclusions..........

5.5 Recommendations

5.6 Recommendations for Future Reseanches.

Refercnces ............. g9

APPENDIX - r............... ......... I t0

CLASSROOM TEST OF SCTENTTFTC REASONTNG (MODTFTED).............. I I 0

APPENDIX-[.............. .......... 120

Pedagogical knowledge test............ .......... 120

APPENDIX-II ................

OBSERVATION PROTOCOL TO ASSESS TttE PEDAGOGICAL SKILLS OF

PROSPECTwE TEACHERS ............. .....t24

APPENDIX-ry..............

PERCEPTION OF PROSPECTIVE TEACHERS ABOI..TT THEIR LEARNING

EXPERIENCES WITH COGNITIVE ACCELERATION TEACHING

METHOD. .........t27

APPENDX-V.............. ..........12g

COURSE OUTLINE ........

COURSE PLANMR

(HGERIMENTAL GROLTP)

87

88

24

t34

coGNmM ACCELERATION LESSON PLANS.. .................... t46

vil



APPENDIX-Vil.........

TRADITIONAL LESSON PLAN ............214

APPEr{DIX-X............. ..........218

RI,'BRICS FOR OBSERVATION PROTOCOL .........2I8

APPENDIX-X

CERTIFICATE FOR TOOL VALIDATION ...................

219

2t9

x



LIST OX'TABLES

Table 3.1: Population size of prospective teachers in the Departnent of Education at

[uI......... ..................35

Table 3.2: ltem Analysis for Classrcom Test of Scientifi c Reason ing (CTSR) . . .. . .. . ..41

Table 3.3: Item Analysis for Pedagogical knowledge test .............43

Table 3.4: Treatnent details of experimental group and confiol group......................45

Table 3.5: Deail of Lesson Plans Topics and Objectives............ ............51

Table 3.6: Summary of Data fuiaIysis..........

Table 3.7: Rubrics for marking GTSR and pedagogical skills pr€-test post-test ........58

Table 3.8: Threats to the intemal validity ofthe experiment ...................59

Table 3.9: Threats to the external validity of the experiment ...................60

Table 4.1: Mean scones analysis of CTSR Fe-t€st post-test of Experimental group..63

Table 4.2:MeanscotEs analysis ofPedagogical skills pre-test post-test ofExperimental

gouP

Table 4.3: Mean scor€s analysis of CTSR pre-test post-test of control group ...........64

Table 4.4: Mean scotEs analysis ofPedagogical skills pre-test post-t€st ofControl group

................... 65

Table 4.5: Analysis of CTSR pre-test ofthe confiol group and experimental group..66

Table 4.6: Analysis of CTSR post-test of the control group and experimental group 67

Table 4.7: Analysis of pedagogical knowledge test prc-test of experimental group and

control9roup......... ........6g

Table 4.8: Analysis of pedagogical knowledge test post-test of experimental group and

contol group.........

Table 4.9: Analysis of effect size of intervention on the experimental group.............70



Table 4.10: Analysis ofPedagogical Practices ofExperimental group and control group

...............71

Table 4.1l: Analysis of prospective teachers' petreption about the orperiment .........73

xt



LIST OF'APPENDICES

APPENDIX-I: CLASSROOM TEST OF SCIENTIFIC REASONING

(MODTFTED ........1l0

APPENDIX-II: PEDAGOGICAL KNOWLEDGE TEST.. ............ 120

APPENDIX-III: OBSERVATION PROTOCOL TO ASSESS TIIE

PEDAGOGICAL SKILLS OF PROSPECTTVE TEACHERS ..,....124

APPENDIX-IV: PERCEHON OF PROSPECTM TEACHERS ABOUT

TTIEIR LEARNING EXPERIENCES WTTH COGNITIVE ACCELERATION

TEACHING IUETHOD. .........127

APPENDIX-V: COLJRSE OUTLIM .......129

APPENDIX.VI: COURSE PLANNER .134

APPENDIX-VII : COGNITM ACCELERATION LES SON PLANS ............ I 46

APPEI{DIX-VIII: TRADITIONAL LESSON PLAN ....................214

APPENDIX-D( : RLJBRIC S FOR OB SERVATION PROTOCOL ................... 2 t 8

APPENDIX-X: CERTIFICATE FOR TOOL VALIDATION..........................2t9

xil



LIST OX'ABBREVIATIONS

Cognitive Accelemtion

CATE Cognitive Acceleration thorough

Technology Education

CASE Cognitive Acceleration through Science

Education

CTSR Classroom Test Scientific Reasoning

T]K

HOTS

United Kingdom

Higher Order Thinking Skills

xill



CIIAPTER I

INTRODUCTION

Empowering the psychological dwelopment of ohildren to make sense of the

world around them is one of the important roles of education. The fundamentals that

are required for life include problem-solving, logical reasoning, and crpative thinking.

It is shown by the rcsearph findings that quality teaching is an important component for

the achierrement of the snrdents. Literaturc shows that expert teachers have the

characteristics of snrdents' con@rn, passion, and in-depth knowledge of the subject

matter; adaptable instructional sfiategies, and critical thinking development. It is also

suggested that good teachers always challenge the shrdents by teaching them thinking

skills through understanding their subject. Schools should also provide a leaming

environment social opportunities to the talented students in becoming socialized with

their peers and also to work with a group of peers to leam higherorder thinking skills

(Gllner & Erbay, 2021).

The world is changing nowadays at an accelerated pace, and the prcssurcs are

inoeasing to respond to these rapid changes. Accordingly, the world we live in requires

continuous learning and reconsidering the decisions we take @aul & Edler, 2002).

Other than differences about Cognitive Acceleration mechanisms, most of reseanchers

are agr€e that Cognitive development occurs as a rpsult of internal and external factors.

It is also agr€d that Cognitive development occurs in a social context and the way

information is presented @jorklund, 201l). However, the initial studies conducted by

a team of Chelsea College showed success that encourages the idea of Cognitive

Acceleration which from Adey and Shyer's views focuses on increasing the pace of

natural thinking dwelopment among students (Adey & Shayer, lgg4).



Cognitive Aceeleration is known as an approach that is based on the Piaget

(1970) and Vygotsky (1978) theory which aims to develop the general abilities of

students for information prccessing. Most commonly, the Cognitive Acceleration

teaching approach consists of three main pillars that are called (l) Cognitive conflict,

(2) social constntction, and (3) Metacognition. Cognitive conflict is introducing the

problem by challenging the student to think about it, social constnrction is the process

of malcing knowledge together as a grcup and metacognition involves the pocess of

reflection on students'thinking and also group thinking (Mccormach 2009).

The first Cognitive Acceleration prograrn was devetoped by Michael Shayu,

Philip Ad.y, and Carolyn Yates in 1981, and relied in its originat version on Piaget's

theory of Cognitive dwelopment. The outcome of this program was a paokage of 30

lessons entitled "Cognitive Acceleration through Science Education" (Seneg 2OO4).

The result revealed differences between students' thinking styles and curricula

requirements (Adey, 1999). Shayer & Adey QOn) state that therc are threc basic

assumpions on the intenentions of Cognitive Accelerations, summarizd as; (l) the

programmes used in these interventions are appropriate, based on some general mental

functions through an independent context or within a specified study content (2) These

functions dwelop during the ransition fiom one stage to another, and (3) The

development of these functions is affected by environment and maturation.

The primary principles ofAdey and shayerrs model are (shayer& Adey, 2002):

l- Concrete Preparation: Students need an initial introduction ofany problem,

recognition of problem context, and vocabulary to generate a discussion on it.

Therefone, the first stage in Cognitive Acceleration is designed to involve students in

the task.



2- Cognitive Conflict: This principle uses the idea of Piaget (1970) and

Vygotsky (1978) on the equilibrium and the zone of proximate development wherp

equilibrium from Piaget's view rcpresents a prccess where the Cognitive processing

mechanisms adapt to events that cannot be represented directly and orpate some

conflict.

While the zone of proximal dwelopment from Vygotsky's view rcfers to the

diffenence between what can be achieved by the child without assistanoe and what could

be achieved with others' assistance.

3- Social Construction: According to Vygotsky (1978) knowledge

constuction and knowledge understanding is a social process and leamers understand

from the social envircnment. Piaget (1970) also proposed that Cognitive conflicts and

Cognitive development are crpated by the social environment which is as muoh

important as the physical emvironment in a learning situation.

4- Metacognition: Vygotsky (1978) prcposes that language also works as an

important means of learning for Cognitive dwelopment and also works as a tool of

thinking for students while they interact with each other. The concept ofmeta-cognition

strpsses the dwelopment ofthinking skills and vocabulary among students through the

awareness of their thinking abilities.

5- Bridging: This principle refers to providing new thinking prcoesses through

a wide range of oonter<ts wherc students are requested to ttrink in other contexts that use

these schemas.

It is also found that no pedagory can be only delivered through print or softruare

tEsounces, but critical thinking is also necessary for the delivery of information.

Thereforc, many ofthe Cognitive Acceleration professional development prrgrammes

have been designed that are associated with the Cognitive development ofthe students.



It is to be explored by the theories and researches that while teaching any ofthe subjects

either in science or any other subject, it is necessary to consider the prwious knowledge

ofthe students that they have about the content being taught to them.

l.l. The rationale of the Study

Based on pevious studies rcviewed aboutCognitive Acceleration, the necessity

of work on Cognitive Acceleration at university is felt. As the basic purpose of any

teacher education program is to prepare future teachers with all theoretioal and

pedagogical knowledge and practices to oyercome the challenges of education in the

fiItute, the Cognitive Acceleration teaching approach with the combination of

pedagogical skills helps to equip prospective teachers with reasoning and pedagogical

skills. Teachers trained wittr reasoning and pedagogical skills arc morc likely to able to

train future teachers at the school and university level. Having command of the subject

matter knowledge is not e,nough for the Cognitive Acceleration teaching approach but

it is also necessary to be pedagogically skilled to teach students through the Cognitive

Acceleration teaohing approach.

So keeping in view the previous studies and main objective ofteacher education

ptogrammes it was aimed to conduct a study to explore the effect of Cognitive

Acceleration rcaching approach on both reasoning ability and pedagogical skills of

prospective teacherc.

1.2 Statement of the Prcblem

When ffaining prospective teachers, pedagogical skills with rcasoning ability

must be targded for improvement, as teachers are not able to communicate material

beyond their lerrel of intellectual sophistication. It has been explored that many of the

teachers are equipped with subject matter knowledge but they lack in pedagogical skills

to deliver that subject matter knowledge effectively. As literature shows that teaching

4



is not only delivering information but it is the practice offiaining future generation with

latest skills and knowledge. Keeping in view literarure gap, primary objective of this

rpsearch was to compar€ the Cognitive Acceleration teaching approach and traditional

approach to find out the effect of the Cognitive Acceleration teaching approach on the

development of reasoning and pedagogical skills and practices of prospective teachers

at the university level.

1.3 Objectives of the Study

Objectives of the study were;

l. To investigafe the effect ofthe Cognitive Acceleration teaching approach on the

rcasoning ability of prospective teachers at the university level.

2. To find out the effect of the Cognitive Ace,eleration teaching approach on the

pedagogical skills and practices of prospective teachers at the university level.

3. To compare the Cognitive Acceleration teaching approach and traditional

teaching approach with respect to reasoning and pedagogical skills and practices

of prospective teachers.

X'or objectives I and 2 recearch questions were made end for objective 3 null

hypotheses were formuleted.

1.4 Research Questions

l. To what extent the Cognitive Acceleration teaching approach affect the

rcasoning ability ofthe prospective teachers at the university level?

2. To what extent the Cognitive Acceleration teaching approach affect the

pedagogical skills of the prospective teachers at the university level?

1.5 Hypotheses

Following null hlpotheses were t€sted to achieve the objectives of the study.



Hot, Thele is no significant difference betrveen the mean scores on reasoning ability

pre- test betneen the experimental group and control group.

Hoz' There is no significant difference betrveen the mean scorEs on pedagogical skills

pre-test betrueen the orperimental group and confiol group.

IIm: Therc is no significant difference betlveen the mean scores on rcasoning ability

post-tcst between the experimental group and control group.

IIol: There is no significant difference betrveen the mean scor€s on pedagogical skills

post-test betrueen the experimentalgroup and control group.

1.6 Significance of the Study

The study will be significant for the teachers and students. The basic

significance of the study will address the application of Adey and Shayer,s model

(lgg4)ofCognitive Acceleration in developing rcasoning ability and pedagogical skills

among a sample ofprospective teachers at the r.rnivercity level. prcvious studies didn,t

explore tlre effect of the Cognitive Acceleration teaching approach on the prospective

teachers at the university lerrel and neither has been compared with another teaching

approach' The main contribution of the study is in the form ofadding value of findings

related to the cognitive Acceleration teaching approach regarding reasoning ability and

pedagogical skills and practices. whereas the practical significance ofthe study would

be for teachets to know about the activities and content that can be used to enhance the

reasoning skills ofthe prospective teachers. Findings ofthe study can be beneficiat for

students to get to know effectiveness of being trained with reasoning skills and

pedagogical skills and practices for their future teaching pmctices. Teachers oan also

get benefit from the findings ofthe study by planning effective classroom activities to

equip prospective teachers with reasoning and pedagogical skills and practices. The

rcsults ofthis study may also guide fitrther research in this educationally important area.



1.7 Assumption

It was assumed by the rcsearcher that if the reasoning is urhanced, the

pedagogical skills and practices of prospective teachers will also be simultaneously

enhanced.

1.8 Delimitation of the Study

This study was delimited to;

t. Deparfinent of Education, International Islamic University, Islamabad

2. Furthermorc, dependent variables of rcasoning ability and pedagogical

skills were also delimircd to its subtypes. Reasoning ability variable

delimited to inductive and deductive rcasoning abilities and pedagogical

skills delimited to activity-based, action, and active learning skills.

3' Pedagogical practices assessed through obsenration protocol were delimited

to planning the instnrction, insfructional delivery, classroom managernent,

monitoring and professional responsibilities.

4. Prospective teachers from BS Education, Batch spring fi andspring rg

studying cource ofTeaching ofG. science-A witrr course code ED-041_A

1.9 Operational Definitions of the Terms

1.9.1 Cognitive Accelention Approach

A teaching approach based on the theory ofpiaget (rg7o)and vygotsky (rg7s)
aims to enhance the information processing abilities ofthe students. The researcher has

used cognitive Acceleration as teaching approach focusing on thrce main pillars

including Cognitive conflict, social interaction, and Metacognition to enhance the

rcasoning and pedagogical skills ofthe prospective teachers.



1.9.2 Trrditional Approach

An approach that is most commonly used in the classrcom. The traditional

approach used in the snrdy not only included the lecture method but students'

assignments, prcsentations, ass€ssment, and discussion werc also included in the

taditional approach for this study.

1.93 Prcspective Teecher

Teacher student who is enrolled in the teacher education program. prospective

teachers for this study werc students enrolled in BS Education programme at

International Islamic University Islamabad.

1.9.4 Reasoning Ability

Process of ttrinking about something in a logical way to draw a conclusion or

judgment in a logical way such as inductive and deductive reasoning ability. Reasoning

abilities for this study were inductive reasoning and deductive rcasoning.

f.9.5 Pedagogicat Skilts

Being able to deliver the information and pomote the shills among students in a

way that students can understand, rcmember and apply. Pedagogical skills for this

study were activity-based, action, and active learning skills.



f .l0 Theoretical Framerwork of the Study

This sudy is based on the Cognitive Acceleration teaching Approach that is

based on Piaget and Vygotsky theory of dweloping general abilities among students

through information processing. Moteover theoretical framework ofthe study explains

the independent and dependent variables of the rpscarch i.e. Cognitive Acceleration

teaching approach and traditional approach (independent variables) pedagogical skills

and reasoning abilities (dependent variables). Arows highlights that the effect of

Cognitive Acceleration teaching approach and traditional approach had been measurcd

on the pedagogical skills urd reasoning abilities of the prospective teachers.

Independent veriebles

Cognitive
Acceleretion
Approach

Traditional
Approach

Figurrc l: Theorctical Framenork of the Study

1.11 ReseerchMethodolory

l.ll.1 Reseerch Design

The rcsearch design ofthe study was a true-experimental pre-test post-test control

group design. The snrdy was experimental and quantitative in naturc. Two groups

control group and the orperimental group were formed for the orperiment. Two pre-

tests and two post-tests wene used to check the effect of the Cognitive Acceleration

Teaching Apprcaches



teaching approach on the reasoning and pedagogical

Symbolic representation ofthe research design is as;

skills of prospective teachers.

Where R= Randomization, Or = pre-test and Oz=post-test

Xr: Experimental Group

Xz= Confrol Group

1.11.2 Population

The population of the study included all prospective teaohers enrolled in the BS

Education program in the Deparfinent of Education at Internationat Islamic University

Islamabad. The population consisted of only female enrolled prospective teachers. The

total population ofthe study was 250.

1.113 Sample end Sampling Technique

The sample ofthe study consisted of prospective teachers from the BS Education

prograrn studying the'"Teaching of General Science" subject during Fall 2019. Toal

number of 64 prospoctive teachers werp treated as a sample of the study and simple

random sampling technique was used to select the sample for the control group and

experimental group after the pr€-test. The sample of the study was selec"ted keeping in

view the natup and research design ofthe study i.e. fiue experimental pre-test post-test

design.

l.ll.4 Instrumentetion

To collect the data from the experimental and control group through pre and

post-test, two instnrments were used in the study.

ROr Xr 02

ROr Xz 02
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1.11.4.1 CTSR (Classrcom Test of Scientlfic Reasoning)

CTSR (classroom test of scientific reasoning) was used to measurc the

reasoning skills of prospective teachers. The Classroom Test of Scientific Reasoning

(CTSR) 2000, developed by A. E. Lawson, is designed to assess students'scientific

litcracy and thinking skills. The test measures students' ability to apply aspects of

scientific and mathernatical rcasoning, including analyzing situations, making

predictions, and solving problems. The CTSR consists of 24 items that are suitable to

measu€ the rcasoning abilities of prospective teachers at the university level. As tlis

instrument has open ac@ss on the internet, no permission was required to use it for the

study.

1.11.4.2 Pedagogical knowledge test

A pedagogical knowledge test was used to measure the pedagogical skills

knowledge of prospective teachers. The pedagogical knowledge test was developed

according to the cource contcnt of "Teaching of General Science" focusing on the

resealph objectives ofthe study.

1.11.4.3 Obseruation protocol

To measue the @agogical practices of prospective teachers in practicum

form, an observation protocol was developed based on 5 major pedagogical practices

that need to be observed during model lesson plan presentation and these major

pcdagogical practices werc planning instnrction and designing learning orperiences,

inshrctional delivery, classroom management, monitoring assessment, and erraluation

and professional rcsponsibilities.
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1.11.4.4 Pelrception of prospective teachers about their learning

experiences with Cognitive Acceleretion teeching method

A researcher-made perception scale to explorc the expcrimental grcuprs

perception about the experiment was used as an instrument ofthe study. The perception

scale was consisting of statements related to activities and materials used during the

orperiment.

1.11.5 Data Collection

The effect ofthe Cognitive Acceleration teaching approach was checked by;

l. Applying the crSR before and after the completion of the orperiment.

2. Applying the pedagogical knowledge test before and after the completion ofthe

experiment.

3. Using observation protocol to assess the pedagogical practices of prcspective

teachers through a model lesson plan.

4. Self-reported sheets filled by the students about their experiences, imprcssions,

and attitudes towards the different aspects ofthe experiment.

1.11.6 Data Analyrsis

Data collected through pre-test, post-test, observation protocol, and perception

scale, were analyzed using SPSS softwarp. To compare the effect of the Cognitive

Acceleration teaching approach between the control group and experimental group r-

test was applied. The effect size was also calculated to measure the effect of the

Cognitive Acceleration teaching approach on the experimental group. prospective

teachers'perception about different aspects of the experiment was calculated through

the mean. All analyzed data welp presented in tabulated form with a detailed

description.
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l.l2 Oveniew of the Chapter

This chaper has a detailed background and introduction of the Cognitive

Acceleration teaching approach that it is based on the Adey and Shayer model (1994)

and rpsearch on Cognitive Acceleration was started in l992at Chelsea College London

University and main focus of research was to develop thinking abilities among

secondary school students. Background and introduction of the topic lead with the

rationale of the study that why a need was felt to conduct this study, rationale with

logical reasoning and justification is orplained in this chapter. Research objectives,

r€search questions, hlpotheses, and a short description of ttre research methodology

used for this study arp also part of this chapter. A self-orplained theolptical franrcruork

ofthe study is also explained in the chapter. Overall this chapter is a brief infioduction

of the rcsearch prccess adopted for this study.
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CIIAPTER 2

LITERATURE REYIEW

A literature review is known as the search and evaluation of available literature

on the particular topic a rpsearcher is going to research on. Literaturc rcviews show a

reader that a rcsearcher has an indepth grasp of a particular topic and knows herp

his/her research best fits in the literature. The literaturc review for the study was divided

into three main sections according to the topic of the study. Section I highlights the

inroduction, background, and history ofthe Cognitive Acceleration teaching approach.

Section 2 prescnB the detailed literature about rpasoning and thinking skills, how they

can be developed among students, and why ttrinking skills are neoessary for prospective

teachers. Section 3 leads a discussion about pedagogical content knowledge and

pedagogical skills. Let's have a look at each section in detail.

$ection 0I: Cognitive Acceleration Apprcech

Cognitive Acceleration is known as a teaching method that has a foundation in

the theory given by Piaget and Vygotsky, and the main ofthe theory is to enhance the

general ability of thinking and information processing among students. With the

significance of this theory, there is also some critique on the reliability and validity of

this theory in terms of processing ability among students.

Ivlany studies have orplored flrat different t1ryes of pedagogical practices are

used to deliver the information with reasoning, critical thinking and effective

pedagogical skills (Adey, Hewitt, Hewitt, & Landau, 2OO4).

2.1 Cognitive Dwelopment rmong Studentr

Cognitive development has always been a debatable topic by many rcsearchers.

During 1930'1970 Jean Piaget and his companions perform an experiment and proved
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that the intellectual dwelopment of human beings is qpated in different stages with

different styles (Johnson and Newpo4 1993).

It is also known by teachers that the understanding level of young studens is

developed in different phases of learning and over time it becomes more established.

Application of different teaching techniques including quizzes, group activities,

discussion, role-play, and different Upes of evaluation guide teachers and students

about their learning progress. If assessment t€chniques mainly focus on the content, at

that point memory and review become significant elements in accomplishment

(Kozuliq 2003).

Cognitive development is known as the understanding of the concepts and

thinking and rcasoning ability. The Cognitive development of young students is also

affected by language influences and the ability to communicate with others. It has been

observed that deaf students also have the same capabilities for Cognitive development

as normal students have (Physic+ 2012).

It has also been observed by different researphets that teachers and instructors

also play an important role in the Cognitive development of young students. Effective

use of language by teachers and instructors can help students to effectively

communicate the concepts with peers. An effective teacher is not only able to

understand Cognitive concepts effectively but also has the capabilities to handle

complor and abstract thinking concepts @ombout etal.,202l;Haug & Mork, 2021).

2.2 Description of the Thinking Science Cognitive Acceleration

Intenention

The Thinking Science Cognitive Acceleration intervention is based on the

higher-order thinking skills program dweloped by Adey and his companions in the

United Kingdom (Epstein, 1986).
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This classroom intervention program is consists of 30 reasoning activities that

are developed by sciencre teachers in the period of nvo years and these activities arc

particularly designed for the age grcup of 7-9 years. According to this intervention

program students are required to have morc focus on activities rather than standard

science lessons content. All of these pedagogical practices alp considerpd the most

effective classroom practices for the reasoning and Cognitive development of young

students (Baker et al., 2001; Jones & Gott 1998).

It has been proposed by Tudge (1993) that assessments based on Cognitive

conflict qeate a social connection betrreen students and they find out many ways to

address the issue and it is considered as "an effective method of developing

Cognitive/reasoning skills among student". Recent research conducted by (Mercer,

2010) has depicted that along with rcasoning and thinking skills language also has a

significant connection for students' social and mental pooess of thinking in classrcom

activities and such kind of communication has a great effect on the Cognitive

development of young students (Mercer, 20 I 0).

2.3 Historical Bases of Cognitive Acceleration Thrcugh Science Education

(cAsE)

There aIE many studies conduc"ted to find out the effect of the CASE project

dweloped by Adey and Shayer based on the Cognitive theory of Jean piaget. Many

findings show that during the 1960s and mid-1970s many of the teacherc have shown

intercst in the cAsE program and few of them conducted some unique researches to

make modifications in the CASE program with operational reasoning. Lovell (1961)

conducted new rcsearch with the experiment of 200 respondents from the age group of

8 years and above and tested l0 issues of logical thinking growth and development

following thc main practices of the Inhelder and Piaget program. Jackson (1975) also
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conducted rpsearch with 48 children of normal intelligence from the age group of 5 to

l5 years and 40 abnormal children from the age group of 7 to l5 years. The findings of

his study showed that after the consistency of six activities from the CASE pro$am

thelp was a significant effect on the psychological development of children (Jackrcn,

re6s).

Therp are many studies conducted to find out the development of Piagetian

Stages among young student and Shayer, Murawski (2012) found that children in the

early stages ofCognitive development are more likely to develop operational rcasoning

and formal operational stage of Cognitive development as compaled to those students

who do not follow early stages of Cognitive development. They found these results by

practicing classtoom activities suggested by Inhelder.

Reseffcher's Analysis ebout section l: cognitive Acceleration Appruach

After reviewing the literature on the Cognitive Acceleration teaching approach

rcsearcher has analyzed that a Cognitive Acceleration teaching approach is a teaching

approach that enhances the general thinking ability of students and encourages them to

think beyond the results. It has been analyzed from the literature that the base of

Cognitive Acceleration was initiated with the Piaget and Vygotsky theory of learning

of doing. The main focus of the Cognitive Acceleration teaching approach is on

thinking lessons and cteative activities. With ttre analysis of prcvious studies on

Cognitive Acceleration teaching approach, it has been found that logical reasoning and

critical thinking is a necessary component needs to be focused by teachers while

planning for content delivery. As the world is moving towards an accelerated pace, it

has become a dire need to equip students with logical reasoning and critical thinking to

understand the concepts effectively and generate healthy and logical discussion with

new ideas and thoughts. According to the rpsearpher's analysis, Cognitive Acceleration
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is not only an effective approach in teaching science subjects but English, mathematics,

and other theoretical subjects can also be taught effectively with the implementation of

the Cognitive Acc,eleration teaching approach. After reviewing the thinking lessons

used by different researchers in the Cognitive Acceleration teaching approach it has

been analped by a researcher that teacher education programmes should also focus on

ananging thinking activities for prospective teachers which will enhance their

intellectual abilities and skills to generate healttry discussion with logical reasoning.

The main purpose ofteaching is not only delivering the information taditionally but in

the modem age, it has become important to equip students with certain skills to compete

with the market and global demands. Teaching is a profession that is a cenhal

component of any nation, so it needs to be focused morc as compared to any other

profession. If teachers would be skilled and fiained with global demands outcomes of

that nation would be significant and competitive for everyone. So Cognitive

Acceleration teaching approach can produce effective skills among prospective

teachers in the futurc.

Section 02: Reasoning/Thinking Skills

Reasoning and thinking sldlls are considercd the most important and basic skills

needed to be developed among students from the very basic level. It is to be believed

that if teachers would be trained with reasoning and thinking skills effectively then

he/she will be able to train students effectively. Section 2 of the literature tpview

describes the detail of thinking skills and reasoning skills by orylaining the

charao"teristics of critical thinkers and different types of reasoning skills that can be

effective used by teachers duing teaching learning prcoess. Let's have a look on the

detail of section 2.
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Thinking and sense-malcing allude to students' capacities to consider and utilize

knowledge definitively. In any subject, just prese,nting students to points isn't sufficient,

nor is it enough for students to know just how to perform methodology. They need to

qpate basic speculation abilities to succeed in the subject and different everyday issues

and learning. Addressing thinking and sense-making shouldn't bc extra trouble if you

are working with students who are struggling simply in learning stategies. In actuality,

the structure that an emphasis on thinking brings can give essential help for

undersanding and preceded learning (Balrer et al., 2001; Limbach & Waugh, 2010;

Iknari & Millar,2004).

Many studies have proposed thinking as an important component in science and

math education (Kanari & Millar, 2004; Lawson, 1995; Park and Han,2002;Tllrkmen,

2006; Oehrtman and Lawson, 2008). It is observed that thinking helps students to

enhance their understanding abilities and skills to assess the problem logically in an

innovative way. So it is rpcommended that thinking is a powerful tool for students in

the learning process to find out new ways to analyze the problem from all perspectives,

making suitable assumptionq aniving at suitable solutions, and most importantly

defending their decisions (Hall et al., 2007; Hudspeth & Pribram, 1990; Murawslci,

2012; Hugerat et al., n.d.; Endler & Bond, 2014).

The rcasoning is charactefizd as the demonsfiation of utilizing motivation to

get an end from specific premises. Most commonly rcasoning is subdivided into two

main categories called deductive reasoning (general to specific) and inductive

reasoning (specific to general). Deductive thinking assumes a significant job in logical

clarification and forecast (Moore etal.,20l2). Given general causal laws furthermolp,

articulations depicting starting condition deductive thinking can be seen as a particular

space of information. On the off chanoe that insfiuctors educate solely in a way that
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frvours their students' less favoured leaming styles, the students'disfi:ess level might

be sufficiently incredible to interferr with their learning (Venville & Oliver, 2015:

Hooda & Devi, 2018; Moorc ela[,20l2; Hugerat et al., n.d.).

2.4 lYhat is Critical Thinking?

Critical thinking is the most @mmon phrase ofthe teachingJearning process of

school and college settings. Commonly, the concept of critical thinking has a history of

2500 years back and has its roots in the mid-tate 20t century. Critical thinking helps

students to cr€ate and apply new thoughts to make their thinking morc improved.

Crenoally, an individual is a scholar to the extent he improves his thinking abilities

consistently (GUner & Erbay, 2021; Warburton & Torff, 2005; I(avenuke eta1.,2020)

These foundations of critical thinking are developed by John Dewey, Ludwig

Wittgenstein, and Jean Piaget. Robert Ennis in one of his studies conductpd in the 1960s

proposed to encourage the use of rcasoning abilities in the teaching-learning process

according to the learning envitonment and thinking capabilities of students. [t is to be

considered that an ideal critical thinker always makes the right decision and logically

presents information by showing good behavior (Haug & Morlq 2021; Limbach &

Waugh,20t0).

2.5 Cheracteristics of a Criticrl Thinker

Critical thinkers arp those who think beyond the normal thinking and generate

critical thoughts and information as a scholar (Retnawati, Hadi, & Nugratra, 2016). The

use of different critical thinking techniques makes them expert in thinking and they

become more frequent to generate new thoughts and information critically with a

logical decision. Most importantly, critical thinkers view a problem or argument from

different perspectives and find out different thoughts thinking diversely and logically

to make a fnritfrrt decision. They are always ready to face any kind of challenges
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r€garding thoughts, arguments, and disagreement from their decision (Iftnari & Millar,

2004).

Critical thinkers always make wonderfrrl choices to make their decisions and

prcve their decisions as the best impression going beyond their limitations and

rpsfiictions following rational reasoning and critioal thoughts. Generally Critical

thinkers (Nugraha et al., 2016) :

o Encourage the personal point ofview

o Take the problem alr a new challenge

o Make a goal before a decision

o Decide with evidence

o Prnefer to listen to others' point of view

o Think before acting.

o Avoid personal emotions and biases

o Engage in active listening

2.6 Higher Order Thinking Skills and their Impoilance in Teaching-

LeamingPrccess

Education is known as an important component of any nation to achieve a public

vision. Education helps a system to produce better citizens by showing the importance

of hard-working to grow and dwelop. Public authorities, policy makers, teachers,

curriculum experts all are considerpd the lead role to make an educational system

successful. They also work as a partrer to achieve the aims and objectives of

educational policies by performing a tough job to prepare educated societies acncss the

country (auamruzzaman, Rodrlguez, Heymann, Kaufman, and Nandi, 2014).

A good education systun demands qualified and trained teachers with all

necessary skills required to make an educational system successful (Pumomo, 2017).



Many of the rcsearchers proposed that teachers have a grcat commifinent towards

quality education (Gil-Flores * a1.,2017; Hu et a1.,2017; stylianides & stylianides,

2007). Qualtty of education can be maintained by incorporating 2lslcentury skills in

teachers.

In the teaching-learning process, HOTS can be easily taught to young students

by givtng them more and morp practice exercises of HOTS (Zehra& Garisson,20ll;

Limbach & Wauglt, 2010). These learning styles demand more trained and skilted

teachers as comparcd to traditional teachers, so beforc students, it is essential to hain

teachers with HOTS skills for an effective teaching-learning process.

2.6.1 Problem-SolvingSkills

Problems ane a fundamental part of the existence ofthe people. In some cases,

the people put into activity techniques and approaches all alone to give answers for

issues, while, in different cases, they need to acquire support and help from others

(Gllner & Erbay, 2021). At the point when certain issues are capable by the people in

instnrctive organizations in gaining a productive comprehension of academic ideas and

inside work settings, inside the cource of execution of ocoupation obligations, they

acquire support and help from teachers, individual students, parfrers, adminisfiators,

and bosses. Thusly, critical thinking abilities can be created all alone just as through

acquiring support and help fiom others (Mokhtar et al., 2013).

Inside classroom settings of instructive establishments at all levels, the

educators need to actualize instructing learning techniques and instructional

methodologies in such a way that the people arise into solid issue solvers. While inside

pr€paring and improvement prcgrammes the individuals from the associations should

be effestively-prepared as far as sharpening of critical thinking abilities. In this way,
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with the obtaining of legitimate preparation and guidance, the people can improve their

critical thinking abilities in a useful way (Vidergor & Krupnik, 2015).

2.6.1.1 Prcblem-SoMng Pruce$es

In the curr€nt prcsence, people are utilizing the web in producing mindfulness

as far as critical thinking abilities and critical thinking measunes. Aside from the web,

speaking with others in an efficacious way is additionally viewed as one ofthe essential

methods of enlarging one's information and comprehension regarding critical thinking

measues. To give answem fordifferent issues, the critical thinking measur€s should be

completed gainfully @elgin Bal Incebacalc & Esen Ersoy, 2016).

2.6.1.1.1 What is the Prublem?

Before placing into activity the critical thinking measunes, the people need to

direct an investigation ofthe issue. They should be very much awarc as far as the issues.

Issues can likewise be opportunities. They may permit the people to see things diversely

and to get things done alte,nrately. At times, the issues become boundaries inside the

souIse ofthe execution ofassignments and exercises. Thus, they can be positive just as

negative (Guner & Erbay, 2021). At the point when the issues are positive, are

opportunities and assist the people with creating the ideal rcsults and upgrade their

catEer possibilities, at that point the people focus towards the reinforcement of critical

thinking abilities and in placing them into activity in a beneficial way (Vantieghem et

a1.,2020). Then again, when the issues end up being boundaries inside the course of

accomplishment of objectives and goals, at that point also measures should be placed

into activity to address them. Inside instructive establishments and business settings,

when therp is an event of issues, the educators and supervisors clarify as far as them

(Zoe,2020).
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2.6.1.1.2 What arc the Causes of Prcblems?

Issues happen because ofthe event of certain components. Henceforth, therc arc

r€asons for issues. The people strould be very much aware regarding rcasons for issues.

For example, when students orperience issues in schools inside the cowse of learning

academic ideas, they know that these issues can be addressed, when they procure help

from their educators, individual students, or family members (Warburton & Torff,

2005). Then again, when there is an event of issues inside the course of the usage of

occupation obligations, support and help is gotten from bosses or partners in tackling

them. These issues are clear; they are capable by the people on a less continuous or

more regular premise. In any case, there is the event of issues seeing someone also

@ombout etal.,202l). These arc disillusioning and arp unwantod. The people would

prefer not to go over these issues. At the point when these issues happen, the people

need to lead an investigation of the causes. At the point when the causes arc

distinguished properly, the people will have the option to shengthen their critical

thinking abilities and agreeably put thern into activity in the critical thinking measuEs

(Kavenuke et al., 2020).

2.6.1.1.3 What erc Po$ible Alternetives to the Probtem?

At the point when altcrnatives are to be given, one needs to guarantee they are

viable and advantageous. After one is very much aware ofthe issues, they need to put

focus on the alrcrnatives. Whe,lr there is morc than one altemative is accessible, the

people need to dirpct their examination and actualize the other options, which are best

and helpfirl. In cases, when the issues arc major, there is an association of convelsation

gatherings also. In the conversation gatherings, there ane oonyersations among the

individuals from the associations. They arp at different levels in the chain of

importance, for examplg heads, supervisors, adminisfiators, etc. when the conversation
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gatherings might be long, though, in different cases, they might be brief. Consequently,

the individuals from the associations need to work determinedly to distinguish the

potential other options. Subsequently, distinguishing proof of the potential options in

contrast to the issue is one ofthe basic factors that should be thought about in the usage

of critical thinking measur€s (Gtlner & Erbay, 2021; Su & Long, 2021).

2.6.1.1.4 Which Alternative Should be Applied?

At the point when the alternatives are multiple, the people need to place into

activity dynamic abilities. They need to settle on wise and gainfirl alternatives regarding

making the choice of the other options and placing into activity the most proper one

(Limbach & Waugh,2010). In the understanding ofthe previous research studies, it is

hard for people to determine the most rcasonable other option. In such cases, thoughts

and proposals are gotten from others also. Especially, in instnrctive institutions and

business settings, support and help are gotten from teachers, directorc, managers,

associates, and individual students. In such cases, acquiring thoughts and proposals

from others is sensible. There are a few tasks and projects, which arc done by the people

orclusively. In such sases, they need to settle on choices all alone. Regularly, when

they are to be tested and supervisors and teachers are placing into activity the

assessment techniques, at that point the people need to settle on choices all alone as far

as the choice of options. In this way, it tends to be expressed; choosing the most

appropriate option is one of the essential variables in the viable usage of the critical

thinking measurEs (Baralc et al., 2007 ; Gallagher et al., 2012).

2.6.1.1.5 Evaluation of the Problem-solving Methods

Assessment is known as being available to proceeding with criticism and

changing strategies in a like manner. After the people have produced mindfulness and

are well-equipped regarding techniques and systems to give answers for issues, they
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need to assess them. Plaoing into activity, assessment strategies will help in producing

the ideal results and any inconsistencies or limitations will likewise be recognized. The

people, in administ*ive roles, arE very much aware as far as different kinds of

assessment techniques. They set up as a regular practice these strategies consistently to

guarantee that people are doing their tasks and activities in an efficient and good way

(Hu et al.,z0lT.

An assessment of the critical thinking techniques can utilize both, quantitative

and subjective information or blended strategies approach. Both these stategies can

elrd up being effective and beneficial and contibute to producing the ideal results. The

people, who arc engaged in giving answe$ for the issues need to enlarge their insight

and comprehension as far as these techniques (Refirawati et al., 2018). At ttre point

when the issues are major and arc affecting the associations and individuals to a huge

degree, at that point critical thinking techniques should be placed into activity to address

them. Subsequently, it rcnds to be expressed; assessment of the critical thinking

techniques is viewed as one of the vial variables, which should be recognized

consistently @elgin Bal Incebacak & Esen Ersoy, 2016).

Re.rearcher's Analpis about Section 2: Reasoning/Thinking Skills

After rpviewing many of the studies about critical thinking and reasoning skills

it has been analyzed from the rcsearpher that critical thinking is a derrice that enhanees

the thinking and intellectual abilities of an individual. Critical thinking is not only

enhanced through science and mathernatics problems but also through addressing the

general problems with logical reasoning. In the teaching-learning proccss, teachers

must focus on the inquiries that enable shrdents to think deeply and answer logically.

Critical thinking was initiated with the Socratic Questions but unfortunarcly, these

Socratic questions are rarely used in the teaching-learning process. Every eduoational
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institution has a mission of producing cnitioal thinkers but lacks having fiained teachers

with critical thinking skills. Higher-order thinking skills are as much important in the

teaching-learning process as other essential components. Teacher education

progrcmmes must focus on cunicular and co-cunicular activities highlighting the

importance of logical reasoning and critical thinking skills among students and

teachers. While planning for the teaching-learning proeress teachers should also plan

pedagogical activities where logical rcasoning can be used effectively. As in the

prwious section, it was ar:rrlyznd from the studies that a Cognitive Acceleration

teaching approach is an effective approach for the development of reasoning and

Cognitive skills among students, so training institutions can arange taining sessions

and workshops for teachets to highlight the importance of Cognitive Acceleration

teaching approach in the teachingJearning process. They can be tained with different

reasoning skills and techniques that can be practiced in the teachingJearning process.

It is rpviewed from the prwious studies that reasoning skills among students cannot be

enhanced only with specific exercised or skills but different kinds of activities

according to thinking abilities of students oan be used to enhance the thinking abilities

of stude,nts.

Section 3: Pedagogical Content Knowledge and Pedagogical Skills

Teaching oan be as morE effective as much teachers are fiained with latest

pedagogical skills and practices. fur effective teacher always know what kind of

pedagogical techniques can be effectively used to make learning environment

interesting and informative for students. Section 3 ofthe literature review describes the

need of pedagogical knowledge and content knowledge among teachers. Let's have a

look on the detail of section 3.

27



The teaching method is regularly confused for cuniculum. The instructional

mettrod is the connection between learning procedures and culture and is resolved

dependort on a teacheds co,nvistions about how learning ought to, and does, happen

(Vantieghem et d, 2O2O). The instnrctional method requires important classroom

connections and regard among teachers and students. Research has indioated ttrat

instnrstors do affect studurts, as do classroom managements ooncerning educational

programmes and evaluation. Positive pedagogic teacher-shrdent connections arp

accepted to be important for compelling instnrcting and figuring out how to happen

(Wekerle & Kollar, 2021).

Teaching is a complex, multi-frceted activity, containing both intellectual and

passionate ageement. Insfiuctors decide, talre part in regular cooperation and use

different tlpes of information and abilities to connect with students and encourage their

learning (Santos & Castro, 2020). Educators and snrdents are consistently seeing

someone. It has been proposed that having a superior comprehe,nsion of student-

educator educational connections gives numerous bie of knowledge into the pre

serrrice instructortraining programmes just as e,nlistnrent programmes (Kavanagh et al.,

2020)

2.7 Pedagogical Content Knowledge

In the past 20 yeaf,s, analysts have utilized pedagogical content knowledge to

allude to a wide scope of parts of subject matter knowledge and the instructing of

subject matter knowledge and have utilized it confiastingly across and even inside

branches of knowledge. These analysts refer to pedagogical content knowledge as

speoific content knowledge and allude to it as the investigation of educator information

in mannerc that take care ofthe part ofthe content in instucting. So pedagogical oontent

knowledge is a combination of educator understanding that consolidates content
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(topic), teaching mettrod (instnrctional strategies), and stude,nt attributes (Haug &

Morlq 2021).

It has becn nccommended that content knowledge is novel to insfructing; a sort

of topic explicit expert information. This thought of pedagogical content knowledge

has continuous allure as it spans content knowledge and the act of educating.

Pedagogical contemt knowledge is frequently not recognized from different tlpes of

educator information (Kavenuke ef al.,2D20). Educating requires an oroeptional sort of

content information. Instnrcting includes telling students the best way to take care of

issues, responding to students' inquiries and cheoking students' worh rcquests a

comprehension of the conteirt of the school educational plan. Instructors do different

experiences to help the learning of the students. Instnrctors should realize ttre subjeot

they educate as the pedagogical content knowledge is trpmendously essential to

instnrcting @elin & Akar,2020; Su & Long, 2021).

2.8 The Need for Pedagogical Knowledge in the Teaching Profession

Mastering the information on instnrctional methods is the ideal preparation for

futur€ instructors. There are misconceptions betrveen what an instnrctor knows and

what he does in the olassroom. This misconoeption has a significant impact on how

students learn (Wekerle & Kollar, 2021). At the point when it is refened to as

instnrctive information required by an inshrctor in the classroom, a special

combination of content expertise and pedagogical skills is referred to. This blend

addresses a specific type of understanding ofthe content of teaching (Santos & Casfro,

2O2O). For the teaching of any kind of content (philological, numerical, natural,

ueative, and so on), there is essentially profoundly established information on

instnrctional method in an educator's character. The instnrcting incorporates both
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educational hypotheses instnrct€d during bcginning training, too the experience

aggregated in everyday educating enercises (Merofro erLl.,202l).

Domin*ing the information on insfiuctional mettrod rcpresents how the

educator changes the subject of a reseancher discipline in an open tlpe of

correspondence with students. To show conten! educators must comprehend the

subject profoundly and adaprtable. Just in this manner will assist students with making

their semantic guide, to move to start with one thought then onto the next, or to interface

a point with another (Kavanagh et al., 2020; Haug & Mork, 2021).

Researcher's Analysir about Section 3: Pedagogical Content Knowledge and

Pedagogical Skills

After reviewing the different studies about PCK and PS researpher has analyzed

that without PCK and pedagogical skills no teaching-learning process is completed. An

effective and successful teacher has PCK along with subject matter knowledge and uses

pedagogical practices effectively aceording to the nature of the subjec! topic, and need

of students. Effeotive pedagogical practices help teachers in continuous professional

dwelopment and give a chance of improvement in the teachingJearning prcoess.

Pedagogical content knowledge helps teachers to deliver content using a variety of

teaching mahods and learning activities giving students a chance to directly partioipate

in learning. Effective pedagogical practices make a relationship between theory and

practice and crpate meaningful interaction betrveen student and teacher. Practicing

effective pedagogical practices can improve the quality of teaching and equip students

not only with theory but with pedagogical skills as well. The use of pedagogical

practices trains students to tackle the new demands and needs in the teachingJeaming

proeress. So it can be said that pedagogical content knowledge is the combination of

content and pedagogy that is uniquely constnrcted by the teachers keeping in view the
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students' learning needs. subject demands, and most importantly understanding level

ofstudents.

2.9 Research Gap finm Prwious Findings

Literature shows that many of the studies addressed Cognitive Acceleration

from different aspects. A study was caried outby Mousa (2002) to explorc the effects

of using Adey and Shayer's Eaining prcgram on the achievement and Acceleration of

the ls secondary students' mental development in the Oman Sultanate. The sample of

the study was selected from two classes: one ofthern represented an experimental group

of4l s;tudents, while the other represented the conrol group of40 students. The results

revealed significart differences in favour ofthe experimental group on absfractthinking

and academic achievement.

Mbano (2003) investigated the impact of a Cognitive Acceleration program on

the performance of secondary sohool students in Malawi. The age of the study sample

ranged between 16-17 years. The findings showed significant differences in favour of

males ofthe experimental groups in physics, biology, English, and mathernatics while

female students of the orperimental group excelled their peers at the control group in

physics only.

Saleh (2005) conducted a study to investigate the effect of a taining program

ofCognitive Acceleration on Cognitive development among sixth-graders in Gaza. The

sample of the study consisted of 331 male and female students distibuted into an

orperimental group of 170 students and a control group of 16l students. The results of

the study showed significant differences between the mean scores of the two groups in

favour of the orperimental group on the Cognitive development scale.

Gallagher (2008) investigated the impact of a teaching program based on

Cognitive Acceleration on improving thinking among a sample of 4 to 6-year-old
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childr€n. The study sample consisted of ,14 participants of a basic school in Ireland; 20

of them represented the orperimental group ud 24 students reprcsented the control

group. The results revealed that the students of ttre experimental group improved

significantly in thinking compared to those of the confol goup'

Mustafa QOlz) conducted another study to investigate the effects of a training

progfam based on Adey and Shayeds Cognitive Acceleration model on developing

critical thinking and successful intelligence among a sample of fifth graders in Jordan.

The sample ofthe study consisted of experimental and oonfol Soups of 128 male and

female students. The results rerrealed signifrcant differences betrreen the mean scores

of shrdents ofthe orperimental and confiol groups in favour of the experimental goup,

and they also revealed significant differences on the critical thinking scale between

males and females in favour of males. However, the rpsults rpvealed no significant

differences attributed to the gender on the successful intelligence scale.

It is strown from the different findings of the studies that there is a need to

research to check the effect of Cognitive Acoeleration on the development of

proqpective teachers. As it is shown from the prcvious literature that it is not necessary

only that a tcacher should have rcasoning abilities but having pedagogical skills to

deliver that reasoning knowledge is necessary for an effective teaching-learning

process. Keeping in view the prwious findings and gap from the ptvious researches

the study was designed to check the effect of Cognitive Acceleration on the

development of prospective teachers' reasoning and pedagogical skills.

2.10 Oveniew of the Chapter

Teachers today are orpected to be equipped with content knowledge and

pedagogical content knowledge to cope with 2ls-century teaching-learning challenges.

Developing reasoning and critical skills among students have become a necessaty
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component in the teachingJearning proeress to meet the global demands. Critical

thinkers arc encouraged to participate in logical discussions and decisions to generate

logical information. The Cognitive Acceleration teaching approach allows the teaoher

to use thinking skills efuively in their teaching-learning prooess. Cognitive

Acceleration enables prospective teachers to train themselves with the latest

pedagogical skills needs to be used in 2lslcentury classrooms. The reasoning is not

only thinking logically but also speaking logically, teachers are the focal point for

enhancing students' reasoning ability and that can be only enhanced through morimum

use of thinking activities. It is not only planning thinking activities but also effectively

implementing those ttrinking activities is also impoftant, so therp is also a need to fiain

teachers with effective use ofthinking skills. A lot of studies have been rcviewed about

the Cognitive Acceleration teaching approach which rcsults show a positive effeot of

thinking lessons on the intellectual development of students. But there is still a need to

explore the Cognitive Acceleration teaching approach concerning the teachingJeaming

pr)oess, pedagogical skills, and effect on pospective teachers.
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CIIAPTER 3

RESEARCH METIIODOLOGY

Research methodology is known as the procedure of research systematically

designed by a researcher according to the rcseatch objectives of the study. This chapter

deals with the research design of the study, population, sample and instrumentation,

procedure of the orperimen! intervention, dalta collection, and data analysis of the

study. The researph methodology ofthe study is written very carefully keeping in mind

the main rcsearch objectives and procedure of the study. Detail of wery phase of

reseatch methodology of the study is as follows.

3.1 Research Design

The study was experimental and quantitative. True-experimemtal pretest post-

test control group design was followed for the study. This research design confols the

assignments of subjects to the orperimental and contol group. It also confols the

timing of the independent variable (teatmenQ and all the conditions under which the

expoiment takes place. Two gncups, the control group, and the experimental group

were formed for the experiment. Two pe-tests and post-test were used to check the

effect of the Cognitive Acceleration teaching approach on the reasoning and

pedagogical skills of prospective teachers. Symbolic representation of the rcsearch

design is as;

ROr Xr 02

ROr X2 A

Where R=Randomization, Ol = pre-test and Oz=post-test

Xr= Experimental Group

&= Contnol Group
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3.2 Population

The population of the snrdy was all prospective t€achers enrolled in the BS

Education program in the Departrnent of Education at International Islamic University

Islamabad. The population ofthe study consisted only of female prospective teachers.

The total population of the study was 250 enrolled prospective teachers.

Table 3.1

Poplation size of prospective teachers in tlu Department otE&rcation d IruI

Sr. No Gender Populetion

Fenrale 250

3.3 Sample and Sampling Technique

As the study was true experimental, so sample ofthe study was selected through

simple random sampling technique. The sample of the study consisted of prospective

teachers from the BS Education prc$am studying pedagogical counle "Teaching of

General Science subjecf'. The sample of the study was 64 prospective teachers from

the Deparfinent of Education at International Islamic University Islamabad during the

Fall2020 semester and these prospective teachers were from Barch Spring 17 and

Spring 18. Key features ofthe selected prospective teachers wer€ as following;

o Prospective teachers enrolled in BS Education Program

o Prospective teachets studying pedagogical course '"Teaching of General

Science"

o Prospective teacherc who have passed the content @urses of "General

Science" in the previous sernester

35



3.4 Instrumentation

To collectthe data fronr the contnol $oup and experimental group four instnrments

were used forthe study. They were as;

o Classroom Test of Scientifio Reasoning (CTSR)

o Pedagogical knowledge test

o Observation Protocol

o Perception Scale

3.4.1 Pneparetion of Research Instruments

Research instnrments of the study were selected and prepared according to the

tpsearph design and objectives of the study. Insfiuments werc also pr€pared under the

proper guidance ofthe supervisor and orperts to maintain the validity and reliabiltty of

each instument. After the selection and construction of instuments, each instnrment

was validated through eleert opinion, and pilot testing was done to cheok the reliability

ofthe instrument.

3.4.2 Classroom Test of Scientific Reasoning (CTSR)

To measure the reasoning ability of prospective teachets CTSR (classroom test

of scientific reasoning) was used as an instrument of the study. The Classroom Test of

Scientific Reasoning (CTSR) 2000, dweloped by A. E. Lawson, is designed to assess

students' scie,lrtific literacy and thinking skills. The test measut€s students'ability to

apply aspects of scientific and mathematical reasoning, including analyzing situations,

making prediotions, and solving problems. As this instrument has open a@ess on the

intemet, no permission was required to use it for the study. After the thorough study of

CTS& it was felt by the rpsearcher that the language of some statements is difficult for

students and some statements arc very basic according to university level students. So

keeping in view the understanding lwel of selected pnospective teachers some



stnteme,nts of CTSR were rephrased with simple and clear language and some

statements in the form of situationaljudgments were also added in ttre CTSR and it was

used as a modified version of CTSR in the study. The modified velsion of CTSR

consisted of three main sections including scientific reasoning, oonditional rcasoning,

and situational judgment. CTSR was used for both pre-test and post-test of the study

but forthe post-test order ofthe statements was changed. (Auached as APPENDX I)

3.4.3 Pedagogical knowledge test

To measure the knowledge of pedagogical skills among prospective teacherc a

pedagogical knowledge test was consfiucted by the rcsearcher. This test was measuring

the knowledge of pedagogical skills through the content of "Teaching of G. Sciene,e"

being taught during experiment. After the careful and indepth rcview of "Teaching of

General Science" content a pedagogical knowledge test was dweloped. The

pedagogical knowledge test was consisted of MCQs and short question answets.

Content of pedagogical knowledge test was consists of concepts taught from the given

outline of Teaching of General Science subject. The validity of the pedagogical

knowledge test was also tested through expert opinion. The language of pedagogical

knowledge test was simple and easy to understand for prospective teachers. (Attached

as APPENDX II)

3.4.4 ObseruationPrctocol

To obse,rye the pedagogical practices of prospective teachers of the control

goup and orperimental group, a selfdeveloped observation protocol was used by the

rcsear,cher. Observation protocol was consisted of five main pedagogical practices

including planning instruction and designing learning experiences, instructional

delivery, classroom management, monitoring, assessment and evaluation, and
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professional responsibilities. Pedagogical practices of the prospective teachers were

observed on three points rating as;

3 - Meets expectations in all rcspects

2 - Meets expectations in some rcspects

I - Meets expectations in no respects

After the careful consfiuction of the observation protocol, it was validated by otpert

opinion by selecting the teachers frequently teaching pedagory subjects. (Attached as

APPEr{DX trD

3.4.5 Perception of pospective teachers about their learning experiences

with Cognitive Acceleration teaching method

A self-developed perception scale was used to find out the prospective teachers'

perception about a different perspective of the experiment. This perception scale was

used only for the experimental Soup. Statements of the perception scale were about

different activities, content, and tasks performed by prospective teachers and researcher

during the orperiment. A five-point rating scale was used to rank the perception of

prospective teachers. The rating scale was as l=Never, 2=Seldom, 3:Sometimes,

4=OftEn, and 5=Always. fire perception scale was consisted of 33 statements, and all

werp rclated to experiment tasks and astivities. (Attached as APPENDX fV)

3.5 Validity of the Instrrments

Validity is known as the degree to which an instrument measues what needs to

be measured. The validity of an instrument helps to consequently understand the scorps

of an instrument. The validity of an instnrment is as much important as the reliability

of an instrument. If the insffument does not function according to desired

objectives/tasks then the instrument is not considered a valid instnrme,nt. The validity
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of an instrument is measurd through conten! concument, predictive, and constuct

validity.

Before pilot testing, all four research instruments including CTSR" Pedagogical

knowledge test, Obserrration Protocol, and Perception scale welp validated through

elrpert opinion.

To check the validity of the Classroom Test of Scientific Reasoning (CTSR)

three orperts from the deparfnent of eduoation were selected having enough experience

ofteaching general science. After the feedback and suggestions given by expert opinion

on CTSR, certain changes were made in CTSR. These changes werc as;

o Rephrased certain statcm€nts in easy language forbetrcrunderstanding of

students

o Removed some statemenb according to experts' suggestions as these

statements were indicating repetition of concepts

o Changed statements orders to make it simpler and morc understandable

for students.

o Decided total marks and time for performing the CTSR test.

The pedagogical knowledge test was validated by three operts having enough

orperience in teaching pedagogy subjects. After expert opinion suggestions and

feedback following changes were made in the pedagogical knowledge test.

o Decided total marls and time for performing pedagogical

knowledge test.

o Rephrased certain questions according to the understanding level

of students.

o Rernoved some statements as per experts' suggestion
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o Reconsidered all questions according to marks and time duration

ofthe test.

Obserrration protocol was also validated before data collection. Teachers

zupervising teaching practice students were selected for expert opinions of obsenration

protocol validation. No changes were made in the observation protocol as it was

suggested Appropriate by experts.

The validity of the perception scale was also checked through expert opinion

from the deparfinent of education teachers. In the light of their suggestions certain

changes were made in the perception scale as under;

o Rwised the rating scale

o Rephrased certain statements according to suggestions

o Certain stat€ments werc removed

o Some statements were rpluiffen into two statements as they were

reflecting two concepts in one statement.

3.6 Pilot Testing

After validation of all tpsearch inshrments, pilot testing was done to check the

reliability of the CTSR and Pedagogical knowledge test. For pilot testing, 40

prospective teachers who had studied series of content cources of General Science and

pedagogical course of General Science werp selected as participants of pilot testing.

These participants werc from the BS Education progam of Departrnent of Education

at International Islamic University, and these were from 8ft semester but none of them

was selected as a participant ofthe orperimental or confiol goup.

3.7 Reliability of Instruments

The reliability of an instnrment is as much important as the validity of an

insEument. The reliability ofan instrume,ntrcprcsents whettrerthe instrument is reliable



to collect the data from the sample or not. Reliability is also known as a qualification

for constructing a good test. Ifall items ofatest arp conelated with each other and have

balance item difliculty that test is considered a reliable test. Before data collection

reliability of CTSR and pedagogical knowledge test was computed. As bottr t€sts werE

combinations ofMCQs and open-ended questions, so for MCQs item analysis was done

for both tests by calculating difficulty index and item discrimination for each MSQs.

Detail of calculated item discrimination and difficulty index for both tests (CTSR and

pedagogical test) is as followed.

Table i.2

hem Arulysis for Classruom Test of Scientifrc Reasoning (C?SR)

Item Difficulty

Index

Item

Discrimination

Decision

I (a) 0.51 0.29

0.25

0.32

0.42

1(b)

2 (a) 0.26

2 (b)

3 (a)

3 (b) 0.26

0.31

Item included in

the test

It€m

included in the test

Item

inoluded in the test

It€m

included in the test

Item

included in the test

ItPm

included in the test

0.34

0.21

0.31

0.41

4t



4 (e) 0.36

4 (b) 0.29

s (a) 0.39

s (b)

0.52 Item

included in the test

ItEm

included in the rcst

Ircm

included in the test

Item

included in the test

ItEm

included in the test

It€m

included in the test

Item

included in the test

Item

included in the test

Item

included in the test

It€m

included in the test

Item

included in the test

Item

included in the test

0.31

6 (a) 0.41

6 (b) 0.39

7 (a) 0.31

7(b) 0.29

8 (a) 0.38

I (b)

0.4

0.39

0.37

0.49

0.39

0.61

0.59

0.55

0.39

0.61

0.5r

0.510.31

0.41

10
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0.7111

t2 0.40

0.61

0.s2

0.36

0.37

0.32

0.68

0.69

0.52

Item

included in the test

Item

included in the test

Item

inoluded in ttre test

It€m

included in the test

Item

included in the test

Item

included in the test

Item

inoluded in the test

0.6813

t4

15

0.57

0.61

0.32l6

t7

Table 3.3

Item Analys is for P edago gical lotou, le dge test

Difliculty

Index

Item

Discrimination

Decision

0.51

0.313

0.75 0.50

0.40

0.26

Item included in

the test

Item included in

the test

Item included in

the test
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5 0.26

6 0.59

7 0.46

8 0.71

9 0.48

4 0.75 0.56 Item included in

the test

0.22 Item included in

the test

0.45 ltem included in

the test

0.41 ltem included in

the test

0.59 Item included in

the test

0.42 Item included in

the test

0.61 Item included inl0 0.70

the test

3.E Experimental procedurc

3.t.1 Formation of Grcup

TWo groups; the o<perimental group and confrol group werc formulated by

pairing and simple random sampring technique for experiment. Groups were

formulated on the basis ofpre-test scores.

3.t.l.l Control Group

The Control group was formulated based on pre-test scorps through the random

sampling technique. The "Teaching of General Scien@" subject was taught to the

conhol group by the traditional teaching metlrod. The traditional teaching method for

this study was not only focusing on the lectures but was comprised of students,

assignments, pr€sentations, and quizzes.



3.8.1.2 Experimental GnouP

The experime,lrtal group for this study was also formulated based on pre'test

scolts through random sampling. The '"Teaching of General Science" subject was

taught to the orperimental $oup by Cognitive Acceleration teaching approach. The

Cognitive Acceleration teaching approach was comprised of activities, discussions, and

pr€sentations ofmaterial following reasoning and pedagogical skills concept.

3.8.2 PreTest

The pre-test was consisted oftruo tests; CTSR and the Pedagogical knowledge

test. To check the reasoning abillty of prospective teachers CTSR (Classroom test of

scientific reasoning) was used, whercas pedagogical knowledge test was used to assess

the pedagogical skills of prospective teachers. A pedagogical knowledge test was

consisted of MCQs and short question aruNl,enl. Items of pedagogical knowledge test

were consisting of the content from the given outline of the 'Teaching of General

Science" subject.

3.8.3 Trratment

Treatnent for the study was formally started after the pretest and formation of

the contol group and orperimental group. The tneafinent duration for the orperimental

Soup was four months (whole semester). The experime,nt was conducted from

September 2020 to December 2020. Details of neatnent for the contol group and

experimental group arc as follows.

Table 3.4

Treatnent details ofexperimentol group otdcontrol Wup
Experlmental Group Conhol Grcup

The Cognitive Acceleration teaching

approach was used to teach the

Treatment for the confiol goup wat

followed with ttre traditional approach
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experimental Soup. Lesson planning

according to Cognitive Acceleration lesson

plan steps was done for each lecture.

Activities related to reasoning and selected

pedagogical skills were also included in the

experiment.

of rcaching. The traditional approach of

teaching was not only focusing upon the

lecture but students' assignments,

pesentations, quizzes, and class

participation was also included in ttre

traditional approach. The lesson plan for

each confiol group lecture was prepaled

following the traditional lesson plan

format.

Steps for control group lesson plan

wer€;

l. P.K.Testing

2. Announcement ofthe topic

3. Presentation

4. Association/ Application

5. Recapitulation

6. Homeryork

Traditional lesson plans werc

implemented with the following

procedure;

. Used a combination of

individual, paircd, small group, and

whole-class activities.

The lesson plan of Cognitive Acceleration

was based on the following steps;

1. Concrete preparation

2. Cognitive conflict

3. Social construction

4. Metarognition

5. Bridging

The procedure for the implementation of

the Cognitive Acceleration lesson plan for

the experimental group was as under;

l. Concrete preparation of the lesson

following proposed steps of the Cognitive

Acceleration lesson plan and constituting
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the different activities to reflect the general o Provide opportunities for a

range of skills such as discussion,

writing, drawing, and viewing.

o Consider ways to activate,

clarify and extend prior knowledge,

and to help students make

connections between what they

know and what they will be

learning.

idea ofthe concept.

o Preparationofaworkingpaperthat

hcluded the activities addressing the topic

and the Cognitive prccess that was related

to the session.

o Providing appropriarc support to

the students while doing activities.

o Focusing the students to ask

questions to enhance their thinking prcoess

and to clarify their queries to interprettheir

thinking and contol them.

o Transfening the knowledge

through the Cognitive Acceleration

teaching approach.

o Arranging different activities to

enhance students' selec'ted pedagogioal

skills.

o Strategies including dialogue,

discussion, questioning, collaborative

worlq worksheets, working in groups, and

homework were used to implunent the

Cognitive Acceleration teaching approach.

o Make use of diagrams,

illusfations, conclEte materials,

and multimedia technolory to

explore and illustrate conoepts.

o Allow students to use computer

tools (e.g., M.S. Word, PowerPoint,

graphics).

23 lectures for bottr the conEol and experimental group were delivered according to the

selected approaches (Cognitive Acceleration for experimental and Traditional for



Confiol group). After 23 lecturcs, participants of both groups were asscssed and

compared by the prcsentation of a model lesson plan on the selected teaching metfiod.

An observational sheet for assessing pedagogical practices of the confiol and

operimenal group develo@ by the rcsearcher was used. The observational sheet was

also used to compare the pedagogical practices of the control and orperimental group

to check the effect of the cognitive Accereration teaching approach.

3.8.4 Post-Test

After the completion of the experiment, a post-test was conducted for both the

experimental group and controlgroup to waluate the results of the experiment. post-

test was conducted after the completion of model lesson plans presentation by

o<perimental goup and control Soup. This time was given to participants to clear their

reasoning and pedagogical skills concepts before attempting the post-tests. The post-

test was also consisted of two tests CTSR (Classroom Test of scientific reasoning) for

reasoning ability and pedagogical knowledge test for pedagogical skills. The order of

both test items was changed in the post-test to avoid the repetition of the same answenr

from students. Both of the tests were following content in consistency and were not

followed with order of difficulty so changing the order of test items didn,t affect the

difficulty order of items.

3.t.5 Modet Les$n prcsentations

To assess the pedagogical practices of prospective teachers in practical form,

model lesson plans presentations were taken from experimental group and contrcl

group' Prospective teachers from the contol $oup and experimental group were asked

to select a topic of their own choice and prepare a model lesson plan following a

teaching method with suitable A.V.Aids and prcsent it in class. Model lesson

pesentations of the control Sroup and experimental group prospective teachers were
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assessed through a rcsear,cher-made observational sheet. Later on, the pedagogical

practices of both grcups wene comparcd to find out the effect of the Cognitive

Acceleration teaching approach on prospective teachers' pedagogical skills and

practices. Model lesson presentations wer€ planned after23lecturps delivered through

Cognitive Acceleration teaching approach and traditional approach of teaching.

3.8.6 Perception of Prospective Teachers about Experiment

To explore the perception of experimentat group prospective teachers about

different aspects of the experiment, a researcher-made perception scale was used. This

was the last step of the experimental procedure and perceptions wetE collected after

post-test and model lesson pesentations by both the control group and experimental

group. Prospective teachers werc asked to rate the different tasks and activities

performed by them and teacher during the experiment.

3.9 selection of rnstructor for Experimentrl and controt Gnoup

The researcher herselftaugttt both the conhol goup and experimental group. The

rcsearcher's her-self teaching was selected to avoid the personality and teaching

experience effects during the experiment, but the researpher also makes sur€ to avoid

biases throughout the ogeriment.

3.10 Teaching Material for Experimentrl Group and control Group

HEC approved outline for Teaching of General Science subject was used to

teach confol group and experimental group during experiment. The main objectives of

teaching this subject are to enable students to;

l. describe the naturp & importance of Generar science

2. understand aims and objectives ofteaching ofGeneral Science

3. apply effectively the various mahods & techniques of teaching General

science
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develop lesson plans for rcaching different concepts in General science

hepare and use inexpensive audio-visual aids for the teaching of General

sciemce

The outline contains eight chapters and the whole outline was used to teach the control

group and orperimental group ofthe study. (Attached as APPENDIX V)

3.11 Dwelopment of Lesson Plans

ksson planning has always been considerpd an essential component ofrcaching.

Lesson planning gives direction, organization, and consistency in teaching and malces

the teacher more confident to deliver information. The lesson plan is also proof of

efforts made by a teacher during his/her teaching. The study was conducted to find out

the effect of the Cognitive Acceleration teaching approach on the cognitive and

pedagogical skills of prospective teachers. As the study was experimental and was

focusing on a teaching approach so keeping in mind the main objective of the study

lesson plans for the experimental group according to the Cognitive Acceleration

teaching approach wenc made. Lesson plans were made according to the *Teaching of

General Science" subject outline and all topics were covered in lesson plans. 23 lesson

plans of the Cognitive Acceleration tcaching approach were made. All lesson plans

were made before starting the experiment and all activities for the experimental group

according to rpasoning and pedagogical skills werp selected before the experiment.

Slight changes according to the situation during experiment duration werp made in

activities. Under the supervision of the supervisor, all lesson plans and leaming

activities weIE pr€parcd and were validated by experts having experience in teaching

this subject. Detailed lesson plans topics and objectives ar€ given below in table form.

4.

5.
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Table 3.5

Detail of ksson Plots Topics and Objectives

UnitNo. Topic No. of

Lesson Plan

Objectives

0l01

0101

o Definition and

Naturc of Science

o Relationship of
Science with other

Subjects

o Science atl a

Product Scientific

Knowledge

o Science as a

Process: Scientific

Mettrod

o Aims and Goals of
General Science

Teaching

o Aims and

Objectives of

Teaching of
General Science

o Tanonomy of
Educational Objectives

Define science

Explain the

relationship of

science with other

subjects

Differentiate betrveen

science as a product and

science as knowledge

with suitable oomples

Understand the

aims of the

teaching of general

science

Constnrct the learning

outcomes according to

blooms taxonomy

Understand why the

construction of learning

outcomes is necessary

for the teaching-

learning prccess

02 0l

0l02
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0t03 o Standards, Bench

Marks and SLO's

o Content

suggested in

National

Cuniculum for

General Science

2009

o Theteaching-learning

pocess and

Assessment strategies

suggested in National

Cuniculum for

General Science 2009

o Leoturp Method

o f,)emonstatio,n

Method

o Aotivity Method

o Laboratory

Mettrod

o Inquiry M*hod

o Heuristic Mettrod

o Problem-solving

method

Arrerlyzn the national

curiculum for General

Science 2009

0l03 Explain teaching-

learning strategies

suggested in the

curiculum for General

Science 2009

Implement teaching-

learning strategies of

lechrrp method and

demonstration method

during teaching practice

Understand the

guidelines to be

followed while

sclecting activities for

activity and laboratory

method

Construct a pedagogical

activity following

general guidelines of

inquiry and heuristic

method ofrcaching

Organize an activrty

following problem-

solving steps

0l04

0l04

0l04

0104
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0l04

0l08

o Discov€,ry

method

o hoject method

o Assignment

method

o Importance of

Planning in

Teaching

o Couse planning

o Unit planning

o Daily L,esson

Planning

o Qualities of a

good lesson Plan

o flevelopme,nt ofa

model ksson

Plan

o Meaning and

concept of

teaching

techniques &
shategies

o Difference

between method,

techniqug and

teaching

strategies

Explain the advantages

and disadvantages of

the discoverymethod of

teaching

Differentiate pocess

of project method of

teaching and

assignment mettrod of

teaching

Explain the

importance of

counrc planning

and unit planning

in the teaching-

learning prccess

Demonstrate a

daily lesson plan

0l08

0t05 Differentiate between

method, technique, and

teaching stratery
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0l05

0l05

o Questioning

Techniques

o Discussion

Techniques

o Analytrc and

Synthetic

Techniques

o Discovery and

Inquiry

Techniques

o Laboratory

Techniques

o Concept mapping

and use of
advance

organizers

o Naturc and scope of
teaching aids

o Need for and

Importance of
teaching aids

o Classification of
teaching aids

o Principles of
using Teaching

Aids

. Types ofteaching

aids for general

science

o Prcparations of
low-cost

Teaching aids

Prepare a lesson plan

following questioning

technique

Implement analytic,

synthetic, discovery,

and inquiry techniques

of teaching G. Science

for model lesson plan

Reconstruct laboratory

techniques of teaching

during model lesson

plan presentation

Use different types

of A.V.Aids for

model lesson plan

presentations

Prepare low+ost

teaching aids for

model lesson plan

presentations

0t05

0l06

0l06
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0l06

0l07

0tof07

Use of ICT in

teaching of

General Science

Effective use of

Teaching aids

Measuement

Assessment, and

Evaluation

Use teaching aids

effectively for

model lesson plan

pr€sentations and

frrture teaching

Differentiate

between meanulE,

assessment, and

evaluation

Use suitable

assessment

techniques for

model lesson plan

presentation

0l Consbuct a sample

test for science

subject following

test construction

guidelines

Lesson plans attached as APPENDD( VII

3.12 Data Collection

The effect of the Cognitive Acceleration teaching approach was cheoked by;

l. Applying the CTSR before and after the completion ofthe experiment.

2. Applying the pedagogical knowledge test before and after the

completion of the orperiment.

3. Using observation protocol to assess the pedagogical practices of

prospec'tive teachers of the control group and orperime,nt group.

o TlPes

Assessment

07 o Test and Rubric

Constnrction
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4. Using perception scale to orplore the orperiment gfoup perception

about different aspects of the orperiment including taslcs and

activities.

3.l3 Deta Anelysis

Coltected data were analyzed through descriptive and inferential statistics using

SPSS softrryare. The mean score was calculated using descriptive statistics and the t-test

was calculated using inferential statistics. The effect size was also calculated by

Cohen's d effect size formula. Details of data analysis techniques acoording to rcsearch

objectives ane as under:

Table 3.6

Smtmryof DataAnalysis

Objective Research Instrument Data
question/hypothe enelYcis
sis technique

l. To investigete l. To what extent the CTSR (Classroom Mean

the effectof the Cognitive test of scientific scorc

Cognitive Acceleration reasoning)

Acceleration teaching approach

teaching affectthereasoning

approach on ability of the

the reasoning prospective

ability of tpacherc at the

pnospective university level?

teachers at the

university

level.

2. To find out 2. To what ortent the Pedagogical Mean score

the elIect of Cognitive knowledge

the Acceleration test

Cognitive teaching approach
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Acceleration

teaching

apprcach on

the

pedagogical

prospective

teachers at

the

university

level.

3. To comparc

the

Cognitive

Acceleration

teachlng

approach

and

traditional

teaching

apprcach

concerning

rcasoning

and

pedagogical

skills of

prospective

teachers.

affect the

pedagogical skills

of the prospective

teachers at the

university level?

of

IIor' Therc is no CTSR

significant (Classroom

difference between test of

the mean scorcs on soientific

reasoning ability reasoning) for

pre-testbetweenthe reasoning

orperimental and ability and

control gfoup. Obsewation

IIm' There is no Protocol to

significant compar€ the

difference between pedagogical

the mean scorEs on skills of

pedagogical skills prospective

pre-testbetweenthe teachers

orperimental and

confiol group.

Ho, Therp is no

significant

difference between

the mean soores on

reasoning ability

t-tcst
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post-test between

the experimental

and control group.

IIol' Therc is no

significant

difference bernveen

the mean soorEs on

pedagogical skills

post-test betrveen

the experimental

and control group.

Table 3.7

Rubrics lor mwfing czsn and pedagogical skills pre4est post-test

Description of students responsc Quantification

l. CTSR

MCQs

Situetional Judgments

l. Beginning

2. Dwelopment

3. Accomplished

Pedegogical knowledge test

MCQs

Short questions tnswen

l. Content

2. Oryanization

0l Mark

0l mark

02 marks

03 marks

0l mark

02 marks

02 marks

s8



3.14 ThneaB to Internal Validity of the Erperiment

The following table shows the internal threats ofthe orperiment and how

they werr contnolled during the orperiment.

Table 3.8

Threats to the intemol validity of tlu eryerinent

S.No. Thrcat How they werc controlled

History Learning material and learning environment was same

for the control and experimental group.

To control this variable, the age group for both the

contnol and experimental group was approximarcly the

same, and the duration of the orperiment was one

semester only.

Two insfiuments welp used in pre-test and post-test

and the question order of both instrumenrs was

changed after the prc-test to contrcl the effect of the

instrument.

To contol the instnrmentation thrcat, two measuring

instruments weme used in the study. Only question

order was changed for the insfiument that was used in

boilt pr€ and post-tests both. Instruments werc

carefully administerpd during the pre and post-test.

The same learning environment was selected for pre

and post-test. Furthermore, pi lot-testing and val idation

of the instruments were also carried out.

Ilflaturation

Testing

4 Instnrmentation
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6

Statistical Reglcssion

Differential Selection

of Participants

Morality

Selection Maturation

Interection

Random selection afterpairingwas doneto oontrol the

strtistical regression. Formation of groups was done

on the scores of the pre-t€st.

A random seleotion for both the control and

experimenal goup was done to control tttis threat.

Pairing on the s@rcs of the pre-test also helped to

contol this threat.

Matohing and pairing helped to control this threat.

As the same age Soup was selected for both the

control goup and experimental group so selection-

maturation interaction threat was also controlled. The

experiment was also not too long.

7

t

3.f5 Threots to External Validity of the Experiment

Table 3.9

Tlreats to tlre externalvalidityof the *periment

S.No. Threat Eow they were Controlled

2

Pre'Test Treetment

Interaction

Selection-Tneatment

Interaction

To conffol this threat, the scores ofthe pre-test werc

not announced to the participants and were kept

seqpt. The score of the pre-test was only used for

the formation of the control and operimental

g[oup.

The selection of participants for the contol and

expoimurtal group was done randomly by pairing

based on prc-test scores.
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MultipleTreatment

Inferpnce

The orperimental group had received only one

fieafinent for the four months and had oonsistency

among the activities during the freahnent.

To confiol thisthreat, participants ofthe control and

experimental group were tequested not to share any

material, activity, or experienee of the trcafrnent

with each participant ofthe opposite goup.

The researcher herselftaught both groups to conffol

this threat.

4 TrcatmentDilfusion

Experimenter Elfectr

3.f6 EthiealConsiderations

Following etttical considerations were kept in mind during the study;

o All participants of the study were informed before the pretest and werc

brief about the purpose ofthe pre-test

o The confidentiahU of participants was kept sustained throughout the

study

o The olassrcom environmemt was kept the same for both the contnol goup

and experimental group

3.17 Chapter Oveniew

This chapter oplains the detailed procedure ofthe rcsearch methodology used

for the study. As the study was true experimental, so pre-test post-test confiol group

design was used as a research design of ttre study. All enrolled prospective teachers in

the Departnent of Education were Eeated as the population ofthe study. Two prc-test

post-tests were used to assess the reasoning and pcdagogical skills knowledge of

prospective teachers from the contol goup and experimental group. Pedagogical skills



were observed through model lesson plan presentations after the completion of lessons.

In the end, ptospective teachers' perception was also talcen about the different activities

ofthe orperiment. A detailed descripion of lesson plans with topics and objectives is

also explained in the prcsent chaper. Experime,lrtal procedure, development of lesson

plans, development of the insffi,rment its reliability, and validity all are explained in

this chapter. Overall this chapter gives a detailed description of the research

methodolory.
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CIIAPTER 4

DATA ANALYSIS AND INTERPRETATION

This chapter deals wittr dara analysis and data interpretation of the study. Data

analysis is the last but most important phase of rpsearph. The study was aimed to find

out the effect of the Cognitive Acceleration teaching approach on the Cognitive and

pedagogical skills of prospective tcachers. Collec,ted dafa from pretest post-test,

observation protocol, and perception scale were anallzed through descriptive and

inferential statistics. The mean score was calculated to answer the rcsearph questions

and a f-test was applied to test the null hypotheses ofthe study. Detail of analyzed data

is presented in tabulated form as under.

Table 4.1

Mean scores malyis of CTSR pre-rest post-test of Experimental group

Pretest Post-test

Ilpe of Test

Total number of

participantr

Mean soore

CTSR

32

12.15

CTSR

32

16.00

Table 4.1 shows the analysis of the mesn scor€s of the Classroom test of scientific

reasoning (CTSR) for pre-test and post-test ofthe experimental group. The mean value

(12.15) for the CTSR pr€-test and (16.00) for the post-test shows that the Cognitive

dwelopment ofthe orperimental grrup was enhanced during the Cognitive intervention

and they were able to perform better in the CTSR post-test. The difference in mean

sool€s also depiots that there is a difference between Cognitive dwelopments of the

experimental group between pre-test and post-test ofCTSR.
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Table4.2

Iulem saoves analysis of Pedagogical skills pre4est post-test of Experimental

wup

Pretest Post-test

Ilpe of Test Pedagogical Pedagogical

knowledge test knowledge test

Total number of participants 32 32

36.46Mean soore

Table 4.2 shows the analysis ofthe mean s@rcs ofpedagogical knowledge test for pre-

test and post-test of the experimental group.The mean value (4.75) for pre-test and

(36.46) for post-test depicts that the pedagogical skills of the experimental group were

much developed through experiment. The post-test mean value (36.46) shows that

participants ofthe experimental group were much equipped with pedagogical skills at

the end of the fieatment as compared to before fieafinent. So, the Cognitive

Acceleration teaching approach enhanoed the pedagogical skills of the experimental

group.

Table 4.3

Mewtsaones oulysis of CTSRpre-test Tnst-test ofContol gtoup

Pretest Post-test

4.75

I}pe of Test

Total number of

participants

Mean scone

CTSR

32

r0.50

CTSR

32

r0.50
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Table 4.3 presents the analysis ofthe mean scorcs of CTSR of pretest post-test for the

control goup. The mean value for pre-test (10.50) and post-test (10.50) shows that

participants of the contol goup werc on the same level of Cognitive dwelopment

before pre-test and after post-test. They were at the same level of Cognitive abilities as

no Cognitive dwelopment fieat was given to the control group. They were taught with

the traditional method of teaching following lectures, activities, and presentations.

Table 4.4

Mewt saores analysis of Pedagogical skills pre+est post-test of Conttol gtoup

Pretest Post-test

Type of Test

Total number of participants

Mean soone

Pedagogical

knowledge test

32

4.96

Pedagogical

knowledge test

32

16.62

Table 4.4 presents the analysis of the mean scorps of pedagogical knowledge test for

pr€-test and post-test of the control group.The mean value for pre-test (4.96) and post-

test (16.62) depicts that pedagogical skills of participants from the control group were

developed after the teaching of G. Science subject for this session. Their pedagogical

skills were enhanced by practicing pedagogical activities during the teaching-learning

prccess ofthe'Teaching of G. Science" subject and in the pedagogical skills post-test,

they were able to perform much better as comparcd to the pre-test.
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Table 4.5

Analysis of CTSRpre+est of the control group and etperinental group

Tlpe of

test

Group Mean df p-rrrrlue

CTSR Experimental

pretert Control

32

32

2.16

10.50

62 .594 .323

P = 0.05

Table 4.5 shows the comparative analysis ofthe Classroom Test of Scientific Reasoning

(crsR) pre-test for the control group and experimental group. p-value (.323) and t-

value (.594) analyzed that there is no significant difference between the CTSR pre-test

mean soolEs ofthe experimental group and confrol group.Analysis shows that both the

control group and experimemtal group werc at the same level of understanding in the

performance of the CTSR pre-test so the null hlpothesis for the CTSR pre-t€st was

frild to reject. Mean scotEs analysis for the CTSR pre-test depicts ttrat prospeotive

teachers from the experimental group (12.16)were able to perform bett€r as compared

to prospective teachers from the control grcup (10.50).
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Table 4.6

Anolysis ofCTSRpst-test of the control goup and*perimental group

Ilpe of test Group Mean df pvalue

CTSR

post-test

Experimental 32

Contol 32

16.00

10.50

6

2

8.534 .000

P = 0.05

Table a.6 highlights the comparative analysis of the Classrcom Test of Scientific

Reasoning (CTSR) of post-test for the control group and orperimental goup.

According to the pvalue (.000) and t-value (8.534), it has been andfzd that there is a

significant difference betrveen the post-test performance of the contol group and the

otperimental group. According to the analysis experimental group was much better in

CTSR post-test performance than the control group.As the p-value (.000) is less than

(0.05) so null hypothesis for the CTSR post-test is rejected and a significant differpnce

is found between both groups. Mean scores analysis of CTSR post-test shows that

prospective teachers from the control group (10.50) werc arc at the same level of

understanding as they were in the pretest whereas prospective teachers from the

orperimental group (16.00) wetp at the higher level of understanding in CTSR post-

test.
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Table4.7

Anolysis of pedagogical luowledge test prc4est of etperimental group and

cotttrol gtottp

Ilpe of test Grcup Mean df t-vrlue pvalue

Pedagogical

skills petest

Experimental

Control

62 .372

P = 0.05

Table 4.7 presents the comparative analysis for the pedagogioal skills pre-test of the

confol goup and experimental group. P-value (.71 l) and t-value (.372)show that tlere

was no significant difference between pedagogical skills pre-test mean scotEs of the

conhol group and experimental group. Comparative analysis shows that both the

confol goup and experimental group wetp at the same level of performance during the

pre-tcst so the null hlpothesis for the pedagogical skills pre-test was failed to reject.

The mean score (4.97) depicts that prospective teachers from the control group

performed slightly better in the pedagogical skills pre-test as compared to prospective

teacherc from the contol goup (4.7j).

32

32

4.75

4.97

.7tt
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Table 4.8

Analysis of pedagogical loowledge test Inst-test of experimental WuP wtd control

wuP

Ilpe of test Group df t-value pvalue

Pedagogical Experimental

skills post- Confiol

test

32

32

36.40

t6.63

62 t7.56 .000

P = 0.05

Table 4.8 presents the comparative analysis of pedagogical skills post-test for the

confiol goup and experimental group. P-value (.000) and t-value (17.56) analpe that

there is a significant difference between means s@r€s for pedagogical skills post-test

of the contol group and experimental group. According to comparisoq it has been

analyzed that the orperimental goup was better in pedagogical skills post-test than the

contol goup. As the p-value (.000) is less than (0.05) so null hypothesis for the

pedagogical knowledge test was rejected and a significant difference was found

between the mean scor€s of both groups.Mean scor€s analysis (36.40) shows that the

performance of prospective teachers from the experimental group was better in

pedagogical skills post-test performance as companed to prospective teachers from the

control goup performance (16.63).
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Table 4.9

Anolysis of ffict size of intertentiononthe etEerimental group

Tlpe of test Cohen's d value

CTSR

Pedegogical knowledge test

Table 4.9 prasents the analysis for the effect size of intenrention (experiment) on the

reasoning abilities and pedagogical skills of the orperimental goup. Effect size value

for CTSR Q.l3) shows that there was a large effect of the Cognitive Acoeleration

teaching approach on the rcasoning abilities of prospective teachers who participated

in the intcrvention of the study. Effect size is decided large as CTSR value (2.13) is

gr€ater than (0.8) which is considered the large effect size value of Cohen's d formula.

On the other side effect size value for the pedagogical knowledge test (4.36) also shows

that there was a large effect of the Cognitive Acceleration teaching approach on the

pedagogical knowledge rcst of prospective teachers who participated in the inten ention

of the study. As pedagogical knowledge test effect size value (4.36) is also greater than

(0.8) etrect size value so it also amlyzrda large effect size. From ttre analysis of effect

size values, it has been analyzed that the Cognitive Acceleration teaching approach had

a large effect on both the reasoning abilities and pedagogical skills of prospective

teachers.

2.13

4.?6

70



Table 4.10

Arulysis of Pedogogical Prrctices of bcperimental gruup odcontrcl group

Pedagogical practice Group Mean df t-value p-value

Planning

Instnrctional delivery

Classroom

manegement

Monitoring

Prcfessional

rcsponsibilities

Expoimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

Experimental

Control

32

32

32

32

32

32

32

32

32

32

2l

7

48

37

27

20

l6

t2

2t

l3

4.453 .000

5.320 .000

5.064 .000

5.137 .000

.0006.025

Table 4.10 highlights the comparative analysis of mean scores for pedagogical practices

of the control group and experimental group. t-value (4.453) and p-value (.000) for

plaming practice analyze that the orperimental group was better in planning teaching-

learning activities as compared to the control goup and a significant difference was

found betrveen the planning practice of both the control group and experimental grcup.

Mean value (21) shows that prospective teachers from the experimental group werc

bett€r in lesson planning practices. t-value (5.320) and p-value (.000) for instnrctional

delivery practice highlights a significant difference between the instructional delivery

practice of the confiol group and the orperimental group. Mean scorEs analysis (48)

shows that experimental group participants werp better in instnrctional delivery practice

as compared to control group participants. t-value (5.064) and p-value (.000) for

classoom management practices show that participants from the experimental gtroup



wqE much bett€r in classoom management practices as compared to confrol group

participants. So a significant difference was found between the classroom managemant

practices of both the control gtroup and experimental group. Mean score (27) depicts

that prospeotive teachers from the experimental group were able to perform classoom

management practices much better than prospective teachers from the control group. t-

value (5.137) and p-value (.000) for monitoring practices highlight that prospective

teacherc from the experimental group were able to perform effective monitoring

practices so a significant difference was found between monitoring practices of both

the contol Soup and experimental group. Means score analysis for both groups'

presents that prospective teachers ofthe experimental goup were good for monitoring

practices during lesson plan prese,ntations (16). t-value (6.025) and p-value (.000) for

professional responsibilities practices present that prospective teachers from the

orperimental group were able to perform better as compared to confol group

prospeotive teachers so a signifioant differcnce was found between professional

practices of both the control group and experimental group. The overall analysis of

pedagogical practices between the control Soup and orperimental group highlights that

prospective teachers from the orperimental goup were able to perform pedagogical

practices more effectively as compared to prospective teachers from the confiol group.

So null hypothesis for pedagogical practices was rejected and a significant difference

was found between the performance ofthe oontrol group and the experimental goup.
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Table 4.11

Atulysis of ptospective teachers'perception about the experiment

S. No. Stetement Mean Decirion

value

I I got motivation from this teaching 4.28 Agreedatahighlwel

style

2 The course content was acrcording to 4.15 Agrc€datahighlwel

learning needs

3 The course content was according to 4.12 Agreed at a high level

my orpectations

4 I have understood all tlre concepts from 4.15 Agreed at a high lwel

this teaching style

5 A.V.Aids needed forthis teaching style 3.53 Agred at a high level

werp available during the class

6 I enjoyed all the learning activities 4.18 Agreedatahighlevel

during the class

7 Learning activities were in accordance 4.75 Agreed at a high level

with the subject

8 I had enough opportunities during the 4.12 Agreed at a high level

discussion to interact with my peers

9 Proper guidance and support was 4.68 Agfedatahighlevel

provided during the assigned activities

l0 I got continuous feedback on each 3.84 Agrced at a moderate

activity
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11 Enough opportunities weNE provided to 4.31 Agreed at a high lwer

ask the questions during the discussion

12 I can apply the basic conc,epts of the 4.09 Agreed at a high level

subject in my daily life

13 I had to work harder for this courcc as 3.96 Ageed at a moderate

compared to other couses level

14 The teacherls guidelines for every 4.?r Agreed at a high level

activity and discussion werc clear and

understandable

15 I got encouragement after studying this 4.31 Agreed at a high level

cou$e

16 I had support from my peerc during the 4.03 Agreed at a high level

group activity

l7 The material provided for this course 4.71 Agreed at a high level

was up-to-date and undersAndable

18 The support provided by the teacher 4.53 Ageed at a high level

was enough to understand the material

ofthis couse

19 I prefened to work in group activity 4.06 Agreed at a high level

rather than individual activity

20 Activities performed during this course 4.50 Agreed at a high level

enhanced my reasoning abilities

2l Activities performed during this course 4.53 Agrced at a high level

enhanced my pedagogical skills
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22 When a topic was boring, the teacher 4.25 Ageed at a high level

made it interesting with oramples and

activities

23 I studied this course to learn new 5.00 Agreed at a high level

concepts about effective pedagogical

practices

24 I had access to my teacher during the 4.18 Agr€ed at a high lwel

counp whenever I needed

25 Objectives, of course, were achiwed 4.12 Agreed at a high level

during the couse allocated time

26 Assessment criteria for every task were 4.43 Agreed at a high level

communicated at the start ofthe oourse

27 Assessment criteria were fair for every 4.37 Agreed at a high level

student

29 I enjoyed every activity during the 4.31 Agrcedatahighlwel

counle

30 I have learned a lot of new skills 4.65 Agreed at a high level

including reasoning and pedagogical

skills

31 I would prefer the Cognitive 4.31 Agreed at a high level

Acceleration teaching method for other

coumes as well

32 I would like to use this teaching mettrod 4.46 Ageed at a high level

during my teachingJearning process
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I have understood all the materials from 4.54

this teaching style

Agreed at ahigh level

Table 4.11 presents the analysis of the mean scor€s of the experimental goups'

perceptions about different activities of intervention (experiment). The decision for

responses was taken according to three decision values decided by the researcher

according to rating scale values.

l. 4.00 to 5.00 (Agrced at a high level)

2. 3.99 to 2.00 (Agrced at moderated level)

3. 1.99 and below (Agrced at the lower level)

Means scor€s analysis for perception staternents shows that for the majority of the

activities prospective teachers from the orperimental group wue agreed at the highu

level as they were motivated by the Cognitive Acceleration teaching approach. The

majority of the prospective teachers were able to understand all the conceprts taught

from the Cognitive Acceleration teaching approach and they werp of the view that all

necessary A.V.Aids needed for this teaching approach werp available during the

orperiment. For statement l0 prospectiveteachers were ofthe view at amoderate level

(3.84) that they get regular feedback about every activity performed during the

experiment and for statement 13 they were also ageed at the moderate level (3.96) that

it was not difficult for theur to prepare this course with qrtra time or difficulty. For the

rest of all statements prospective teachers were agreed at the high lerrel which predicts

that they were much satisfied with the Cognitive Aoceleration teaching approach, all

the activities performed during experiments, teaching method, A.V.Aids used during

the experiment, and feedback provided on the activities performed during the

experiment.
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CIIAPTER 5

suMIuARy, FINDINGS, DISCUSSION, CONCLUSIONS,

AND RECOMMENDATIONS

5.1 Summary

The main theme of the study was based on the effect of the Cognitive

Acceleration t€aohing approach on the rcasoning and pedagogical skills of prospective

teachers. According to this teaching approach having subject matter knowledge is not

enough for an effective teacher, but an effective teacher must be equipped with

reasoning and pedagogical skills to deliver that information. Based on this approach

study was designed; a) to investigate the effect of the Cognitive Acceleration teaching

approach on the reasoning ability of prospective teachers at the university level, b) to

find out the effect of the Cognitive Acceleration teaching approach on the pedagogical

skills and practices of proqpective teachets at university level and c) to compare the

Cognitive Acceleration teaching approach and fiaditional teaching approach with

rcspect to reasoning ability and pedagogical skills and practices ofprospective teachers.

Objectives I and2were followed with the rcsearch questions whereas null hypotheses

were tested for objective 3. True experimental pre-test post-test contnol group design

was followed for the study. The target population of the study was comprised of all BS

Education prospective teachers enrolled in the department of education at International

Islamic Univmity, Islamabad. Keeping in view the research design ofthe study sample

of the study was BS Education prospective teachers studying "Teaching of G. Soience"

subject and the sample size was 6,4 prospective teachers and sample for the confol

goup and experimental group was selected randomly after pre-test. As the study was

orperimental so before data collection, two groups control group and the experimental

goup was formed basd on pre-test soores and after that control group was taught



through the traditional teaching apprcach, and the orperimental goup was taught

through the Cognitive Acceleration teaching approach. After the complaion of the

experiment, data were collecrcd through the Classroom Test of Scientific Reasoning

(CTSR), Pedagogical knowledge test, and Observation protocol and perception scale.

Collected data welp analyzed by calculating mean scoles to answer the rpsearph

questions and by applying t-test to test null hypotheses for rcasoning ability and

pedagogical skills.

5.2 Findinp

Findings from mean scoles analysis and comparative analysis are presented

bclow.

I . It was found from the analysis of the mean scores of CTSR pre-test ( I 2. I 5) post-

test (16.00) for the experimental group that prospective teachers from the

orperimental group were able to perform better in the post-test than pre-test and

Cognitive Acceleration teaching approach enhanced their rpasoning ability.

fiable a.l)

2. It was found from the analysis of the mean scores of pedagogical knowledge

test pre-test (4.75) and post-test (36.46) for the experimental gFoup that the

Cognitive Acceleration teaching approach has a great positive effect on the

pedagogical skills ofprospective teachers and they were able to perform much

better in post-test than pre-test. (Table 4.2)

3. It was found from the analysis ofthe mean scor€s of CTSR pre-test (10.50) and

post'test (10.50) for the control group that prospective teachers from the control

group were at the same level during pre-test and post-test and reasoning was not

enhanced throughout the semester activities. (Table a.3)
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4. It was found from the analysis of the mean scor€s of pedagogical knowledge

tcst pre-test (4.96) and post-test (16.62) for the contol group that prospeotive

teachers from the confrol group werc able to perform better in post-test than prc-

test and their pedagogical skills werp enhanced during semester activities.

(Iable 4.4)

5. Results of the comparative analysis indicated that the p-value (.323) for the

CTSR ptE-test is greater than (0.05) so the null hypothesis is failed to rcject that

there is no significant difference between mean scorEs on rcasoning ability pre-

test ofthe control grcup and experimental group. (table 4.5)

6. Comparative analysis showed that the p-value (.000) for CTSR post-test is less

than (0.05) so the null hlryothesis is rejected that there is no significant

difference between mean scorcs on reasoning ability post-test of the control

gfoup and experimental group. (table 4.6)

7. It was found from the comparative analysis that the p-varue (.711) for

pedagogical skills pre-test is higher than (0.05) so the null hypothesis was failed

to reject that there is no significant difference between means scorEs on

pedagogical skills pretest ofthe control group and experimental group. (table

4.7)

8. Analysis showed that the p-value (.000) for pedagogical skills post-test is less

than (0.05) which shows that the null hlpothesis was rejected that there is no

significant difference betrveen mean scores on pedagogical skitls post-test of

the conuol group and experimental group. (Table 4.8)

9. It was found that cohen's d value for crsR (2.13) is larger than (0.0g) ttrat

depicts the Cognitive Acceleration teaching approach had a large effect on the

reasoning ability of prospective teachers. (Iable 4.9)
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l0.It was found from Cohen's d value for pedagogical knowledge test (4.36) is

larger than (0.08) which shows that the Cognitive Acceleration teaching

approach had a large effect on the pedagogical skills of prospective teachers.

(table 4.9)

ll. Comparative analysis for planning pedagogical practices showed that the p

value (.000) is less than (0.05) so therc is a significant difference between the

planning instruction practices ofthe control group and the experimental group.

(Table 4.10)

12. Comparative analysis for instructional delivery pedagogical practices showed

that the p-value (.000) is less than (0.05) so there is a significant difference

betrveen instructional delivery practices of the contol group and experimenal

group. (Iabb a.lO)

13. Comparative analysis for classrcom management pedagogical practices showed

that the p-value (.000) is less than (0.05) so there is a significant difference

betrreen classloom management practices of the control group and

experimental group. (table 4. I 0)

14. Comparative analysis for monitoring pedagogical practices showed that p-value

(.000) is less than (0.05) so therp is a significant differene,c between monitoring

practices ofthe confiol group and experimental group. (Iable 4.10)

15. Comparative analysis for professional responsibilities pedagogical practices

showed that p-value (.000) is less than (0.05) so therc is a significant difference

between professional responsibilities practices of the control group and

experimentd group. (Table 4. l0)
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16. It was found from the analysis ofthe mean scores that prospective teachers from

the orperimental group were agreed at the higher level (4.75) that the content

taught them during the experiment was according to the need of fte cource.

17. It was found from the analysis ofthe mean scorEs that prospective teachers fronr

the orperimental group were agreed at the higher lwel (4.75) that learning

activities perforrred during experiment duration were in accordanere with the

cource content.

18. It was found from the analysis ofthe mean scores that prospective teachers from

the experimental group were agreed at the higher level (4.71) that guidelines

provided for every activity werc clear and understandable for them.

19. It was found from the analysis ofthe mean soorEs that prospective teachers fiom

the experimental group were agrred at the higher level (5.00) that all of the

participants studiedthe'Teaching of G. Science" subjectto learn new concepts

about effective pedagogical practices.

20. It was found from the analysis ofthe mean soores that prospeotive teachers from

the experimental group were agreed at the higher level (4.65) that prospective

teachers leamed many new reasoning and pedagogical skills with the help of

performed activities during the experiment.

53 Discussion

Logical and critical reasoning abilities enable students to understand the

concepts logically and enhance ttre ability of snrdents to understand the meaning,

information, and implicatioms ofa ooncept critically. Pedagogical skills enable teachers

to deliver subject matter knowledge effectively and well thought pedagogical practices

also improve the quality teachingJearning process. The Cognitive Acceleration
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teaching approach aims to enhance shrdents' general Cognitive fuirctioning to think

beyond the results by practicing thinking activities.

The results of the study indicate that the Cognitive Acceleration teaching

approach has a significant effect on the reasoning ability of students which a^ne in line

with the results of (Warburton & Torff,2005; Magno, 2010; Martinu, 2006; Mousq

2002; IMbano, 2003; Salelu 2005; Gallagher, 2008; Mustafa; 2012). The study also

found significant means scorcs difference betrreen post-test scorEs ofthe contol goup

and experimental group for rpasoning abilities which are supported by (Warburton &

Torfi,2005;Magro, 2010; ldartinez,2006; Mousa,2002;lvlbano,2003; Saleh,2005;

Gallagher, 2008; Mustafa; 2012).

Results of the study inferred that prospective teachers from the experimental

group have imprcved their thinking slcills through Cognitive Acceleration lessons and

rate Cognitive Acceleration teaching approach as a mode of thinking critically within

the classncom which are in line with the results of (Paul & Elder, 2005; Moon, 2008

and Paul, Elder & Bartell, 1997).

As the findings of the study indicate that Cognitive Acceleration teaching

approach has a significant effect on the reasoning and pedagogical skills development

of prospective teachers which are also in the support of (Howley & Shamblen,200l;

Amusan, 2014) so as a recommendation there is a need to hain the in-servioe teachers

or Cognitive Acceleration teaching approach at the university level. To implement the

Cognitive Acceleration teaching approach at university-level teacher training

instinrtion can disseminate information regarding the effectiveness of Cognitive

Acceleration teaching approach to change the teachers' percepion about teaching

methodologies; sources can be provided to higher education institutions for proper
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professional development of prospective teachers and in-service teachers for critical

thinking approach.

Findings of the study revealed that effcctive use of critical thinking activities

has a significant effect on the Cognitive functioning ofprospective teachers which are

in agreement with (Okpala & Ellis, 2005; Amusan, 2014). So as a rpsult of the study

higher education institutions can adopt the Cognitive Acceleration teaching approach

in their maximum classoom with effective critical thinking activities. Teachers'

training or workshop sessions can be arranged to guide the teachers about effective use

ofcritical thinking activities with good time-management skills.

he-t€st scores of the study for reasoning abilities and pedagogical skills

revealed that all prospective teachets from the confiol group and experimental group

werc at the same level of understanding whereas post-test scor€s showed a significant

positive difference among the control group and experimental group prospective

teachers which highlight the effectiveness ofCognitive Acceleration teaching approach

at the university level so these study findings can be fieated as a pilot study at university

level and morc classroom can be observed with Cognitive Acceleration teaching

approach to guarantee the effectiveness of Cognitive Acceleration teaching approach

for reasoning and pedagogical skills development of prospective teachers.

The study finds out that having subject matter knowledge along with

pedagogical skills is necessary for the effective teaching-leaming process which is in

support of (SchwarE & Gess-Newsome; 2008) that teachers with subject specialization

aI€ more consistent to effective use of content with demanding pedagogical skills. So

the importance of subject matter knowledge cannot be ignored in the Cognitive

Acceleration teaching approach because those teachers who are specialists in subject

matter knowledge arp also better at topic-related pedagogical skills.
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Findings ofthe study also indicarc firat proper use of instructional time also has

a significant effect on the pedagogical skills development of prospective teachers that

are in agreement with (Amusan, 2014) that teachers having proper lesson plans are more

likely to use instnrctional time effectively as compared to those who don't have lesson

planning. So as recommendation teachers at the university lwel can be fained to

constnrst effective Cognitive Acceleration teaching approach lesson plans with

effective activities for the better use of instuctional time.

The orperiment of study rwealed that for an effective teaching-learning

prccess a relationship between content knowledge and pedagogical skills is important

which is also supported by (Appleton & llarrison, 2001;Amusan, 2014). So prospective

teachers in teacher education prograrnmes must be fieated in a way they can build a

relationship between their content knowledge and pedagogical skills. Academic

activities can be arranged in a way that can depict the best use of content knowledge

and pedagogical skills.

Observational analysis of the study highlights that prospective teachers who

have learned through Cognitive Acceleration teaching approach arc mone successfirl in

performing the thinking activities as compared to prospective teachers learned through

fraditional teaching appoach, these findings arc in the support of Cognitive

Acceleration teaching approach principles which bring about Acc,eleration for the

dwelopment of thinking.

To sum up, bringing a change in the teaching-learning approach with respect to

reasoning dwelopment and pedagogical development is necessary for wery teacher

education program. It requires time effort in terms of rpsources, teachers' training,

frculty willingness, students' motivation but nothing is impossible for a quality

teaching-learning process. Morcover, there is not a single activity that can be
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appropriate for critical thinking development, but different types of activities according

to soures, learning level of students, and leaming environment can be used to enhance

the critical thinking abilities of students. Teacher education institutions can arange

different fiaining sessions for equip teachers with effective use of rcasoning and

pedagogical skills. Future rpsearchers can conduct differeff rcsearches by highlighting

the effectiveness of reasoning skills and pedagogical skills among prospective teachers.

Futur€ rcsearchers can also focus to oonduct experimental research to explore the

effectiveness of reasoning skills and pedagogical skills among plospective teachers.

5.4 Conclusions

Based on findings it has been concluded that;

l. CTSR Pre-test analysis showed that the majority of the prospective teaches

werc unable to answer correctly for most of the scientific rcasoning statements.

2. Pedagogical skills pre-test analysis showed that the majority of the proqpective

teaohers were atthe beginning phase of ansurering pedagogical answels.

3. CTSR post-test analysis showed that most of the prospective teachers from the

experimental goup werp able to perform better in scientific reasoning

staternents.

4. Pedagogical skills post-test analysis showed that ttre majority of prospective

teachers from the operimental group were able to effectively organize the

content while answering pedagogical questions.

5. The Cognitive Acceleration teaching approach has a significant effest on the

development of the reasoning ability of prospective teachers at the university

lerrel.
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7.

The Cognitive Aereleration teaching approach has a significant effect on the

dwelopme,nt of pedagogical skills of prospective teachers at the university

level.

No significant difference was found between the pre-test mean scorEs on the

reasoning ability ofthe confrol Soup and the experimental group.

No significant difference was found between the pre-test mean scores on

pedagogical skills ofthe control Soup and the orperimental goup.

A statistically significant positive difference was found between the post-test

mean scorcs on the reasoning ability ofthe confrol goup and the experimental

soup.

10. A statistically significant positive difference was found betlveen the post-test

mean scores on pedagogical skills of the confiol goup and the experimental

goup.

l1.A significant difference was found between the observational analysis mean

s@rEs on planning practices ofthe conhol group and experimental group during

model lesson plan presentation.

12. A significant difference was found befiveen the observational analysis mean

scorEs on insfructional delivery practices of the control group and the

experimental goup during model lesson plan presentation.

13. A significant differen@ was found between the observational analysis mean

scorts on classroom management practices of the control group and

orperimental group during model lesson plan presentation.

14. A significant difference was found bctrueen the observational analysis mean

scor€s on monitoring practices ofthe conhol gpoup and the experimental goup

during model lesson plan presentation.

9.
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15. A significant differc,nce was found between the observational analysis mean

scor€s on professional practices of the contnol goup and experimental group

during model lesson plan presentation.

16. fuialysis of perceptions analyzed that majority ofthe prospective teachers from

the orperimental group were satisfied with the Cognitive Acceleration teaching

approach, activities performed during the experiment, and A.V. Aids used by

the researcher during the experiment.

17. Perception analysis displayed that majority of prospective teachers from the

operime,ntal group found Cognitive Acceleration teaching approach as an

effective learning approach and willing to use this teaching approach in their

future teaching practices.

5.5 Recommendations

Based on findings ofthe study from the orpaiment, observational analysis and

sfudents' perception following recommendations have been drawn.

l. fuialysis of findings shows that the Cognitive Acceleration teaching approach

has a significant effect on reasoning abilities and pedagogical skills

dwelopment of prospective teachers, so it is rccommended that there is a dire

need to adopt Cognitive Acceleration teaching approach at the university level

to enhance reasoning and pedagogical skills ofprospective teachers.

2. It is found from the study that prospective teaohers from the expoimental group

performed better in model lesso,n plan presortations as compared to prospective

teachers from the confiol group, so it is recommended that in-service teachers

at the university level might be nained with the necessity of being skilled with

rcasoning ability and pedagogical skills at the university level.
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3. It is found that the Cognitive Acceleration teaching approach has a signifioant

effect on the pedagogical skills development of prospective teachers so teacher

education progammes at higho education might focus on the imple,mentation

of the Cognitive Acceleration teaching approach with logioal reasoning

activities, question-answer sessions, and discussion activities.

fuialysis of studenb' perception fourd that prospective teachers shown intei'e.st

towards critical thinking activities in Cognitive Acceleration classroom, so

workshops or fraining sessions might be ananged by training institutions to

equip teachers with a Cognitive Acceleration teaching approach.

Reeommendations for Future Researches

For future researchers it has been recommended that;

This study was conducted in the education departnrent of Int€rnational Islamic

University Islamabad whereas a future study by selecting prospective teachers

from any other university can also be conductpd.

This study was conducted by choosing the'Teaching of G. Science" subject, a

futur€ study by choosing any other pedagogical subject can also be condusted.

Prospective teachers for this shrdy were selected from the BS Education

program; a firture study by choosing prospective teachers from B.Ed. program

can also be conducted.

t.

2.
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APPENDIX.I

CI,ASSROOM IEST OF SCIEI\MFIC REASONING

(MODIflED)

Dircctions to Students:

This is a test just to check the reasoning ability. It will not affect your classroom

teaching learning or your grades in this @unre. It's being used for tpsearch purpose

only.

Ivlake a dark circle on the answer sheet for the best answer for each itenr.If you do

not fully understand what isbeing asked in an itein, please ask the test administator

for clarification.

DO NOT GLIESS mLDtY. Think and angwer

DO NOT OPEN THIS BOOKLET UNTIT YOU ARE TOLD TO DO

so
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Write your last name only

Your age:

Degree Program:

Semester:

Today's date: monthl day lyear

Test Duration: 45 minutes

Section !: Scientific Reasoning

This section consists upon 8 statements. Each statement has two parts, in the first
part you have to select the correct statement and in the second part you have to give

the reason of selecting the particular statement.

Read the statement carefully and select the correct statement by glvlng the loglcal
r€ason glven in the optlons.

1. Suppose you have nro clay balls which are equal in size and shape and they are
also same in size but one ball is flattened into a pancake shape. Which of the
following statement would be correct about the clay balls?

al The pancake-shaped piece weighs more than the ball
bl The two pieces stillweigh the same

d The ballweighs more than the pancake-shaped piece
Because

al The flattened piece cove6 a larger area.
bl The ball pushes down more on one spot.
cl When something is flattened it loses weight.
dl Clay has not been added ortaken away.
el When something is flattened it gains

weight.
+t+t*t*+rtttt****tttrt******tt+ttti+*****t+t+**t***t*rr++t

2. On the right side there are drawlngs of the two cylinders which are filled with
water at the same level. Cylinders are same in size and shape.
There are also two marbles on the cylinders one is of stee! orlynlr
and one is of glass and both marbles are same in size but
steel marble is heavler than the glass marble.

When the glass marble is to be put into the Cylinder 1 the
water rises to the 6th mark.

lf we put the steel marble into the cylinder 2, the waterwill
rise;

al to the same level as it did in Cylinder 1

bl to a higher levelthan it did in Cylinder 1

d to a lower levelthan it did in Cylinder 1

Because

al The steel marble will sink faster.

!IEE,Nirl

oO
tr

ffi
CYIIDEI
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b) The marbles are made of different materials.

d The steel marble is heavier than the glass marble.
dl The glass marble creates less pressure.

el The marbles are the same size.
I I I + i I l* I * * t ** * ** ** ** ** ** **** ** * * ** ** ** *** * * *!r ** *** * ** I ** * *** * *

On the right side drawings of narrow and wide cylinders are
given. Cylinders are marked at equal space. !n Cylinder A
(wider) the water is filled up to the 4th mark. tf we put same
water into the Cylinder B (narrow) it rises to the Sthmarks. ffi| tr
Suppose both cylinders are empty and water is poured into I = | l=l
the wide cylinder up to the 5th mark. .*ffi 

l= I
lf we pour same water into the narrow cylinder how .EffH!- J=L
high would this rise? A

al to about 8
bl to about 9

d toabout 10

dl to about 12

el none of these answers are correct
Because

al The answer cannot be determined with the information given.
bl ltwent up 2 more before, so itwill go up 2 more again.

d ltgoes up 3 in the narrow for every 2 in the wide.
dl The second cylinder is narrower.
el One must actually pour the water and observe to find out.

**++tlr***+*+++*l*lt**l*+**lt*t****t*tt

lf water is poured anto the narrow cylinder up to 11th mark.
lf we pour the same water in empty wide cylinder how high
would this rise?

al to about 7 1/2
bl to about 9
cl to about 8
dl to about 7 U3
el none of these answers is correct
Because

al The ratios must stay the same.
bl One must actually pour the water and observe to find out.
d The answer cannot be determined with the anformation given.
dl lt was 2 less before so it will be 2 less again.
e) You subtract 2 from the wide for every 3 from the narrow.

+tt t lt * ** * t ++ I I t* ** + tt tt ** * *t I
*
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On the right side there is a drawing of threes strings that are hanging
from a bar. Metal weights are also attached to the end of three
strings. String 1 and string 3 are same in the length, but string 2 is
shorter. String 1 and string 2 have 10 unit weights at the end burt

string 3 has a 5 unit weight at the end. Allthe strings can be flapped
and timingp can be noticed.

Suppose you want to find out
whether the length of the string
has an effect on the time it takes to
swing back and forth. Whlch
strlngs would you use O flnd out?

& only one strlng
b. all three strings
c. 2and3
d. 1and3
e. land2

Because

al You must use the longest strings.
bl You must compare strings with both light and heavy weights.

d Only the lengths differ.
dl To make allpossible comparisons.
el The weights differ.

I I I tt * * I * + t I ttt * I * *** *+ *+ + tt I * t* *t t * + +rr t t t * I i *

Below is the drawing of 4 glass tubes and 20 fruit flies are placed in each of 4 glass

tubes. All the tubes are sealed and fruit flies cannot come out. Tube I and Tube !! are
partially covered butTube ltt and lV arerot covered. The Tubes are placed in the same

ltittrt

direction as shown in Figure.

After placing them in direction red light is exposed for 5 minutes. The number of flies
is shown in the uncovered part of each tube. !t is shown from experiment that flies
move away from;

al red Iight but not gravity
bl gravity but not red light
cl both red lightand gravity
dl neither red light nor gravity

r
(tE-':id'l

g .,.h E
ltrtt
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Because

al Most flies are in the upper end of Tube lll but spread about evenly
in Tube ll.

b) Most flies did not go to the bottom of Tubes ! and lll.
cl The flies need light to see and must fly against gravity.

d) The majority of flies are in the upper ends and in the llghted ends of
the tubes.

el Some flies are in both ends of each tube.

rr + t+ I * ** * * * * * t+ * * ii* * * ** * ** I I * ** t * * + + I t+ + + I I il *

7. Now in the next experiment different light and flies were used.
The results are shown in the drawing below.

I L**illlltt

ttrfftt
ILT'EI.IGHT

These data show that these flles respond to (respond means moue to or
awayfiom):

al blue light but not gravity
bl gravity but not blue light

C both blue light and gravity
dl neither blue light nor gravity

Because

a) Some flies are in both ends of each tube.
b) The flies need light to see and must fly against gravity.
cl The flies are spread about evenly in Tube lV and in the upper end

of Tube lll.
d! Most flies are placed in the lighted end of Tube tt but do not go

down in Tubes t and llt.
el Most flies are in the upper end of Tube I and the llghted end of Tube

l!.

*+i+t+*t*+t+ttitt**t+titt***i+*+ttttt**t+t+*itrtt******+t

& Six square pieces of wood are packed into a cloth
bag and mixed well. Al! pieces are similar in size
and shape but different in color. Three pieces are
red and three pieces are yellow.

Suppose someone has got the bag without looking
at the pieces and pulls out one piece. What are the
chances that piece is red?

A!EI H

trtrtr
trtrE

al 1 chance out of5

tu



bl 1 chance outof3
d 1 chance outof2
dl 1 chance out of 1
el cannot be determined

Because

al 3 out of 6 pieces are red.

bl There is no way to tell which piece will be picked.

d Only 1 piece of the 5 in the bag is picked.

dl All 6 pieces are identical in size and shape.

el Only 1 red piece can be picked out of the 3 red pieces.

+t+*tt**t*t+***t******t*t*tt**t***itt***t+**i**i**
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Section ll: Conditional Reasoning

This section consists of 5 statements. You are ginen one or more sentences, think

about and decide whether is true or not? There are three possible answers. This is

what they mean:

A. YES: lt must be true.

B. NO: lt can't be true.

C. MAYBE: lt may be true or it may not be true. You weren't told enough to

be certaln whether lt ls "YES" or "NO".

1. Supposeyou knowthat

The sparrow is over the hawk. Then would this be true?

The hawk is over the sparrow.

a. YES

b. NO

C. MAY BE

2. Supposeyou knowthat

Al! is standing near Usman. Then would this be true?

Usman is standing near Ali.

a. YES

b. No

C. MAY BE

3. Suppose you know that

lslamabad is near Rawalpindi. Then would this be true?

Rawalpindi is near lslamabad.

a. YES

b. NO

C. MAY BE

4. Supposeyou knowthat

X is next to Y. Then would this be true?

Y is next to X.

a. YES

b. NO
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C. MAY BE

5. Supposeyou knowthat

Harry is on the footballteam only if he has his mother's permission.

Harry is on the footballteam. Then would this be true?

Harry has his mother's permission.

a. YES

b. No

C. MAY BE

6. Supposeyou knowthat

Fatima is in the kitchen only if there is food in the kitchen.

There is no food in the kitchen. Then would this be true?

Fatima is in the kitchen.

a. YES

b. No

C. MAY BE
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Section !ll: Situational Judgement
This section consists upon 7 statements. ln this section your ability to analyze a
situation will be judged. You are given wath d:fferent situations with conclusions, select

the best answer according to the given directions.

1. ln a one day cricket match, the total runs made by a team were 2(X). Out of these
160 runs were made by spinners.

Concluslons:

l. 80% of the team consists of spinners.
It. The openlng batsmen were spinners.

A. Only conclusion I follows
B. Only conclusion !l follows
C. Either lor llfollows
D. Neither I nor llfollows
E. Both land llfollow

t t rl rt * * t* rt t a I *t I rt l rf, I ** + * * * rt * * * I * tl t + I I t I + I + t
2. Government has spoiled many top ranking financial institutions by appointing

bureaucrats as Directors of these institutions.
Concluslons:

l. Government should appoint Directors of the financial institutes taking into
consideration the expertise of the person in the area of finance.

ll. The Director of the financial institute should have expertise commensurate
with the financial work carried out by the institute.

A. Only conclusion I follows
B. Only conclusion ll follows
C. Either lor llfollows
D. Neither I nor llfollows
E. Both land ltfollow

++*tt+***itt
Habit of reading newspaper in decreasing among students nowadays, even in
households without a TV. As a result there has been an alarming decline in the
extent of readership of newspapers.
Concluslons:

l. Method of increasing the readership of newspapers should be devised.
ll. A team of experts should be sent to other countries to study the impact of W

on the readership of newspapers.
A. Only conclusion I follows
B. Only conclusion llfollows
C. Eather lor llfollows
D. Neither I nor llfollows
E. Both tand llfollow
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Sectlon lV: Situational Judgement

1. Suppose you are teaching to class five. You have assigned an activity to the class

and all students are busy in that activity. Suddenly you noticed that one student

"Fatima" is not focusing on the activity and disturbing to other students. Fatima is

a bright student and her behavior is not acceptable in thls situation. What willyou
do that "Fatima" starts doing her activity instead of disturbing others.

Today you come with a detailed lesson plan including activities, but students ask
for a game period because they have no mood to study. What do you think it would
be better to teach them in this situation?

Suppose you are teaching "Science" to class 10s. You have planned a group activity
to enhance the communication skills of the students. All students are divided into
group of 4 students each. But there are two students who are not comfortable for
working in group activity. What strategy you would use to solve this problem?

1(B



APPENDTI(.II

Pedagogical knowledge tect

Write your las name only

Your age:

Degree Program:

Semester:

Today's date: month/d ay lyar
Test Duration: 45 minutes

Dinections:
o Carefirlly read the questions
o Be clear and precise while writing your answer
o If you don't know answer of any question, go ahead for next question
o Make sure your answer is readable
o If you left with time at the end ofthe test go back to the questions you left out
o Don't wory about marks, this test will not affect your clasuoom leaming and gndes

forthis course

Section I: This soctions contains MCQo about diffenent teaching methods. Read
the statement earcfully and encircle the comect rnswer. Do rememberyou have to
select only I option fiom the possible given option.

1. In which teaching method there is onewey communication?
a. Inqury method

b. L€ctur€ method

c. Lecturp-cum-discussion method
d. Activity method

2. Tlvo types of assignments can be used in
a. Inquiry method

b. Itrtur€ method

c. Assignmentmethod
d. Lectup-cum-discussion method

3. lYhich teaching method can be used for the larger number of students?
a. Inqury method

b. Assignmentmethod
c. Lecture-cumdiscussion mettrod

d. Activity mettrod
4. In activity method of teaching the role of a teachers h ar

a. Authority
b. Lecturer
c. Invigilator
d. Facilitator



5. How many activities can be arranged during activity method of teaehing?
a. Five
b. Ttr€e
c. Six
d. Two

6. Which step of laborrtory method involves the orientation and motivation
of sfudents?

a. Introductory step

b. Actual work period

c. Culminatingactivities
d. Following the safety tips

7. Inquiry-based lerrning is a form of
a. Inquiry learning

b. Active learning

c. Passive leaming
d. Scientific learning

E. lVhich of following is NOT the objective of problem solving method?
a. Developing ability ofproblern solving among students

b. Developing ability of logical interpretation among students

c. Developing ability of solving problems in systematic manner among
students

d. Developing ability of memorizing mataial from the note books among
students

9. It rcquircs active prcblem soMng by studen6 in finding patternr in the
information through their om investigetion and analysis.

Which teaching method is indicated by the above stttement?
a. Lecture method

b. Demonstrationmethod

c. Activity based method

d. Inquirymethod
10. Teacher is delivering a lecturc on "Nlturrc of Science'. All the cfirdents are

listening to teacher without asking any question. Teacher ends the lecture
and give them an assignment as hom€work and leave the cless.

Which teaching method was used by the teacher?
Demonstration method

Lectur€ method

Inquiry method

Laboratory mahod

a.

b.

c.

d.
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Section II: certain questions are asked in this section. Briefly write the answers in
the given sprce. If you dontt know the ansxrer of any quection leave and go ahead

to next quection.

1. Idake two firll SLOs ofknowledge lwel of Cognitive domain with the given verbs.

(i) Define

(ii) Recall

2. Briefly state the steps followed in the consfiuction of lesson plan

3. Mention two situ,ations in which lecture method is more effective than other teaching

methods

4. If two consecutive periods are not available for discussion method, which stratery

would you use to follow the discussion method

1t2



5. Mention any three salient principles in the use of Audio Visual Aids

6. Other than writing, for what purpose a chalkboard can be used

7. List out any two important aspects related to the teaching process in which erraluation

is needed

(ii)

8. Enlist the steps of concept mapping
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APPENDTX{I

OBSERVATION PROTOCOL TO ASSESS THE PEDAGOGICAL SKILLS

OF PROSPECTTVE TEACIIERS

Prcspective Teacher Name:

Time:

Subject:

Class Duretion:

I)ate:

!opic:

Teaching method:

3-Meets expectations in all respects
2 - meefr erpectations in iome respects
I - meets expectations in fcw or no rspects

Statements I 2 3

Planning Instruction and Designing Learning Experiences

l. Detailed lcsson plan was preparcd/documented for class.

2. Lesson plan was designed according to studenB' backgound, interpst and

learning needs

3. Objectives ofthe lesson were ruritten clearly and pnecisely

4. Proper teaching melhod was selected according b the nature of the topic

5. Instructional activity and materials for studcnts wene selected

6. Assessme,nt technique was sclected to assess the students' leaming

7. Lesson plan was pr€pared according to ttre objectives of the lesson.

8. A.V.Aids were selected according to the nature ofthe topic.

Instructional Delivery

l. StudeNts' previous knowledge was checked to connect with the topic and

learning goals

2. Information was Communicated effectively and demonstrated enthusiasrn

during delivery

3. Demonstrated respect for studenb and care about their learning

4. Responded effectively to student questions

5. Engaged studelrts and facilitated discussion in class

tt4



6. Effectively used active and collaborative learning techniques (e.g. group work

ortcams)

7. Used tcchnology effectively to enhance student learning

8. Explained major/minor poins with clarity.

9. Defined unfamiliar terms, concepts, and principles

10. Used good examples to clariff points

11. Writes key terms on whirc board

12. Engages shrdents in problem solving, critical thinking and other activities to

make subject matt€r meaningful

13. Explained the stepVprocedure of activity

14. Helped the students where ttrey face difficulty during acfivity

15. Reviewed main points of lesson at the end

16. Teaching technique was according to the objectives ofthe lesson.

17. use verbal, non-verbal and written communication skills during teaching.

18. Learner-centered teaching was plefened

Classruom lllanegement

l. Provided efficient student access to class materials (notes, reauings,

assignments, quizzeq etc.)

2. created a welcome learning environment that challenged and supported

students

3. Recognized and appropriately managed any kind of rudeness

4. carefirlly listened student comments and questions

5. Asked questions to monitor student understanding

6. Waited suffrcient fime for students to answer questions.

7. Restated questions and answels when necessary.

8. created a physical envitonment to engage all the students tn tearntng

9. Established and maintained standards for student behavior

10. Used instnrctional time effectively

Monitoring, Assessment and Evaluation

l. Assessed students to check their understanding about topic

2. Provided wait time (02 to 05 seconds) to students to answer a question asked

by teacher

3. Assessed all students of a class
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4. Provided feedback to students on their performance

5. Feedback was clear i.e., und€rstandable for audie,lrce

6. Proper asses$nent techniques was used according to the objectives of

lesson

Prcfessional Recponribilities

l. Call studcnts by name

2. Treat students with respect

3. Every student can ask questions/ give comments

4. Teacheds voice was audible at the back of class

5. Attentively listen to students' commentVquestions

6. Guide students about their difficulties

7. Use body language, gesturcs and emotions according to the needs of

classrcom.

8. Friendly and respectful to the students.
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APPEI\DX.TV

PERCEPTION OF PROSPECTIVE ITACIIERS ABOUT TIIEIR LEARTIING

EXPERIENCES WTIII COGNIfl\IE ACCELERATION TEACHING

METHOD

This rating scale asks you about your orperiences of 'oleaching of Science-A" subject

through Cognitive Acceleration Teaching method. Please read the statements carefully

and rate the statement according to your best responses. Remember it is only a

perception about your experiences it will not affect your grades for this subject.

l= Neyer, 2= Seldom, 3= Sometimes, 4=Often, 5= Always

s.
No.

Statement I 2 3 4 5

I I got motivation from this teaching style

2 The course content was acoording to learning needs

3 The course content was according to my expectations

4 I have understood all the concepts from this teaching
style

5 A.V.Aids needed for this rcaching style weme available
durins the class

6 I enjoyed all learning activities during the class

7 Learning activities were in accordance with the subject

8 I had enough opportunities during discussion to interact
with my peers

9 hoper guidance and support was provided during the
assimed activities

l0 I got continuous feedback on each activity

ll Enough opporhrnities werc provided to ask the questions
during discussion

t2 I have ability to apply the basic conceprts of subject in my
dailv life

l3 I had to work harder for this @urse as compaled to other
courses

t4 Teacher's guidelines for wery activity and discussion
were clear and understandable

l5 I got e,ncouragernent after studying this course

t6 I had support from my peers during the group activrty

tt7



t7 Material provided for this sourse was up-todate and

understandable

l8 The support provided by teacher was enough to
understand the material of this coutse

l9 I preferred to work in group activity rather than
individual activity

20 Activities performed during this course urhanced my
rcasonins abilities

2t Activities performed during this course enhanced my
oedaeoeical skills

22 When a topic was boring, teacher made it intercsting with
examoles and activities

23 I studied this course to learn new concepts about effective
pedagosical practices

24 I had access to my teacher during the oourse whenwer I
needed

25 Objectives of course were achieved during the coutse
allocated time

26 Assessment criteria for every task was clearly
communicated in the start of the oourse

27 Assessment criteria was fair for wery student

29 I enjoyed every activity during the course

30 I have learned a lot ofnew skills including reasoning and
pedasosical skills

3l I would prefer Cognitive Acceleration teaohing method
for other counles as well

32 I would like to use this teaching method during my
teachinc leamins DK)cess

33 I have understood all the materials from this teaching
style
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APPENDD(-V

COURSE OUTLINE

COITRSE IITLE: Teaching of General Science A

Level: BS Education

Courre Code: ED-041 A

Crdit Hours: 3

INTRODUCTION

This course Teaching of General Sciene A & B has been developed for BS-

Education 4yw Program ofthe University which is being offered to the students with

effect from Spring, 2016 semester. General Science is a compulsory subject in school

curriculum. The teaching methods and techniques of teaching General Science are

different Aom teaching other subjects. Therefore this course is designed to equip

prospective teachers for teaching General Science. The conteirt ofthe course gives some

over view of nature and importance of General Soience. The main focus of the content

is on teaching mettrods, techniques and skills for teaching of general science in

classroom. It furtrer gives hands on experience for lesson planning for effective

delivery of the content of General Science during class.Course on general science B

alsoaddresses the practical aspects of General Scienoe i.e lab and lab techniques

LEARI\ING OIJTCOMES OX' TITE COTTRSIE

After studying the course the students will be able to;

l. describe the nature & importance of General science;

2. understand aims and objectives ofteaching ofGeneral Scienoe

3. apply effectively the various methods & techniques of teaching General scienoe;

4. develop lesson plans for teaching different concepts in General science;

5. hepare and use inexpensive audio visual aids for teaching of General science.
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COI]RTIE OUTLINES

IINIT 0f Naturc of General Science

1.1 Definition & Nature ofScience

1.2 Importance of General Science in everyday life & economic

development

1.3 Relationship of General Science with other subjects

1.4 Science as a product: Scientific Knowledge

1.5 Science as a process: Scientific Method

IJNIT 02 Aims and Obiectives of Teoching of Generel Science

2.1 Aims & Goals of General Science Teaching

2.2 Taxonomy ofEducational Objectives

2.3 AimVObjectives ofteaching ofGeneral Science

I]NIT 03 Introduction of National Curriculum 2006 of General Science

3.1 Standards, Bench Marks and SLO's

3.2 Contents zuggested in National Currioulum 2006

3.3 Mettrodologies suggested in National Cuniculum 2006

3.4 Lab activities suggested in National Curriculum 2006

3.5 Assessment stategies zuggesrcd in National Curriculum 2006

IINIT 04 Methods of Teaching General Science

4.1 Lecture Method

4.2 Demonstration method

4.3 Activity Method

4.4 Laboratory matrod

4.5 Inqutry method

4.6 Heuristic mettrod

4.7 Problem solving

4.8 Discovery mettrod

4.9 Project method

4.10 Assignment mettrod

IINIT 05 Techniques and Strategies of Teaching of General Science

5,1 Meaning & Concept ofrcaching techniques & strategies

5.2 Difference between method, technique and teaching strategies

5.3 Questioningtechniques

5.4 Discussiontechniques



5.5 Analytic and synthetic techniques

5.6 Discovery and inquiry techniques

5.7 Laboratorytechniques

5.8 Concept mapping & use of advance organizets

IrNIT 06 Audio Visual Aids in Teaching of General Science

6.1 Nature & scope of teaching aids

6.2 Need & Importance of teaching aids

6.3 Classification ofteaching aids

6,4 hinciples of using Teaching Aids

6.5 Tlpes of Teaching Aids for General Sciene,e

6.6 Preparations of low cost Teaching Aids

6.7 Use of ICT in teaching of General Science

6.8 Effective use ofteaching aids

IINIT 07 Meosurcments and Asse$ment in General Science

7.1 Measurement, Assessment and Evaluation

7.2 Types of Assessment

Formative assessment

Summative assessment

7.3 Test and rubric constnrction

IJNIT 0E Planning General Science for Leerning

8.1 Importance ofplanning in teaching

8.2 Coutse Planning

83 UnitPlanning

8.4 Daily Lesson Planning

8.5 Qualities of a good lesson plan

8.6 Development ofmodel lesson plan

Books Recommended

l. Arcnds, R.I. (2007) Learning to Teach 1P Edition, McGraw Hill Intenrational

Edition). Boston: McG'raw Hill

2. Bloom.B.S et al (1956). Taxonomy ofEducational Objectives, New York

Mckay Co.

3. Borich, D. Gray (2013) Effective Teaching Methods: Research-Based Practice

(8th Edition) 8th Edition. New York. Pearson.
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4. David, M. (1997).Teaching Skills in Further and Adult Education, London,

Guilds.

5. Josh, S. R. (2005). Teaching of Science, New Dehli, A.P.H Pnblishing

Corporation.

6. Lawson, Anton. E. (1995). "Scierrce teachingand development of thinking!'.

California: Wadsworth publishing company

7. Moner, M. (1995). Learning to Teach Science, London, Faimer Press.

8. Rahman, Z.(2004).Modern teaching metlnds md techniqzes. NewDelhi:

Anmol publications.

9. Rashid, M. (2005). Allied Material on Teaching Strategies, Cource Code: 846

(M.A Education), AIOU, Islamabad

10. Rehman Mehmooda (1999). *Terching of science wtd mat urnatics".

Peshawar: Ijaz printer, Pddstart
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APPENDIX-YI

COURSE PLANNER
(EXPERTMENTAL GROUP)

Course Title: Teaching of General Science-A Course Code: ED-041 A

Prugrrm: BS 4o Batch:
TeacherName: Ms. Memoona Bibi
Email addrcss: memoona.bi bifg)yahoo.com

International Islamic Univercity Islamabad
Department of Education

INTRODUCTION

This course Teaching of General Science-A and B has been dweloped for BS-
Education 4year Program of the University which is being offered to the students with
effect from Spring,2016 semester. General Science is a compulsory subject in school

curriculum. The teaching methods and techniques of t€aching General Science arc
diffenent from teaching other subjects. Therefore this course is designed to equip
prospective teachers for teaching General Science. The content ofthe course gives some

over view of naturp and importance of General Science. The main focus of the content

is on teaching methods, techniques and skills for teaching of general science in
classroom. It further gives hands on experience for lesson planning for effective
delivery of the content of General Science during class. Course on general science B

also addrpsses the practical aspects of General Science i.e. lab and lab techniques.

LEARNING OI]TCOMES OF THE COI'RSE
After studying the cource the students will be able to;
6. describe the naturc & importance of General science;

7. understand aims and objectives ofteaching ofGeneral Science

8. apply effectively the various methods & techniques ofteaching General science;

9. develop lesson plans for teaching different cone;epts in General science;

10. hepare and use inorpensive audio visual aids for teaching of General science.

COI'RSE OIJTLIIYES
UNm 01 Natune of Generel Science

Definition & Nature of Science

1.2 Importance of General Science in everyday life & economic
dwelopment

1.3 Relationship ofGeneral Sciene,e with other subjects



1.4 Science as a product: Scientific Knowledge
1.5 Science as a process: Scientific Method

IJNIT 02 Aims and Objectives of Teaching of Generrl Science
2.1 Aims & Goals of General Science Teaching
2.2 Tanonomy ofEducational Objectives
2.3 AimVObjectives ofteaching ofGeneral Science

III\IIT 03 Intrcduction of National Curriculum 2lXl6 of General $cience
3.6 Standards, Bench Marks and SLO's
3.7 Contents suggested in National Curriculum 2006
3.8 Methodologies suggested in National Curriculum 2006
3.9 Lab activities suggested in National Cuniculum 2006
3.10 Assessment strategies suggested in National Curriculum 2006

III\IIT 04 Methodc of Teaching General Science
4.1 Lecture Method
4.2 Demonsfration method
4.3 Activity Method
4.4 Laboratory m*hod
4.5 Inquiry method
4.6 Heuristic method
4.7 Problem solving
4.8 Discovery method
4.9 Project method
4.10 Assignmentmethod

III\[IT 05 Techniques and Strategies of Teeching of General Science
5.1 Meaning & Concept ofteaching techniques & strategies

5.2 Difference between method, technique and teaching strategies

5.3 Questioningtechniques
5.4 Discussiontechniques
5.5 Analytic and synthetic techniques
5.6 Discovery and inquiry techniques
5.7 Laboratorytechniques
5.8 Concept mapping & use of advance organizers

UNIT 06 Audio Visual Aids in Teeching of General Science
6.1 Nature & scope of teaching aids

6.2 Need & Importance of teaching aids
6.1 Classification ofteaching aids
6.4 Principles of using Teaching Aids
6.5 Types of Teaching Aids for General Science
6.6 Preparations of low cost Teaching Aids
6.7 Use of ICT in teaching of General Science
6.8 Effective use ofteaching aids



IINIT 07 Measurpmenb and A$essment in General Science
7.1 Measurernent, Assessment and Evaluation
7.2 Types ofAssessment

Formative asses$nent

Summdive assessment

7.3 Test and rubric consfirction

IJNIT 08 Planning General Science for Learning
8.1 Importance of planning in teaohing

8.2 Course Planning
83 UnitPlanning
8.4 Daily Lesson Planning
8.5 Qualities of a good lesson plan

8.6 Development of model lesson plan

Books Recommenced
I l. Arends, R.I. (2004 Learning to Teach @ edition, McGraw Hill International

Edition). Boston: McGraw Hill
12. Bloom.B.S et al (1956). Toronomy ofEducational Objectives, New York

Mckay Co.
13. Borich, D. Gray (2013) Effective Teaching Methods: Research-Based Practice

(8th Edition) 8th Edition. New York. Pearson.

14. David, M. (1997).Teaching Skills in Further and Adult Education, London,
Guilds.

15. Josh, S. R. (2005). Teaching of Science, New Dehli, A.P.H Publishing
Corporation.

16. Lawson, fuiton. E. (1995). "Scierrce teaching ond development of thir*in!'.
California: Wadsn orttr publishing company

17. Moner, M. (1995). Learning to Teach Science, London, Faimer Prcss.
18. Ratrman, Z.(2004).Modern teaching metlods md teclmiqzes. NewDelhi:

fuimol publications.

19. Rashi4 M. (2005). Allied Marcrial on Teaching Strategies, Course Code: 846
(M.A Eduoation), AIOU, Islamabad

20. Rehman Mehmooda (1999). "Teachingof science and mathematics".
Peshawar: Ijaz printer, Pakistan

Schedule of semester

Start of Semester: 2nd Sept€mb€r, 2020

Mid Term Exam: 4tr - 8fr November 2020

End of Classes: 26s December,2020

Final Exam: ls -l6h lawary, 2020



Students' Activities
1. Students would be required to participate in discussion during and after the

presentation by the teacher

2. Students would be required to select a topic oftheir own choice, preparc a model

lesson plan and pr€sent it in front of class

3. Students will perform an activity after the completion of every lecture

ActiYity nfiarks Due date @rpected)

Mid Term

Terminal Exam

Model Lesson Plan and its

Presentation

Activities (Above mentioned 3)

20

60

5+5 = l0

l0

4-8 Novembet2020

l-16 January,2020

3'd - l6t'December 2020

After the completion of every

lecturc

Evaluation Criteria

Activities Marks Distribution

Mid Term 20

Model lesson Plan
0s

Model Lesson Plan prrescntation
05

ActiYities l0

Intemal Evaluation Total
40

Final Exam
60

Grand Total
100
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Cource Contents

Session
(1.5
hours)

Unit fitle (with sub titles) Practical activity for the unit
(Quiz/AssignmenU Pnesentation etc.)

Topic Activity Marks Due date
for
submission

1.

&

2.

Itttoduc"tory Lecture

l.l.Definition & Nature of
Science

l.2.Importance of General
Science in everyday life
economic development.

l.3.Relationship of General
Science with other subjects

Inhoduction about
the course.
Lecture and
orplanation ofthe
concepts

Will perform activity
at the end of the
lecture

After the
completion
of
respective
lecture

3.

4.
&

1.4. Scie,nce as a product:
Scientific Knowledge.
1.5. Science as a prccess:

Scientific Method

2.1. Aims & Goals of General
Science Teaching

2.3. AimVObjectives of teaching
of General Science

Lecture and
explanation ofthe
conc€pts

Will perform activity
d the end of the
lecture

Afterthe
completion
of
respective
lecture

5.

6.
&

2.2. Taxonomy of Educational
Objectives

3.1. Standards, Bench Marks and

SLO'S

3.2. Contents suggested in
Nationd Cuniculum 2009.

Lecture and
explanation of the
concepts
Will perform activity
at the end of the
lectur€

Afterthe
completion
of
respective
lecture

7.

8.
&

3.3. Teaching leaming prccess

suggested in National
Cuniculum 2009

3.4. Assessment strategies
suggested in National
Cuniculum 2009

4.1. Lecture Method

Lecture and
explanation ofthe
e,oncepts

Will perform activity
at the end of the
lecture

Aftcrthe
completion
of
respective
lecture
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4.2. Demonstation method

9.

10.
&

4.3. Activity Mettrod

4.4. Laboratory mettrod

4.5. Inquiry method

4.6. Heuristic method

Lecture and
explanation of the
concepts

Will perform activrty
at the end of the
lecture

After the
completion
of
respective
lecture

I l.

t2.
&

4.7. Problem solving

4.8. Discoverymahod

4.9. Project matrod

4. I 0. Assignment method

Lectur€ and
orplanation ofthe
concepts

Will perform activity
at the end of the
lecturp

After the
completion
of
rcspective
lecture

13.

14.

&

8. l. Importance of planning in
teaching

8.2. Course Planning

8.3. UnitPlanning

8.4. Daily Lesson Planning

8.5. Qualities of a good lesson
plan

8.6. Development of model
lesson olan

Lecture and
explanation ofthe
concepts

Will perform activity
at the end of the
lesture

15.

16.

&

5.1. Meaning & Concept of
teaching techniques & sfiategies
5.2. Difference between method,
technique and teaching strategies

5.3. Questioning techniques

5.4. Discussion techniques

Lecture and
orplanation ofthe
concepts

Will perform activity
at the end of the
lecture

t7.

18.

&

5.5. Analytic and synthetic
techniques

5.6. Discovery and inquiry
techniques

Revision for mid-term E:ram

Lectur€ and
explanation ofthe
concepts
Will perform activity
at the end of the
lecture
Revise the course for
midterm.
Answer the queries
of students
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19.

20.
&

Mid-t€rm Exam

5.7. Laboratory techniques
5.8. Concept mapping & use of
advance organizers

Invigilate

Lecture and
explanation ofthe
concepts

Will perform activity
at the end of the
lecture

20 4ur

November
2020

21.

22.

&

6.1. Nature & scope ofteaching
aids

6.2. Need & Importanoe of
teaching aids

6.3. Classification of teaching

aids

6.4. Principles of using Teaching
Aids

6.5. Types of Teaching Aids for
General Science

6.6. Preparations of low cost
Teaching Aid

Lecture and
explanation ofthe
conoepts

Will perform **rq
at the emd of the
lecture

&

23.

24.

6.7. Use of ICT in rcaching of
General Science

6.8. Effective use ofrcaching
aids

7. l. Measuremenf, Assessment

and Evaluation

Lecture and
explanation ofthe
eoncepts

Will perform activity
at the end of the
lecture

26.

25.

&

7 .2. Types of Assessment

7.2.1. Formative
assessment

7.2.2. Summative
assessment

7.3. Test and rubric construction

Lecture and
orplanation ofthe
conoeps

Will perform activity
at the end of the
lecture

27.

&

Presentatlons of model lesson
plan

Lecture and
orplanation ofthe
concepts
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28.
Presentations of model lesson
plan

Will perform activity
at the end of the
lecture
Will present their
model lesson plans 10 3t

December
2020

29.
&

30.

Presentations of model lesson
plan

Presentations of model lesson
plan

Will prcsent their
model lesson plans
Will prcsent their
model lesson plans

l0

l0

gm

December
2020

loth
December
2019

31.
&

32.

Presentations of model les$n
plan

Rer,fuion of cource for final
er0m

Will prcsent their
model lesson plans
Rerrision of ttre
oourse for final exam

l0 l6ut
December
2020
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COI]RSE PI,ANNER
(coNrRoL GROUP)

Evaluation Criteria

Activities Marks Distribution

Mid Term 20

Assignment 0l 05

Presentation 0l 03

Assignment 02 (Model Lesson Plan) 03

hesentation 02 (Model Lesson Plan) 02

Activities 04

Intemal Evaluation Total 40

Final Exam 60

Grand Total
100

Course ContenB

Session
(r.s
hourc)

Unit Title (with sub titles) Practical activity for the unit
(Quiz/AssignmenU Presentation etc.)

Topic Activity llfiarks Due date for
submission

I
&

2

InEoductory Lecture

l.l.Definition & Nature of
Science

l.2.Importance of General
Science in everyday life
economic development

l.3.Relationship of General
Science wittr other
subiects

Introduction about
the cource.
Lecture and
explanation ofthe
concepts

3

4
&

1.4. Science as a product:
Scientific Knowledge.
1.5. Science an a process:
Scientific Mettrod

Legtur€ and
explanation ofthe
concepts
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2.1. Aims & Goals of General

Science Teaching

2.3. AimVObjectives of
teaching of General Science

5

&
6

2.2. Taxonomy of Educational

Objectives

3.1. Standards, Bench Marks
and SLO's

3.2. Contents suggested in
National Cuniculum 2009.

Leoture and
explanation ofthe
conoepts

wilt perform
activrty at the end
ofthe lecture

I After one week
of topic
oompletion

7

&
8

3.3. Teaching learning process

suggested in National
Cuniculum 2009

3.4. Assessment stategies
suggested in National
Cuniculum 2009

4.1. Lecture Method

4.2. Demonsfiation method

Lecture and
explanation ofthe
concepts

9

&
l0

4.3. Activity Method

4.4. Laboratory method

4.5.Inquiry method

4.6. Heuristic method

Lecfirre and
explanation ofthe
concepts

ll

&
t2

4.7. Problem solving

4.8. Discovery method

4.9. Project method

4. I 0. Assignment method

Lecture and
explanation ofthe
concepts

l3

t4

&

8. l. Importance of planning in
teaching

8.2. Course Planning

8.3. Unit Planning

8.4. Daily Lesson Planning

l,ecture and
explanation ofthe
concepts
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8.5. Qualities of a good lesson
plan

8.6. Development of model
lesson olan

l5

&

l6

5.1. Meaning & Concept of
teaching techniques &
strategies

5.2. Difference between
method, technique and

teaching strategies

5.3. Questioning techniques

5.4. Disoussion techniques

Lecture and
explanation ofthe
concepts

17

&

l8

5.5. Analytic and synthetic
techniques

5.6. Discovery and inquiry
techniques

Rerrision for mid-term Exam

Lecture and
explanation ofthe
concepts
Revise the course
for midterm.
fuiswer the queries
of students

l9

&
20

Mid-term Exam

5.7. Laboratory techniques

5.8. Concept mapping & use of
advance organizers

Invigilate

Lecture and
explanation ofthe
concepts

20 4'November
2020

2t

&

22

6.1. Nature & scope of
teaching aids

6.2. Need & Importance of
teaching aids

6.3. Classification of teaching
aids

6.4. Principles of using
Teaching Aids

6.5. Tlpes ofTeachingAids for
Creneral Science

6.6. Preparations of low cost
Teaching Aid

Lecture and
explanation ofthe
concepts

Will perform
activrU at the end
ofthe lecture

I After one week
of topic
completion
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23

24

&

6.7. Use of ICT in teaching of
General Science

6.8. Effective use ofteaching
aids

7. I . Measurement, Assessment

and Evaluation

Lecture and
orplanation ofthe
concepts

25

26

&

7 .2. Types of Assessment

7.2.1. Formative
assessment

7.2.2. Summative
assessment

7.3. Test and rubric
construction

kcture and
explanation ofthe
concepts

Will perform
activity at the end
of the lecture

I

I

After one week
of topic
completion

After one week
of topic
completion

27

28

&

Pnesentetions of model lesson
plan

Precentations of model lesson
plan

Lecture and
orplanation ofthe
concepts

Wiil perform
activrff at the end
ofthe leoture
Will present their
model lesson plans t0 3d December

2020
29

&
30

Pnesentations of model lesson
plan

Prcsentations of model lesson
nlen

Will present their
model lesson plans
Will present their
model lesson plans

10

l0

9u December
2020

10tr December
2020

31

&
32

Pnesenhtlons of model lesson
plan

Revision of cource for final
erlm

Will prasent their
model lesson plans
Revision of the
counrc for final
exam

l0 lfl December
2020
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APPENDIX-V[

COGNITIVE ACCELERATION LESSON PLANS

Cognitive Acceleration Lesson 1

Teacher's Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching of G. Science- A

Topic: Definition and Nature of Scie,noel Relationship of Scienoe with other Subjects

Teaching Method: Cognitive Acceleration

fime Duration: 90 minutes

Overview of the lesson

This lesson infoduces the concept of general science. fire word science comes

from Latin word "Scientia" meaning "Knowledge". In more contemporary terms,

science is a system of acquiring knowledge based on the scientific proc€ss or method

in order to organize a body of knowledge gained through research. Further nature of

science with its characteristics will be explained to students with relwant examples.

How science is to be integated into other disciplines would also be discussed and

orplained with oramples. 3 activities for this lesson are to be arranged. First activity

contains two parts, in the first part studenb have to write a definition of science in their

own words and in the second part they have to arrange the different phrases according

to domains of science. Second activity would judge their decision power about the

conelation of science with other zubjects whercas third activity would assess their

reasoning ability by giving the description about the picture.

Steps Description Students' ActiYity

Step 01: Concrete

Preparation

Some infroductory questions

will be asked to students to

check their prior knowledge

about the science and their

interest level towards scie,nce

subject. A question *What do

you thinkwhat is science"will

be asked from all students and

2 minutes would be given to

think about the answer. After

Students will answer to the

teachers for a question

*What do you think what is

scien@"

Will listen the teacher

carefully to perform the

activities at the end
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students' ansur€rs a brief

intoduction about the concept

of science will be given to the

students.

Step 02: Cognitive

Conflict

Students would be given 5

minutes to discuss with peers

and wrirc 2 points about

science teaching. After that

natu€ of science and science

in 3 domains would be

discussed with the students.

After a brief intrcduction

shrdents would be divided into

grcups and notes would be

disfiibuted among students.

o Will write 2 points about

science teaching.

o Will discuss the given

notes with goup members.

o lVill unite main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For better understanding of the

students teacher will explain

how science in integrated in

daily life and different

disciplines.

Will listcn carefully and

write the questions to be

asked atthe end

Step 04: Meto-

Cognition

Now students will be asked to

prese,nt whatwer they have

discussed with the peers.

Teacher will play rcle as a

facilitator and guider during

the presentation of the

stude,nts.

Students will be encouraged to

present their thinking in their

own words rather than copying

fiom given notes.

o Will present whatever they

discussed with peers

o Will be encouraged to

present in their own words
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Step 05: Bridging Three activities with the gap of

5 minutes will be disributed

among the students.

Activity 01: Keeping in mind

the definitions of science

discussed earlier, talce a

moment and write down your

definition of science in the text

box

Recall 3 domains of science

and arrange in order

Activity 02: From the given

situations identi$ the

correlation of science with

partiorlar subject

Activity 03: See the pictures

pasted below and write

description whatever you

observed from the picture

Teacher will eontinuously

guide the students about how

to solve the activities and will

be supported where they

become fail.

Will perform Activities
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Cognitive Acceleration Lesson 2
Teacher's Name: Memoona Bibi
Semester: Fall2019

Class: BS Education
Subjecfi Teaching of G. Science- A

Topic: Science as a Product Scientific Knowledge
Science as a Process: Scientific Method

Teaching Method: Cognitive Acceleration
Time Duration: 90 minutes

Oveniew of the lesson

This lesson explains the sciencre as a product (scientific Knowledge) and sciencre

as a Process (scientific process). Teacher will explain how science works as a ptoduct

and process by givrng the proper examples. 2 activities will be arranged at the end of

the lesson to judge the learning and reasoning ability of the students. Scientific

knowledge is known as a fact that is acquired through the soientifrc method and

scientific mettrod is known as a method of procedure that has characterized natural

soience since the lTth century, consisting in systematic observation, measunement, and

experiment, and the formulation, testing, and modification of hypotheses.

Steps Description Students' Activity

Step 01:

Concrcte

Preparation

Some questions from the

pevious lesson will be asked

from the students.

Topic of the day will be

announced with the brief

introduction.

Will answer to the questions

and will ask if they have any

query from the previous lesson

Step 02:

Cognitive

Conflict

"How science works as a

product and pocess?'will be

main question under

discussion.

5 minutes will be given to

students to discuss in pair

about sciene,e as a product and

prooess.

Teacher will give a brief

introduction about sciemce as a

product and science as a

proc€ss from the given notes

o Will discuss about science as

a product and as a prooess

o Will discuss the given notes

with group members.

o Will write main points from

the given notes and questions

they need to be asked.
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Will divide students in groups

to discuss the provided notes

Teacher will be there as a

facilitator to guide them

Step 03: Social

Construction

For better understanding ofthe

students teacher will explain

how science works as a

product and prooess through

PPT by giving prcper

oramples

Will listen carefully and wrirc

the questions to be asked at the

end

Step 04: Mets-

Cognition

Now students will be asked to

present whatever they have

discussed with the p€ers.

Teacher will play tole as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged to

pesent their thinking in their

own words ratherthan oopying

from given notes.

o Will present whatever they

discussed with peers

o Will be encouraged to

present in their own words

Step 05:

Bridging

3 activities will be arranged to

assess the students' learning

and reasoning ability

Activity l: Recall the steps of

Scientific method and rewrite

in the spaces below

Activity 2: Read the story

carefully and fill in the blanks

by the given words at the end

ofthe story

Will perform Activities

139



Activity 3: Read the given

artiole in pairs and identifl

the steps of scientific method.

Teacher will continuously
guide the students about how
to solve the activities and will
be supported where they
become fail.

1r(,



Cognitive Acceleration Lesson 3

Teacherts Name: MemoonaBibi Class: BS Education

Semester: Fall20l9 Subjecfi Teaching of G.

Science- A Topic: Aims and Goals of General Science

Teaching

Aims and Objectives ofTeaching of General Science

Teaching Method: Cognitive Acceleration

fime Duration: 90 minutes

Overview of the lesson

This lessonwill explain the basic difference betwe€,n aims, Goals and objectives. Ivlajor

aims and objectives for teaching of science at different level will be discussed in the

lesson. llarmonious development of child's personality and social effrciency etc. are

the general aims of education. If science teaching is to be made effeotive, then its aims

should be in consonance with the general aims of education.

Steps Description Students' Activity

Step 0l: Concrete

Preparation

Some questions from the

prwious lesson will be

asked from the students.

Topic of the day will be

annormced with the brief

introduction.

Will answer to the questions

and ask ifthey have any query

from the prcvious lesson

Step 02: Cognitive

Conflict

*Why science should be

teach?' will be main

question under discussion.

5 minutes will be given to

students to discuss in pair

about purpose of teaching

science.

Teacher will give a brief

introduction about aims,

goals and objectives of

teaching science at different

level

o Will discuss about purpose of

science teaching

o Will discuss the given notes

with group members.

o Will write main points tom

the given notes and questions

they need to be asked.
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Will divide students in

groups to discuss the

provided notes

Teacher will be there as a

facilitator to guide thern

Step 03: Social

Constnrction

For better understanding of

the students teacher will

explain how the terms aim,

goal and objective aIE

different fiom each other

Teacher will differentiate

with the help of chart

Will listen carefrrlly and write

the questions to be asked at the

end

Step 04: Met&

Cognition

Now students will be asked

to prcsent whatever they

have discussed with the

pe€rs. Teacher will play

role as a facilitator and

guider during the

presentation of the students.

Students will be

encouraged to present their

thi*ing intheir own words

rather than copying from

given notes.

o Will present whatever they

discussed with peers

o Will be encouraged to present

in their own wotds

Step 05: Bridging 2 activities will be
arranged to assess the
students' learning and
reasoning abilities
Activity l: Read the
statement carefully and
decide whether it is aim,
objective or goal.
Activity 2: Choose the
following objectives of
teaching science according
to the level.

Will perform Activities
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Cognitive Acceleration Lesson 4

Teacher's Name: Memoona Bibi

Semester: Fall2019

Topic: Taxonomy of Educational Obiectives

Teaching Method: Cognitive Acceleration

fime Duration: 90 minutes

Oven'iew of the lesson

This lesson will explain the Blooms Tanonomy of Educational objectives by

explains its thr€e domains. Bloom's taxonomy is a set ofthree hierarchical models used

to classiff educational leaming objectives into levels of complexity and specificity. The

three lists cover the learning objectives in Cognitive, affective and sensory domains. In

one sentence, Bloom's Taxonomy ig a hierarchical ordering of Cognitive skills that ean,

among countless other uses, hclp teachen terch end studenB learn. Work sheets and

activities will be arranged forthe better undersarlding of the studcnts.

Stepr Description Students' ActiYity

Step 01: Concrete

Preparation

Some questions from the

prcvious lesson will be aslrcd

from the students.

Topic of the day will be

announced with the brief

infioduction.

Infioduction about the

objectives making will be

given using examples from

daily life.

Will answer to the questions

and will ask if they have any

query from the ptevious

lesson

Step 02: Cognitive

Conflict

Intoduction about Blooms

taxonomy of educational

objectives will be given to the

students.

Domains and sub domains of

educational taxonomy with

examples will be discussed.

Thrpe domains:

o Will discuss the given

notes with goup membels.

o Will write main points

from the given notes and

questions they need to be

asked.

Class: BS Education

Subjecfi Teaching ofG. Science'A
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Cognitive (about knowing)

affective (about attitudes,

feelings)

psychomotor (about doing)

Step 03: Social

Construction

How to constnrct program

and learning ourcomes will

be discussed by oramples.

Rules ofconstucting

outcomes will be discussed.

ABCD Stnrcturr of a

Learning Outcome:

Audience,lTYho

Behavior/TYhat

Condition/Ilow

Degrce/Ilow much

Will listen carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

p€sent whatever they have

discussed with the peers.

Teacher will play rcle as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged

to present their thinking in

their own words rather than

copying from given notcs.

o Will present whatwerthey

discussed with peers

o Will be encouraged to

present in their own words
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Step 05: Bridgitrg I f activities will be arranged I Will perform Activities
to assess the students'
learning and reasoning
abilities
Activity 0f

Distinguishing between

program and learning

outcomes

Activity 02

Learning outcomes

components exercise

Activity 03
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Cognitive Acceleration Le.sson 5

Teacherts Name: Memoona Bibi

Semcster: Fall2019

Cless: BS Education

Subject: Teachine of G. Science- A
Topic: Standards. Bench Marks and SLO's

Content suggested in National Curriculum for General Science 2009
Teaching Method: Cognitive Acceleration

Time Duration: 90 minutes

Overuiew of the lesson

This lesson will explain standards, benchmarks and SLOs. Standads are published

documents that establish specifications and prccedures designed to ensure the reliability

of the materials, products, methods, and/or senrices people use every day. Benchmark

is known as Standard, or a set of standards, used as a point of reference for evaluating

performance or level of quality. Benchmarks may be drawn from a firm's own

orperience, from the experience of other firms in the industry, or from legal

requircments such as environmental regulations. Student learning outcomes or SLOs

arc statements that specify the knowledge (Cognitive), skills (psychomotor), and

perceptions (affective) students will be able to demonstrate when they have completed

or participated in the academic program and/or learning experience. National

curriculum 2006 will also be reviewed w.r.t. zuggested content for science.

Steps Description Students' Actiyity

Step 0l: Concrcte

Preparation

Some questions from the

previous lesson will be asked

fiom the students.

Topic of the day will be

announced with the brief

intoduction.

Introduction about the

standards, benchmarks and

SLOs will be given with

proper examples.

Will answer to the questions

and will ask ifthey have any

query from the previous

lesson

Step 02: Cognitive

Conflict

A briefdescription about the

cuniculum standards,

benchmarks and SLOs will be

given by teacher.

o Will discuss the given

notes with group members.

o Will write main points

from the given notes and
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Snrdents will be divided into

groups and will asked to

discuss the notes with grouP

members.

questions they need to be

asked.

Step 03: Social

Construction

For better understanding of

the students teacher will

briefly orplain the content

suggested in national

curriculum 2006 through a

chart.

Will listen carefirlly and

write the questions to be

asked at the end

Step 04: Mete-

Cognition

Now students will be asked to

present whaiever they have

discussed with the pe€rs.

Teacher will play rcle as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged

to present ttreir thinking in

their own wotds rather than

copying from given notes.

o Will prcsent whatever they

discussed with peers

o Will be encouraged to

present in their own words

Step 05: Bridging 2 activities will be arranged
to assess the students'
learning and reasoning
abilities
Activity 01

Decide whether it is learning

strand, benchmark or SLO

Activity 02

Decide contents and SLOs for

the

given learning standard

Teacher will continuously

guide the students about the

Wi I I perform Activities
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activities and will support

students where they become

fail.

148



Cognitive Acceleration ksson 6

Teacher's Name: Memoona Bibi

Semester: Fall2019

Clars: BS Education

Subjecfi Teachins of G. Science-A

Topic: Teachine learning process and Assessrnent strat€gies suggested in National

Cuniculum for General Science 2009

Teeching Method: Cognitive Apceleration

Time Duration: 90 minutes

Overuiew of the lesson

This lesson will orplain the basic concept ofteaching learning process and assessment

techniques. The role of learning is extenrely important in the preparation ofadolescents

and youth for citizenship in a democratic society. The learning prooess rcprcsents the

channel through which the adolescents strive to acquirc the habits, skills, knowledge,

attitude, values and appreciation, which arc necessary for effective participation in a

democracy. Learning therefore becomes a process by which changes in bchavioral

patterns are poduced through otperience. Educational assessment or educational

evaluation is the systematic pocess of documenting and using empirical data on the

knowledge, skill, attitudes, and beliefs to rpfine programmes and improve student

learning.

Steps Description Students' Activity

Step 01: Concrete

Preparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

introduction.

Infroduction about teaching

learning prccress and

assessment will be given using

examples from daily life.

Will answer to the questions

and willask ifthey have any

query from the previous

lesson

Step 02: Cognitive

Conflict

Intnoduction about teaching

methodologies and assessment

strategies suggested by

o Will discuss the given

notes with group members.

o Will write main points

fiom the given notes and
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National Curriculum 2009 will

be given by the kacher.

Students will be divided into

groups and will asked to

discuss the National

Cuniculum 2009 document

given to them.

questions they need to be

asked.

Step 03: Social

Constnrction

For better understanding of

the students teacher will give

oramples ofteaching

methodologies and

assessment shategies to the

students.

Will listen carefirlly and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

present whatever they have

discussed with the peers.

Teacher will play rcle as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged to

prsent their thinking in their

own words rather than copying

from given notes.

o Will present whatever they

discussed with peers

o Will be encouraged to

present in their own words

Step 05: Bridging An activity will be arranged

to assess the students'

learning and reasoning

abilities

Activity 01

Read the given Curriculum

caretully and highlight

following points

l. Objectives
2. Content

Will perform Activity
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3. Pedagogy
4. Iranting environment
5. Assessment

Teacher will oontinuously

guide the students about how

to solve the activity and will

support the students where

they become fail.
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Cognitive Acceleration Lesson 7

Teacherts Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching ofG. Science- A

Topic: Lecture Mettrod. Demonsnation Method

Teaching Method: Coenitive Acceleration

Time Duration: 90 minutes

Overuiew of the lesson

This lesson will intoduce the general mettrods of teaching science. The main aim of

teaching science is to create a scientific awareness among the students and this can only

be achiwed if the teaching is effective and based on the principles of teaching. How

the students will leam effectively, depends on the teaching methods that the teacher

adopts. There are many of the effective and efficient methods of science teaching which

could be made use of, to bring out the orpected outcome from students. Lecture

method is the oldest mettrod ofteaching. It is based on the philosophy of idealism. This

method refers to the explanation of the topic to the students. fire emphasis is on the

presentation of the content. The teacher clarifies the content matter to the students by

using gestures, simple devices, by changing voice, change in position and facial

enpressions. Teachers are mor€ active and students are passive but the teacher also asks

questions to keep the students attentive. A method dernonstation is a teaching method

used to communicate an idea with the aid of visuals such as flip charts, postem, power

point etc. A demonstration is the process of teaching someone how to make or do

something in a step-by-step proc€ss. As you show how, you "tell" what you are doing.

Steps Description Students' Activity

Step 0l: Concrete

Preparation

Some questions from the

prerrious lesson will be

asked fiom the students.

Topic of the day will be

announced with the brief

infroduction.

Introduction about the

teaching methods and tlpes

ofteaching methods will be

Will answer to the questions

and will ask if they have any

query from the prcvious lesson

152



given using examples from

daily life.

Step 02: Cognitive

Conflict

Intoduction about lecture

method and demonsfration

method of teaching will be

given with its importance

and scope.

Stud€nts will be divided

into groups and will be

asked to discuss the notes

with peers about lecturp

method and demonstation

mettrod.

o Will discuss the given notes

with group members.

o Will wrirc main points from

the given notes and questions

they need to be asked.

Step 03: Sociel

Construction

For the better

understanding of the

students teacher will play a

role of frcilitator by giving

proper examples and

orplaining the points

Will listen carefirlly and write

the questions to be asked at the

end

Step 04: Mctu-

Cognition

Now shrde,nts will be asked

to present whaterrer they

have discussed with the

peers. Teacher will play

role as a facilitator and

guider during the

presentation of ttre students.

Shrdents will be

encouraged to present their

thinking in their own words

rather than oopying from

giveir notes.

o Will pr€s€nt whatever they

discussed wittr peers

o Will be encouraged to

pr€sent in their own words

Step 05: Bridging 2 activities will be
arranged to assess the

lVi ll perform Activities
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students' learning and
reasoning abilities
Activity 01

"Sfudents are passive

listeners in lecture

method". Write down your

views about it

Activity 02

Take a topic of your own

choice and prepare a 5

minutes demonstration.

Write down main steps of
your dernonsfiation.

Teacher will continuously

guide the students about

how to solve the activity

and will support the

students where they

become fail.
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Cognitive Acceleration Lesson t
Teacher's Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subject Teaching of G. Science- A

Topic: Activity Mettrod- Laboratory Method

Teaching Method: Cognitive Acceleration

fime l)uretion: 90 minutes

Oveniew of the lesson

This lesson orplains the activity and laboratory method of teaching gemeral scienoe.

Activity-based learning as the name suggests is a process whereby students actively

engaged in the learning prccess rather than just sitting and listening to the lesson. It is

based on the core premise that leaming should be based on doing some handson

experiments and discussion, practical activities, analysis and evaluation of the topic

under discussion. The models of activity-based leaming suggest that all learning

activities involve some kind of learners' orperiences which emphasizes observing and

doing. Laboratory method is one of the important mahods of teaching science and it

forms an integral part of effective science teaching. Under this mettrod, teacher

encourages the students to derive various scientific laws and principles on their own by

getting personally involved in ttre orperiment work. For science teaching, this mettrod

is used to morimum possible extent by the teachers.

Steps Description Students' Activity

Step 01: Concrete

Preparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

inhoduction.

Intoduction about lecture

method and laboratory

mahod will be given using

oramples.

Will answer to the

questions and will ask if
they have any query from

the previous lesson
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Step 02: Cognitive

Conflict

Major concepts of activity

method and laboratory

method will be orplained by

the teacher.

Students will be divided into

grrups and asked to discuss

provided notes with gfoup

members.

o Will discuss the given

notes with group

members.

o Will write main points

fiom the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the bett€r understanding

ofthe studenb teacher will

play a role of facilitator by

giving proper oranrples and

oplainingthe points

lVill listen careftlly and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked

to pEsent whatever they

have discussed with the

peem. Teacher will play role

as a frcilitator and guider

during the presentation of

the students.

Students will be encouraged

to present their thinking in

their own words rather than

copying from given notes.

o Will prcsent whatever

they discussed with pecrs

o Will be encouraged to

pesent in their own

worrds
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Step 05: Bridging 2 activities will be arranged

to assess the students'
learning and reasoning
abilities

Activity 0l

Being a prospective teacher,

what activities would you

zuggest for teaching general

science at primary level?

Activity 02

Enlist the main steps of

laboratory method of

teaching science

Teacher will continuously

guide the students about

how to solve the activity

and will support the

students where they become

fail.

Will perform Activities
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Cognitive Acceleration Lesson 9

Teacher's Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subiect: Teachins of G. Science- A

Topic: Inquiry Mettrod. Heuristic Method

Teaching Method : Cognitive Acceleration

Time Duration: 90 minutes

Overview of the lesson

Inquiry-based learning is an approach to learning that unphasizes the student's role in

the learning prccess. Rather than the teacher telling students what they need to know,

students ate encouraged to explore the material, ask questions, and share ideas. Inqulry-

based learning uses different approaohes to learning, including small-group discussion

and guided learning.Instead ofmemorizing facts and material, students learn by doing.

This allows them to build knowledge through exploration, experience, and discussion.

The word'heuristic" is derived from the Greek word heurisco" meaning "l find out"

and the "Heuristic Method" is one in which the pupils are left to find out things for

themselves. Children are placed, as far as possible, in the position of disooverers and

instead of being told the facts; they are led to find out things for themselves.-Through

this method the pupils are made to learn. The Heuristic method was, for the first time,

coined by Dr. H. E. Armsfiong (1888-1928), Professor of Chemistry at City and Guild

Institut€ Kensinglon. This mettrod of teaching is of a very rccent origin. First it was

used in Science and its sucoess led it to be adopted in the teaching of all subjects in the

School Cuniculum. The aim of this method is to dwelop the scientific attitude and

spirit in pupils. The spirit of enquiry prompts the pupils to learn. This method insists on

truth, whose foundation is based on rcason and personal experiences.

Steps Teacher Activity Students' Activity

Step 01: Concrete

Preparation

Some questions from the

prwious lesson will be aslrcd

from the students.

Topic of the day will be

announced with the brief

introduction.

Introduction about inquiry

method and heuristic method

Will answer to the

questions and will ask if
they have any query from

the previous lesson
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of teaching will be given by

the teacher.

Step 02: Cognitive

Conflict

Basic concepts of inquiry and

heuristic matrod of teaching

will be explained by the

teacher.

Students will be divided into

Soups and asked to discuss

the provided notes with group

members.

o lVill discuss the given

notes with gfoup

members.

o Will write main points

from the given notes

and questions they need

to be asked.

Step 03: Sociel

Construction

For the better understanding

ofthe students teacher will

play a role of facilitator by

giving proper oramples and

orplaining the points

Will listen carefully and

wrirc the questions to be

asked atthe end

Step 04: Meta-

Cognition

Now students will be asked to

present whatever they have

discussed with the peers.

Teacher will play role as a

facilitator and guider during

the prcsentation of the

students.

Students will be encouraged to

prcsent their thinking in their

own words ratherthan copying

from given notes.

o Will ptesent whatever

they discussed with

peels

o Will be encouraged to

present in their own

words
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Step 05: Bridging 2 activities will be arranged to

assess the stude,nts' learning

and reasoning abilities

Activity 01

Following the Inquiry method

ofteaching how would you

teach to your class?

Activity 02

Write down 2 differences

between rnquiry and heuristic

method ofrcaching.

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherp

they become fail.

Will perform Activities
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Cognitive Acceleration ksson l0
Teacherts Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching of G. Science- A

Topic: Problem solving method. Discovery mcthod

Teaching Method: Cognitive Acceleration

Time Duretion: 90 minurcs

Overview of the lesson

Problem-solving is a prccess.{n ongoing activity in which we take what we know to
discover what we dont know. It involves overcoming obstacles by gorerating hlpo-
theses, testing those predictions, and aniving at satisfactory solutions. Problem-
solving is, and should be, a very real part ofthe curiculum. It presupposes that students

can take on some of the responsibility for their own learning and can talre personal

action to solve problems, resolve oonflictq discuss alternatives, and focus on thinking
as a vital element ofthe cuniculum. It provides students with opportunities to use their
newly acquired knowledge in meaningful, real-life activities and assists them in
working at higher lwels ofthinking. Discovery learning is a technique of inquiry-based
learning and is considered a constructivist based approach to education. It is also
referred to as problem-based learning, experiential leaming and 2lst century learning.
It is supported by the work of learning theorists and psychologists Jean Piaget, Jerome
Bruner, and Seymour Papert. The label of discovery learning can oover a variety of
instructional techniques. According to a meta-analytic review conducted by Alfieri,
Brookq Aldrictu and Tanenbaum (2011), a discovery learning task can range fiom
implicit pattern detection, to the eliciation of explanations and working through
manuals to conducting simulations. Discovery learning can occur whenever the student
is not provided with an e)oct answer but rather the marcrials in order to find the answer
themselves.

Steps Description Students' Activity

Step 01: Concrete

Preparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

introduction.

Introduction about problem

solving method and discovery

Will answer to the

questions and will ask if
they have any query from

the previous lesson
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method of teaching will be

given by the teacher.

Step Ulz Cognitive

Conflict

Basic conoepits of problem

solving method and discovery

mettrod of teaching will be

explained by the teacher.

Students will be divided into

Soups and asked to discuss

the provided notes with group

members.

o Will discuss the givut

notes with goup

members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Constmction

For the better understanding

of the students teacher will

play a role of frcilitator by

giving proper oramples and

oplaining the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

present whatever they have

disoussed wittr the peers.

Teacher will play role as a

frcilitator and guider during

the presentation of the

students.

Students will be encouraged

to prese,nt their thinking in

their own words rather than

copying from given notes.

o Will present whafever

they discussed with peers

o Will be encouraged to

prese,nt in their own words
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Step 05: Bridging 2 activities will be arranged

to assess the students'

leaming and reasoning

abilities

Activity 01

Choose atopio and explain

how would you teach with

problem solving method?

Activity 02

What are your views about

discovery method of

teaching general science?

Teacher will continuously

guide the shrdents about how

to solve the activity and will

support the students whetr

they become fail.

Will perform Activities
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Cognitive Acceleration Lesson 1l
Teacherts Name: Memoona Bibi

Semester: Fall2019

Cless: BS Education

Subiect: Teachinc of G. Science - A

Topic: Project method. Assignment method

Teaching Method : CoEnitive Acceleration

fime Duration: 90 minutes

Overuiew of the lesson

The project mettrod is a teacher-facilitated collaborative approach in which students

acquire and apply knowledge and skills to define and solve realistic problems using a

prccess of extended inquiry. Projects are student-crntercd, following standards,

parameters, and milestones clearly identified by the instructor. Students have control

over the planning, refining, presenting, and reflecting of the project. Through projects,

students are engaged in innovation and creativity. fui assignment is a teaching method

that aims to have students independently acquire academic competences, this can be

both in an individual or group content. No contact hours are offered for completion of
the assignment, the students have to carry out the task in their own time. This concerns

the student(s) to work independently, supervised by the teacher.

Stepr Description Students' Activity

Step 0l: Concrete

Preparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

intoduction.

Intoduction about problem

project method and

assignment method of
teaching will be given by the

teacher.

Will answer to the

questions and will ask if
they have any query from

ttre prwious lesson
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Step 02: Cognitive

Conflict

Basic concepts of project

mettrod and assignment

mahod of teaching will be

orplained by the teacher.

Students will be divided into

groups and asked to discuss

the provided notes wittr group

members.

o Will discuss the given

notes with group

menrbers.

o Will write main poins

from the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the better understanding

of the students teacher will

play a role of faciliator by

giving proper examples and

explaining the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Mete-

Cognition

Now students will be askedto

present whatever they have

discussed with the peers.

Teacher will play rcle as a

frcilitator and guider during

the presentation of the

students.

Students will be encouraged

to present their thinking in

their own words rather than

copying from given notes.

o Will present whatever

they discussed with peers

o Will be encouraged to

present in their own words

Step 05: Bridging 2 activities will be arranged

to assess the students'

learning and reasoning

abilities

Activiry 0f

What tlpes ofprojects can

be assigned in your subject

to teach through project

method?

Will perform Activities
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Activity 02

What is the role of a teacher

in assignment method of

teaching?

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherc

they become fail.
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Cognitive Acceleration ksson 12

Teacherts Name: Mernoona Bibi

Semester: Fall2019

Class: BS Education

Subiect: Teachine of G. Science - A

Topic: Importance of Planning in Teaching. Course planning. Unit planning

Teaching Method: Cognitive Acceleration

Time Duration: 90 minutes

Oveniew of the lesson

Planning forthe classroom is an important part of educating and behavior management.

Proper classroom planning will keep you organized and on track while teaching, thus

allowing you to teach morc and manage less. Planning a teaching prcgram, teaching all

placed in a pe-course exam. To help teachers to organize teaching and learning prcoess

according to the aim of the course is placed. So the lesson plan must include details of

specific programmes such as the intended concepts / principles of insfiuctional content

and learning activities, Instruction media Assessment / evaluation and the period of the

teaching. Everything must be included with the lesson plans organized. Course

planning refers to planning courses of instnrctions. It serves as a guide for the teacher

as well as for the students in creating conductive atmosphere for worthwhile learning

and purposeful activities. Unit plans consist of concepts and learning goals that are

taught over a period of time and are woyen together, often across subject areas. A unit

plan lass two or three weeks (or longer) and includes several standards, skills, and

desired outcomes for interconnected learning.

Steps Description Students' Activity

Step 0l: Concrete

Preparation

Some questions from the

previous lesson will be asked

fiom the students.

Topic of the day will be

announced with the brief

infioduction.

Introduction about planning in

teaching will be given by the

teacher.

Will answer to the

questions and will ask if
they have any query from

the previous lesson
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Step 02: Cognitive

Conflict

Basio concepts of course and

unit planning will be orplained

by the teacher.

Students will be divided into

gK,ups and asked to discuss the

provided notes with goup

members.

o Will discuss the given

notes with gfoup

members.

o Will write main poinb

from the given notes

and questions they need

to be asked.

Step 03: Social

Construction

For the better understanding of

the students teacher will play a

role of facilitator by giving

proper examples and explaining

the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Mct&

Cognition

Now students will be aslrcd to

prcsent whatever they have

discussed wittr the peers.

Teacher will play role as a

facilitator and guider during the

presentation of the students.

Students will be enoouraged to

present their thinking in their

own words rather than copying

from given notes.

o Will present whatever

they discussed with

peers

o Will be encouraged to

prcsent in their own

words

Step 05: Bridging 2 activities will be arranged to

assess the students' learning

and reasoning abilities

Activity 01

Why planning is important in

teaching?

Activity 02

Course Planning is better or

Unit Planning? How?

Teacher will continuously guide

the snrdents about how to solve

Will perform Activities
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the activity and will support the

students where they become

fail.
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Cognitive Acceleration Lesson 13

Teacher's Name: Memoona Bibi

Semester: Fall20l9

Class: BS Education

Subjecfi Teaching of G. Science - A

Topic: Daily Lesson Planning. Oualities of a good lesson Plan. Development of a

model Lesson Plan

Teaching Method: Cognitive Acceleration

Time Duration: 90 minurcs

Overview of the lesson

Lesson plan is a teachet's detailed desoription of the counre of instnrction or "learning

frajectory' for a lesson. A daily lesson plan is developed by a teacher to guide class

learning. Details will vary depending on the prcfercnce of the teacher, subject being

cov€red, and the needs of the students. Whettrer you teach several subjects or teach in

a specific content area, lesson plans matter. The quality of your lesson plans will in

gr€at part daermine how eflicienfly class time is used and how much content your

students learn each period. Lesson plans don't have to be lengthy. The main thing is to

make sure they contain the main elements of the lesson. They're meant to guide your

instnrction so you can maximize classoom time.

Steps Description Students' Activity

Step 0l: Concrcte

Prcparetion

Some questions fiom the

previous lesson will be asked

from the students.

Topic of the day will be

announced wittr the brief

introduction.

Introduction about daily lesson

planning will be given by the

teacher.

Will answer to the

questions and will ask if
they have any query fiom

the previous lesson

Step 02: Cognitive

Conflict

Basic concept ofdaily lesson plan

will be orplained by the teacher.

Students will be divided into

groups and aslrcd to discuss the

provided notes with gfoup

members.

o Will discuss the given

notes with efoup

members.

o Will wrirc main points

from the given notes and
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questions they need to be

asked.

Step 03: Social

Construction

For the better understanding of
the students teacher will play a

role of facilitator by giving

proper examples and explaining

the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to
pEsent whatever they have
discussed wittr the peerc. Teacher
will play rcle as a frcilitator and
guider during the presentation of
the students.
Students will be encouraged to
present their thinking in their own
words rather than copying from

o Will present whatwer

they discussed with peels

o Will be encouraged to

prcsent in their own

words

Step 05: Bridging An activity will be arranged to
assess the students, leaming and
reasoning abilities
Activity 0l
Choose the topic ofyour own
choice and malre a daily lesson
plan following the daily lesson
plan steps.
Teacher will continuously guide
the students about how to sotve
the activity and will support the
students where they become fail.

Will perform Activiry
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Cognitive Acceleration Lesson 14

Teacher's Name: Menroona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching of G. Science - A

Topic: Meaning and concept ofteaching rcchniques & strategies

Difference betrueen method. rcchnique and teaching strategies

Teaching Method: Cognitive Acceleration

Time Durution: 90 minutes

Overyiew of the lesson

Education, as with other industries, has evolved in leaps and bounds in rccent years.

Traditional pedagogical techniques, based on a teacher explaining a topic and

students taking notes, may still be useful on occasion, but education today revolves

motE around encouraging the student to awaken their curiosrty and desire to tearn. A

number ofdifferent teaching techniques have emerged due to this change in education.

Ivlany of these teaching techniques are not actually new! The use of technology in the

classroom has simply given education a new lease of life allowing us to approach old

ideas in new ways. Whether you've been teaching two months or twenty years, it can

be difficult to know which teaching strategies will work best with your students. As a

teacherthere is no'one size fits all' solution, so herc is a range of effective teaching

strategies you can use to inspire your classroom practice.

Steps Description Studen6' Activity
Step 0l: Conctcte

Prrcparetion

Some questions from the

plevious lesson willbe asked

from the students.

Topic of the day will be

announced wittr the brief

introduction.

trntroduction about teaching

techniques and strategies will

be given by the teacher.

Will answerto the questions

and will ask ifthey have any

query from the previous

lesson
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Step 02: Cognitive

Conflict

Basic concept of method,

technique and teaching

shategies will be explained

by the teacher.

Students will be divided into

gnrups and asked to discuss

the provided notes with group

members.

o Will discuss the given

notes with group

members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the better understanding

of the students tcacher will

play a role of facilitator by

giving proper oramples and

explaining the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

pr€sent whatever they have

discussed wiilr the peers.

Teacher will play role as a

faciliator and guider during

the presentation of the

students.

Students will be encouraged

to present their thinking in

their own words rather than

copying from given notes.

o Will present whatpver

they discussed with peers

o Will be encouraged to

pesent in their own words

Step 05: Bridging 2 activities will be arranged

to assess the students'

learning and reasoning

abilities

Activity 0f

Choose the best teaching

techniques for science

subject

Activity 02

Will perform Activity
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Identiff which is method,

technique and sfiatery

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherc

they become fail.
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Cognitive Acceleration Lesson 15

Teacherts Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subject Teaching of G. Science - A
Topic: Orestioning Techniques. Discussion Technioues

Teaching Method: Cognitive Acceleration

Time Duration: 90 minutes

Oveniew of the lesson

Craining an undelstanding of the specific types of questions you ask not only helps you

achieve better answers and build stronger relationships, but it'll also help you avoid

misleading people, or wonrc, prevent you from suffering a dreaded communication

brpakdown. Discussions may occur among members of a dyad, small group, or whole

class and be teacherJed or student-led. They frequently involve discussion of a written

tott, though discussion can also focus on a prcblern, issue, or topic that has its basis in

a "text" in the larger sense ofthe term (e.g., a discipline, the media, and a societal norm).

Other terms for discussions used for pedagogical purposes are instnrctional

convetsations and subsantive conversations. A defining feature of discussion is that

students have considerable agency in the construction of knowledge, understanding, or
interpretation. In other words, they have considerable "interprctive authority,, for
evaluating the plausibility or validity of participants' responses.

Steps Description Students' Activity
Step 01: Concrcte

Preperation

Some questions from the

prcvious lesson will be asked

from the students.

Topic of the day will be

announced with the brief

introduction.

Infroduction about

techniques will be given by

the teacher.

Will answer to the questions

and will ask if they have any

query from the pevious

lesson
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Step 02t Cognitive

Conflict

Basic concepts of
questioning and discussion

techniques will be explained

by the teacher.

Students will be divided into

groups and asked to discuss

the provided notes with

grcup members.

o Will discuss the given notes

with group members.

o Will write main points from

the given notes and

questions they need to be

asked.

Step 03: Social

Constnrction

For the better understanding

ofthe students rcacher will

play a role of facilitator by

giving proper examples and

explaining the points

Will listen carefirlly and

write the questions to be

asked at the end

Step 042 Meta-

Cognition

Now students will be asked

to present whatever they

have discussed with the

peers. Teacher will play role

as a frcilitator and guider

during the presentation ofthe

students.

Students will be encouraged

to prcsent their thinking in

their own words rather than

copying from given notes.

o Will pr€scnt whatwer they

discussed with peers

o Will bG encouraged to

pr€sent in their own words

Step 05: Bridging An activity will be ananged

to assess the students'

learning and reasoning

abilities

Activity 01

How discussion and

questioning techniques can

be used in teaching leaming

process?

Will perform Activity
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Teacher will continuously

guide the students about

how to solve the activity and

will support the students

wherp they become fail.
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Cognitive Acceleration Lesson 16

Teacher's Name: Memoona Bibi

Semecter: Fall2019

Clrss: BS Education

Subiect: Teachinc of G. Science - A

Topic: fuialytic and Synthetic Techniques. Discovery and Inquiry Techniques

Teaching Method : Coemitive Acceleration

Time Duration: 90 minutes

Overview of the lesson

Analytic techniques are used for unfolding of the statement in question or conducting

its different operations to explain the different aspects minutely which are required for

the presentation ofpre-discovercd facts. The procedure adopted is to go 'from unknown

to known' and find out desired results. The great psychologist, Thorndike, supported

this technique. He believed that through analysis, the highest intellectual performance

of the mind is possible. Spthetic technique is opposirc of analytic as syrthesis is

compliment of analysis. Child proceeds from known to unknown. Faets aheady known

are applied to new sinrations so ttratthe combination ofknown facts help us to find new

facts. Discovery/ Inquiry Method is a technique of inquiry-based instuction and is

considered a constructivist based approach to education supported by the work of
learning theorists and psychologists such as Jean Piaget, Jerome Bruner and Seymour

Papert. The idea ofthis philosophical movement suggests that students 'learn by doin$.

Discovery learning can occur whenever the student is not provided with an exact

answer, but rather, the materials to find the answer themselves. Discovery learning

takes place in problem solving situations whel,e the learner draws on his own experience

and prior knowledge and is a mettrod of insfiuction through which students interact with

their environment by orploring and manipulating objects, wrestling with questions and

controversies or performing experiments.

Stepr Dcscription Students' ActiYiS

Step 01: Concrete

Pneparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

intnoduction.

Will answer to the

questions and will ask if
they have any query from

the previous lesson
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Introduction about

techniques will be given by

the teacher.

Step 022 Cognitive

Conflict

Basic concep,ts of analytic

and synthetic techniques and

inquiry and discovery

techniques will be explained

by the teacher.

Students will be divided into

groups and asked to discuss

the provided notes with grcup

members.

o Wi[ discuss the given

notes with gfoup

members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the better understanding

ofthe students teacher will

play a role of facilitator by

giving proper examples and

explaining the points

Will listen carefirlly and

write the questions to be

asked at the end

Step 04:

Cognition

Meta- Now students will be asked to

prcsent whatever they have

discussed with the peers.

Teacher will play tole as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged

to present their thinking in

their own wo,rds rather than

copying from given notes.

o Will prcsent whatever

they discussed with peers

o Will be encouraged to

prcsent in their own

words
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step or nrlaging I an activity wilt be arranged I will perform Activity

to assess the students'

learning and reasoning

abilities

Activity 0l

Readthe

information/material

carefirlly and identify which

teohniques are being used in

the process?

Teacher will eontinuously

guide the studerts about how

to solve the activity and will

support the students wherp

they become fail.
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Cognitive Acceleration Lesson 17

Teacherts Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subject: Teaching of G. Science - A

Topic: Laboratory Techniques. Concept mappinq and use of advance organizers

Teaching Method: Cogmitive Acceleration

fime Duration: 90 minutes

Overuiew of the lesson

Laboratory techniques can be conveniently divided into three parts or steps namely,

intoductory stepg Work Period and Cutninating activities. A concept map or

conceptual diagram is a diagram that depicts suggested relationships between concepts.

It is a graphicd tool that instnrctional designers, engineers, technical writels, and others

use to organize and stucturp knowledge. Concept mapping is a great way to build upon

prcvious knowledge by connecting new information back to it. This post explorcs the

uses ofconcept mapping and provides tools for creating concept maps on the computer.

An advance organizer is a very useful tool for teachers to help students understand,

retain and rcmember new learning marcrial. An advance organizer is a tool used to

intoduce the lesson topic and illustrate the relationship benveen what the students arp

about to learn and the information they have already learned. They are used

during expository instruction, which is the use of an expert to present information in a

way that makes it easy for students to malce connections from one concept to the next.

By using an advance organizer to link the new information to old information, the nw
information can be remembered more easily. There are three basic purposes ofadvance

organizers. First, ttrey direct students' attention to what is important in the upcoming

lesson. Second, they highlight relationships among ideas that will be presented. Third,

they remind students of relevant information that they arready have.

Steps Description Students' Activity
Step 0l: Concrcte

Preparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

intnoduction.

Will answer to the questions

and willask ifthey have any

query from the prcvious

lesson
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Inhoduction about web

organizers and concept

mapping will be given by the

tcacher.

Step 022 Cognitive

Conflict

Basic concep,ts of laboratory

techniques, concept mapping

and advance organizers will

be explained by ttre teacher.

Students will be divided into

groups and asked to discuss

the provided notes with group

members.

o Will discuss the given

notes with group members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Constnrction

For the better understanding

ofthe students teacher will

play a role of facilitator by

giving proper oramples and

oglaining the points

Will listen carefully and

write thc questions to be

asked atthe end

Step 04: Meta-

Cognition

Now students will be asked to

prcsent whatever they have

discussed with the peers.

Teacher will play role as a

facilitator and guider during

the presentation of the

students.

Students will be encouraged

to pr€sent their thinking in

their own words rather than

copying from given notes.

o Will prcsent whatever they

discussed with peers

o Will be encouraged to

prcsent in their own words
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Step 05: Bridging An activity willbe arranged

to assess the students'

Iearning and reasoning

abilities

Activity 0l

Construct a concept map

from the phrases given

below.

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherp

they become fail.

Will perform Activity
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Cognitive Acceleration L,esson 18

Teacher's Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching of G. Science - A

Tonic: Natur€ and scooe of teachins aids

Need and Importance of teaching aids

Classification of teaching aids

Teeching Method: Cognitive Acceleration

fime Duretion: 90 minutes

Oveniew of the lesson

Teaching aids are an integral component in any classroom. The many benefits of

teaching aids include helping learners improve reading comprehension skillq

illustrating or reinforcing a skill or eoncept differentiating instuction and relieving

arudety or boredom by presenting information in a new and exoiting way. Teaching

aids also engage students' other senses since there are no limits in what aids can be

utilized when supplementing a lesson. Teaching aids prove to be a formidable

supplement for teachers when the rpinforcement of a skill or concept is necessaty. Not

only do they allow students morc time to practice, but they also presemt the information

in a way which offers students a different way to engage with the material. Of coursg

this is imporhnt in order to reach the various learning types in the class. Therc are three

main kinds of aids including Visual Aids, Audio Aids and Audio - Visual Aid.

Steps Description Students' Activity

Step 01: Concrete

Preparation

Some questions from the

prwious lesson will be asked

from the students.

Topic of the day will be

announced with the brief

intoduction.

Intoduction teaching aids

will be given by the teacher.

Will answer to the questions

and will ask if they have any

query from the previous

lesson
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Step 02: Cognitive

Conflict

Basic cone,epts of teaching

aids and its classification

including importanc;e of

teaching aids will be

explained by the teacher.

Students will be divided into

goups and asked to discuss

the provided notes with

E[oup members.

o Will discuss the given notes

with group members.

o Will write main points from

the given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the bettcr undastanding

ofthe students teacher will

play a role of facilitator by

grving prop€r oramples and

orplaining the points

Will listen carefully and write

the questions to be asked at the

end

Step 04: Mete-

Cognition

Now students will be asked

to pes€nt whatever they

have discussed with the

pee$.Teacher will play role

as a facilitator and guider

during the presentatio,n of the

students.

Students will be encouraged

to present their thinking in

their own words rather than

copying fiom given notes.

o Wll p€sent whatever they

discussed with peers

o Will be encouraged to

pres€,nt in their own words

Step 05: Bridging fui activitywill be arranged

to assess the students'

learning and reasoning

abilities

Activity 01

See the pictures given below

and idemtifr its type of
teaching aid

Will perform Activity
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Teacher will continuously

guide the students about

how to solve the activity and

will support the students

where they become fail.
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Cognitive Acceleration Itsson 19

Teacher's Neme: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subiect: Teachins of G. Sciemce - A

Tonic: Princioles of usins Teachine Aids

TYpes ofteaching aids for general soie,nce

Preparations of low cost Teaching aids

Teaching Method: Coenitive Acceleration

Time Duration: 90 minurcs

Oven iew of the leeson

Audio-visual aids combined with the good text-books and a competent instructor form

an excellent combination in teaching of general science. The use of audio visual

materials in the teaching of science has value for children of all ages in school.

However, they exturd greatly the mental vision of students at any level. Classroom

boredom often preys on students in science classes due to the fact that students have to

learn science in the most illogical way: repeating what written in science book to

memorize it without actual understanding of the subject. Nevertheless, you can still be

the teacher of the year if you know what it takes to ignite hearts for science: teaching

aids for science. Low cost no cost materials are the teaching aids which require no cost

or available cheaply, and developed by locally available resoupes and orpedite the

process of learning in the classoom. Low cost no cost materials are developed from

the waste and help the teachers in malcing the teaching interesting and concrete.

Steps Description Students' Activity

Step 01: Concrcte

Preparation

Some questions from the

previous lesson will be asked

fiom the students.

Topic of the day will be

announced with the brief

intoduction.

Infroduction about low cost

teaching aids will be given by

the teacher.

Will answer to the questions

and will ask ifthey have any

quer,' from the Previous

lesson
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Step 022 Cognitive

Conflict

Basic concepts of principles

for teaching aids, teaching

aids for general science will

be explained by the teacher.

Students will be divided into

groups and asked to discuss

theprovided notes with group

members.

o Will discuss the given

notes with group members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Social

Constnrction

For the better understanding

ofthe students teacher will
play a role of facilitator by

giving proper oramples and

oglaining the points

Will listcn carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

prcsent whatever they have

discussed with the peers.

Teacher will play role as a

facilitator and guider during

the presentation of ttre

students.

Studerts will be encouraged

to prcsent their thinking in

their own wotds rather than

copying from given notes.

o Will prcsent whatever they

discussed with peers

o Will be encouraged to

prcsent in their own words

Step 05: Bridging An activity will be arranged

to assess the students'

leaming and reasoning

abilities

Activity 0f

Read the

information/material

carefully and decide which

Will perform Activity
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rcaching aid can be used to

teach the given ideas?

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherc

they become fail.
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Cognitive Acceleration Lesson 20

Teacher's Name: Memoona Bibi

Semester: Fall2019

Class: BS Education

Subjecfi Teaching of G. Science - A
Topic: Use of ICT in rcaching ofGeneral Science

Effective use ofTeaching aids

Teaching Method : Cogmitive Acceleration

Time Duration: 90 minutes

Oven'iew of the lesson

Information and Communication Technolory GCT) in educetion is the mode of
education that use information and communications technology to support, enhance,

and optimize the delivery of information. Worldwide research has shown ttrat ICT can

lead to an improved student learning and better teaching methods. The Mobile learning

(m -learning) as a form of e -learning is a rising trend where the education has outgrown

the physical constaints of the classrooms and acquired mobility. Students' a@ess

information whenerrer and wherever they want, and institutions that provides such

advanced technological terrains is rising in number day by day.

Step 0l: Concrcte

Prcparation

Some questions from the

previous lesson will be asked

from the students.

Topic of the day will be

announced with the brief

intoduction.

Intnoduction about ICT will

be given by the teacher.

Will answer to the

questions and will ask if
they have any query from

the previous lesson

Step 022 Cognitive

Conflict

Basic concepts of ICT in

general science will be

explained by the teacher.

Students will be divided into

grcups and asked to discuss

o Will discuss the given

notes with group

memberc.

o Will write main points

from the given notes and
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the provided notes with group

members.

questions they need to be

asked.

Step 03: Social

Construction

For the better understanding

ofthe students teacher will

play a role of faciliator by

giving proper examples and

explaining the points

Will listen careftlly and

wrirc the questions to be

asked at the end

Step 04:

Cognition

Meta- Now shrdents will be asked to

prcsent whatever they have

discussed with the peers.

Teacher will play role as a

frcilitator and guido during

the presentation of the

students.

Students will be encouraged

to pEsent their thinking in

their own words rather than

copying from given notes.

o Will present whatever

they discussed with

peers

o Will be encouraged to

present in their own

words

Step 05: Bridging fur activity will be arranged

to assess the stude,nts'

learning and reasoning

abilities

ActiYity 01

Choose a topic of your own

choice and oplain how

would you teach it by using

Will perform Aotivity
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ICT and different teaching

aids effectively?

Teacher will continuously

guide the students about how

to solve the activity and will

support the students wherc

they become fail.
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Cognitive Acceleration Lesson 21

Teecherts Name: Memoona Bibi

Semester: Fdl2019

Class: BS Education

Subjecfi Teaching of G. Science - A

Topic: Measurement. Assessme,nt and Evaluation

Teaching Method : Cognitive Acceleration

Time Duration: 90 minutes

Overview of the lesson

Measupment rcfers to the process by which the attributes or dimensions of some

physical object arp determined. orre orception seems to be in the use of ttre word

measure in deterrnining the IQ of a percon.

Assessment is a process by which information is obtained relative to some known

objective or goal. Assessment is a b,road term that includes testing. A t€st is a special

form of assessrn€,nt. Tests ar.e assessments made under contived circumstanccs

especially so that they may be administered.

Evaluation is perhaps the most complex and least understood of the tsrms. Inherent in

the idea of evaluation is "value." when we evaluate, what we are doing is engaging in

some process that is designed to provide information that will help us make ajudgment

about a given situation.

Steps Dercription Students' Activity

Step 0l: Concrete

Prcperation

Some questions from the

previous lesson will be asked

from the stude,nts.

Topic of the day will be

announced with the brief

infioduction.

Introduction about assessment

will be given by the teacher.

Will ansnerto the questions

and will ask ifthey have any

query from the prcvious

lesson

Step 02: Cognitive

Conflict

Basic concepts of measutement,

assessment and evaluation will

be explained by the teacher.

Students will be divided into

grcups and asked to discuss the

o Will discuss the given

notes with group

members.

o Will write main points

from the given notes and
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provided not€s with $oup

memhrs.

questions they need to be

asked.

Step 03: Sociat

Construction

For the better understanding of

the students teacher will play a

role of facilitator by giving

prcper oramples and explaining

the points

Will listen carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

prcsent whatever they have

discussed with the peers.

Teacher will play role as a

frcilitator and guider during the

prcsentation of the students.

Students will be encouraged to

prese,nt their thinking in their

own words rather than copying

from given notes.

o Will ptrsent whatever

they discussed with peers

o Will be encouraged to

prcsent in ttreir own words

Step 05: Bridging An activity will be arranged to

arsess the students' learning

and reasoning abilities

Activity 01

Read the text given below and

decide whether it is

measuement, assessment or

waluation?

Teacher will continuously

guide the students about how to

solve the activity and will

Will perform Activity
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support the students where they

become fail.
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Cognitive Acceleration Lesson 22

Teacherts Name: Memoona Bibi

Semester: Fall2019

Topic: TWes of Assessment

Teaching Method: Coenritive Acceleration

Time Duration: 90 minutes

Oveniew of the lesson

Formative assessment is an integral part ofteaching and learning. It does not contribute

to the final mark given for the module; instead it contriburcs to learning through
providing feedback. It should indicate what is good about a piece of work and why this
is good; it should also indicate what is not so good and how the work could be improved.

Summative assessment demonsfrates the extent of a learner's success in meeting the
assessment criteria used to gauge the intended learning outcomes of a module or
ptogrammes, and which confiibutes to the final mark given for the module. It is
normally, though not always, used at the end of a unit of teaching. Summative
assessment is used to quantiry achievemen! to reward achievement, to provide data for
selection (to the next stage in education or to employment). For all these rcasons the
validity and reliability of summative assessment are ofthe greatest importance.

Class: BS Education

Subject: Teaching of G. Science - A

Stepr Description Students' Activity

Step 01: Concrcte

Preparation
I Some questions from the

I pr"riour lesson will be asked

I *'n the students.

I

Topic of the day will be

announced with the brief

introduction.

Infoduction uUou, I

assessment types will b. 
I

given by theteacher. I

Will answer to the

questions and will ask if
they have any query from

the pevious lesson
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Step Az Cognitive

Conflict

Basic concepts of formative

and summative assessment

will be explained by the

teacher.

Students will be divided into

groups and aslrcd to discuss

the provided notes with group

members.

o Wi[ discuss the given

notes with goup

membels.

o Will wrirc main points

from tlre given notes and

questions they need to be

asked.

Step 03: Social

Construction

For the better undershnding

ofthe students teacher will
play a role of frcilitator by

giving proper oramples and

explaining the points

Will listen carefirlly and

write the questions to be

asked at the end

Step 04: Meta- Now students will be asked to

pr€s€nt whatever they have

discussed wittr the peers.

Teacher will play nrle as a

facilitator and guider during

the pesentation of the

students.

Students will be encouraged

to pesent their thinking in

their ovm words rather than

copying from given notes.

o Will present whatever

they discussed with peers

o Will be encouraged to

present in their own words
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Step 05: Bridging An activity will be arranged

to assess the sfudents'

leaming and reasoning

abilities

Activity 01

Read the text below and

identiff the types of

assessment.

Teacher will continuously

guide the students about how

to solve the activity and will

support the students where

they become fail.

Will perform Activity
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Cognitive Acceleration Lesson 23

Teecherts Name: Memoona Bibi

Semester: Fall20l9

Class: BS Education

Subjec& Teaching of G. Science - A
Topic: Test and Rubric Constnrction

Teaching Method: Cognitive Acceleration

Time Duration: 90 minutes

Oveniew of the lesson

In education terminolory, rubric means "a scoring guide used to evaluate ttre quality of
students'constructed tEsponses". Rubrics usually contain waluative criteria, quality

definitions for those criteria at particular levels of achievement, and a scoring stratery.
They are oftcn presented in table format and can be uscd by teachers when marking,
and by students when planning their work. Rubrics, when used with formative
assessment purposes, have shown to have a positive impact on students' learning. A
scoring rubric is an affempt to communicate expectations of quality around a task. In
many Gases, scoring rubrics are used to delineate consistent criteria for grading.

Because the critcria are public, a scoring rubrio allows teacherc and students alike to
evaluate criteria, which can be complex and subjective. A scoring rubric can also
provide a basis for self'evaluation, reflection, and peer review. It is aimed at accurate

and fair assessment, fostering understanding, and indicating a way to proceed with
subsequent learningitteaching. This integration of ffiormance and feedback is called
ongoing assessment or formative assessnent. Several comrnon features of scoring
rubrics can be distinguished, according to Bernie Dodge and Nancy pickett,

' focus on measuring a stated objective (performancg behavior, or quality)
. use a range to rate performance

' Contain specific performance characrcristics arranged in levels indicating eitherthe
developmental sophistication ofthe shategy used or the degree to which a standard
has been met.

Steps Description Students' Actiyity
Step 0l: Concrcte

Preparation

Some questions from the

previous lesson will be asked

Aom the students.

questions and will ask if
they have any query from

the previous lesson

thewiI
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Topic of the day will be

announced with the brief

infioduction.

Introduction about test

construction will be given by

the teacher.

Step 022 Cognitive

Conflict

Basic principles of test and

rubric construction will be

orylained by the teacher.

Students will be divided into

groups and asked to discuss

the provided notes with group

membets.

o Will discuss the given

notes with group

members.

o Will write main points

from the given notes and

questions they need to be

asked.

Step 03: Sociat

Constnrction

For the better understanding

ofthe students teacher will
play a role of facilitator by

giving propcr ercmples and

orplaining the points

Wil listcn carefully and

write the questions to be

asked at the end

Step 04: Meta-

Cognition

Now students will be asked to

pesent whatever they have

discussed with the peers.

Teacher will play rcle as a

frcilitator and guider during

the prese,lrtation of ttre

students.

Students will be encouraged to

prcsent their thinking in their 
1

own words rather than copying 
I

from given notes. 
I

I o Wilt pesent whatever
I

I 
*r, discussed with peers

I 
o will be encouraged to

prcsent in their own words
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Step 05: Bridging 2 activities will be arranged to

assess the students' learning

and rcasoning abilities

Activity 0l
Which points would you

follow while consfiucting a

general science test for your

class?

Activity 02

Make the rubrics for the given

Performa

Teacher wi ll continuously

guide the students about how

to solve the activity and will

support the students wherc

they become fail.

Wi ll perform Activities
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APPEIIDIX.vItr

TRADMONAL LESSON PLAN

Teacherts Name: Memoona Bibi

Class: BS Education

Subject Teaching of G. Science- A

Topic: Taronomy of Educational Objectives

Teaching Appnoach : Traditional Approach

Time Duration: 90 minutes

By the end of the lescon students wilt be able to;

o Describe tlre blooms taxonomy of educational objectives

o Understand the different levels of blooms to(onomy

o Rememberthe rules oflearning Outcomes

P.I(Testing What was your aim of getting

admission in BS Education?

Do you malce objectives in your

daily life?

Have you ever studied how to
construct learning objectives for

different levels?

Will answer

the questions

Announcement
of the topic

Today we will discuss about the

educational objectives, toronomy

ofeducational objectives and how

to consfruct the leaming outcomes

according to educational

tanonomy.

Taxonomy of
educational

objectives

One of the most widely used ways

of organizing levels of expertise is
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according to Bloom's Taxonomy of
Educational Objectives. Bloom's

Taxonomy uses amulti-tiered scale

to exprrss the level of expertise

rcquired to achieve each

measurable student outcome.

Organizing measurable student

outcomes in this way will allow us

to select appropriate classncom

asses$nent techniques for the

counrc.

Three domains:

cognitive (about knowing)

affective (about attitudes, feelings)

psychomotor (about doing)

Program outcomes examine what

a prcgram or prccess is to do,

achieve, or accomplish for its own

improvement and/or in suppo,rt of
institutional or divisional goals;

generally numbets, needs, or

satisfaction driven.

Iearning outcomes examine

cognitive skills that students

develop through departrnent

interactions; measurable,

transferable skill development.

They are statements indicating

what a participant (usually

students) will know, thinh or be

able to do as a result of an event,

activity, prcgrarn, etc.

Note down

the main

points.

Answer the

questions

asked by

teacher.

Will practice

the

construction

of learning

outcomes.

Affective

domain

Psychomotor

domain

ABCD of

leaming

outcome

Audience

Behavior

Condition

Degree
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Rules of constructing outcomes

will be discussed.

ABCD Structurc of a Learning

Outcome:

Audience/Who

BehaviorlTYhat

Condition/Ilow

Degree/Ilow much

4. Association Ac'tivity

lVriting outcomes practioe

Will solve the

activity

5. Rocapitulation In educational setting constnrction

of objectives follow the Blooms

Taxonomy of Educational

Objectives that is consists of ttree

domains.

Wrile making the learning

outcomes ABCD structure must be

followed.

6. Homernork Construct three learning outcomes

of knowledge lwel of cognitive

domain on the topic ofyour own

choice by following the ABCD

structur€ of learning outcomes.
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