
Turkish Journal of Computer and Mathematics Education     Vol.11 No.3 (2020), 867-875 

                                                                                                                                                  Research Article 

867 

 

The Study Of The Effectiveness Of The Inquiry Based Learning Method In Chemistry 

Teaching Learning Process 

Jogendra Singh* Dr. Vibha Kaushik** 

*Ph.D Scholar 

 **Assistant Professor 

Department Of Education 

Suresh Gyan Vihar University, Jaipur, India 

Email:- Sjogendra745@Gmail.Com, Vibha.Kaushika@Mygyanvihar.Com 

 

Article History: Received: 2 February 2020; Accepted: 5 June 2020; Published online: 10 December 2020 

Abstract: - 

This Research Is A Quantitative Study In Which Traditional Method Is Used In A Limited Way As Compare To 

Modern Teaching Method Like Inquiry Based Learning. The Aim Of This Study Was To Find Out Effectiveness Of 

Inquiry-Based Learning Method On Student's Achievement In Chemistry Lessons. A Total Of 80 Students Are 

Selected In Which 60 Are Rural And The Other 60 Are Urban In Jhunjhunu District. They Were Selected Through 

Purposive Sampling Methods, The Group Which Was Assigned As An Experimental Group Was Instructed 

Through Inquiry-Based Learning Methods And Another Group Was Traditionally Instructed. This Research Is An 

Experimental Study With Non-Proportional Groups. In Which The Pre And Post-Test Will Be Done With The 

Control Group And The Classes Will Be In The Form Of Control And Experimental Groups. It Is Concluded From 

Research That Inquiry Based Method Is Much More Effective Than Traditional Teaching Method In Both Urban 

And Rural Students. 

Keywords: - Inquiry Based Learning, Chemistry, Traditional Method, Purposive Sampling Method. 

Introduction: - 

The Term Inquiry, In General, Refers To An Act Of Asking For Information Or Investigates Something. During The 

1960s, The Discovery Learning Movement Was Developed In Response To Traditional Forms Of Teaching Where 

People Were Required To Memorize Data Or Information From Lectures. Hence Inquiry-Based Learning Is A Form 

Of Modern Learning Methods And Has An Active Learning Process That Starts By Asking Questions, Scenarios, 

And Problems. This Learning Method Contrasts With The Traditional Type Of Teaching Method, Which Relies On 

The Fact That Instructor Or Teacher Presented Before Them And There Was No Further Any Queries From Both 

Teachers And Student But Inquiry-Based Learning Is Appears Differently By A Facilitator Rather Than A Teacher. 

Inquirers, For Example, Students Will Identify And Examine Issues And Queries To Develop Knowledge Or 

Solutions. They Might Research To Discover Answers, Engage In Activities That Will Help Them To Pursue 

Answers And Find A New Way To Detect Answers Regardless The Same Way To Search Out It. By Engaging In 

Such Type Of Learning Method, Students Come To Understand That They Can Take Responsibility For Their 

Learning. 

Inquiry-Based Learning Strategies Include The Principles Of Creative Learning Such As Pieget, Dewey, The Work 

Of Wagowski And Freier. Marshall Heron In 1971 Formally Formulated In Which A Special Laboratory Developed 

The Scale To Evaluate The Amount Of Questioning In Practice. Heather Bani And Randy Bell Graphically Outlines 

Four Levels Of Scrutiny Of The Headline Of Many Levels Of Investigation. 

  Scientific Information In The Current Information And Technological Era Increases Day- Today. Technologies 

Became More And More Advance And Play A Major Role In Development For The Future Of Society. The Main 

Goal Of Science Education Is To Develop Scientific Literacy Among Students. In The Inquiry-Based Learning Of 

Science Process Students Are Engaged In Many Activities. Use Scientific Processes To Create New Knowledge. 
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Encourage The Science Faculty To Change Traditional Academics- Centered Practices Such As Lecturers, 

Textbooks And Scientific Facts.  

    There Is An Oriented Approach To Investigating-  

1.    Science Involves The Students' Interest. 

2.     Provide Opportunities For Students To Use Fairly Collect Evidence. 

3.     Encourage Students To Further Study To Develop A More Detailed Explanation. 

4.     Emphasizing The Importance Of Writing The Scientific Interpretation. 

Students Will Act As Scientists In Inquiry-Based Activities. Experience The Process Of Knowing And 

Also Experience The Rationality Of Knowledge. 

Review Literature: - 

Edelson Et Al. (1999) Presented A Design History Covering Four Peers Of Software And Curriculum To Display 

How These Challenges Ascend In Classrooms And How The Design Strategies Reply To Them. They Had Been 

Reconnoitering These Challenges Through A Program Of Exploration On The Consumption Of Scientific 

Visualization Technologies To Upkeep Inquiry-Based Learning In The Geosciences. In This Paper, They Described 

Five Momentous Challenges To Employing Inquiry-Based Learning And Presented The Strategies For Lecturing 

Them Through The Design Of Technology And Curriculum. 

Garcia Et Al. (2003) Shown That An Inquiry Based, Pro-Active Method Was The Superlative Way To Demonstrate 

Science In An Ecosphere Where Facts Modification Repeatedly And The Difficulty Of The Issues Confronted 

Would Only Growth With Time. In Reaction To This Need, Numerous Higher School Districts In The U.S. Had 

Implemented Innovative Science Series In Which The Emphasis Was On Inquiry Type Instruction. Yet Still, 

Science Literacy Had Been Relaxed To Illustration Improvement In Undeveloped Children. This Research Was 

Showed To See How Considerable Of A Role Teacher's Attitudes Towards Science Itself, And Science Instruction 

In Specific, Played In Determining To Practice An Inquiry Approach To Teaching Science. Surveys Concerning 

Science Upbringing, Science Training And Instruction, And Teacher Attitude Towards Science Were Directed To 

Teachers Presently In Elementary Classrooms Teaching Science. Replies Were Gathered And Investigated, And The 

Results Were Really Amazing. Read On To Discover How Teachers Actually Felt Roughly Teaching Science In 

Today’s Schoolrooms.  

Balaban Et Al. (2007) Discussed The Sanction On The Consequence Of Inquiry Learning In The Sciences. She 

Serrated Out That Although People Might Expected Different Things/Practices When They Referred To Inquiry-

Based Learning, There Were Decisive Characteristics That Required Being Nearby, Including An Integrated 

Prospectus Across Regulation, A Problem Based Teaching Room, And Deliberation To Skills Enlargement. 

Tsai Et Al. (2007) Investigated The Consequence Of Inquiry-Based Teaching On 8th Graders’ Impulses In Learning 

Physical Science. Total 295 Students Were Involved In This Reading. The Experimental Group (Eg) Enclosed Of 5 

Classes (N=155), The Nested Inquiry-Based Instruction Model Was Conceded Out In Three Units: “The Basic 

Structures Of Matter”, “The Structure Of Element” And “Temperature And Heat” Over The Phase Of Four Months. 

The Control Group (Ttm) Contained 5 Classes Of Students (N=140). Students’ Discernments On The Fundamental 

Inspiration Were Steadfast Using The Students’ Motivation Towards Science Learning (Smtsl) Questionnaire, 

Composed From Both Groups Before And After The Tentative Period. 

Courtade Et Al. (2010) Determined If Teachers Of Students With Judicious And Undecorated Intellectual 

Incapacities Could Acquire To Practice A Task Analysis For Inquiry-Based Science Instruction And If This 

Training Increased Student Responding. The Conclusions Of This Study Confirmed A Practical Association 
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Between The Inquiry-Based Science Teaching Preparation And Teacher’s Capability To Teach Students With 

Reasonable And Simple Incapacities In Science. 

Alkaher Et Al. (2011) Described The Progression Of Three Faculties Employing Inquiry Based Learning (Ibl) In 

Their Surroundings. The Focus Of The Article Was On In What Way The Instructors Made Conclusions Related To 

Expending Ibl In Their Classes. They Provided A Stimulating Representation Of Their Conclusions And Their 

Discernments Of The Usefulness Of Their Decisions. Observations From The Teachers Provided A Frame Into How 

They Were Thoughtful About Using The Ibl Attitude In Their Classrooms. 

Pandey Et Al. (2011) Investigated The Efficiency Of Inquiry Training Model Over Conservative Teaching 

Technique In Teaching Physical Science At The Secondary Level Of Science Students. A Total Of 100 Students 

Contributed In The Study. The Author Designated The Randomized Groups, Pre-Test Post-Test Enterprise In True 

Untried Design. Results Exposed A Statistically Noteworthy Consequence Of Inquiry Training Model (Itm) Over 

Conservative Teaching Method On Academic Accomplishment Of Students. Based Upon The Achievement Test In 

Physical Science (Atps), Schooling Of Physical Science Through Inquiry Training Model Was Additional 

Operational Than The Teaching Through The Predictable Method At The Subordinate Level. The Itm Model Might 

Be Encouraged As A Better Tool Than The Conventional Method For Teaching Physical Science. However, The 

Work Carried Out Was Having Certain Limitations Such As The Unit Of Lesson-Plans Based On Physical Science 

Was Specified Only 4 Sub-Units. 

Spencer Et Al. (2012) Explored Inquiry-Based Instructional Approaches As A Technique For Producing Student 

Attention In Science. Inquiry Was A Procedure That Students Used To Decide Indecision. Grounded In The Work 

Of John Dewey, Inquiry Was Compulsory A Person To Practice Philosophical And Perilous Thinking Assistances. 

Inquiry-Based Teaching Was Student Centered And The Teacher Was Watched As The Implementer Of Knowledge 

And Learning. The Paper Engrossed On Two Inquiry-Based Instructional Approaches: The 5e Model And Concept 

Accomplishment. The 5e Model Used Five Stages: Engage, Explore, Explain, Elaborate, And Evaluate. The 

Concept Accomplishment Model Was Suitable For Teaching Ideas That Had A Vibrant Set Of Characteristics. This 

Approach Used A Procedure That Agreed Students To Generate Their Own Descriptions And Considerate.  

Abdi Et Al. (2014) Investigated The Belongings Of Inquiry-Based Learning Method On Students’ Academic 

Accomplishment In Sciences Class. A Total Of 40 Fifth Grade Students From Two Different Classes Were 

Convoluted In The Study. They Were Selected Through Purposive Sampling Technique. The Group Which Was 

Allocated As Tentative Group Was 47 Initiated Through Inquiry-Based Learning Technique Whereas The 

Supplementary Group Was Conventionally Educated. This Experimental Study Persisted Eight Weeks. To 

Determine The Efficiency Of Inquiry-Based Learning Method Over Outdated Teaching, An Achievement Test 

About Sciences Which Entailed Of 30 Items Was Directed As Pre-Test And Post-Test To Students Both In The 

Investigational And Control Groups. For The Numerical Analysis, Analysis Of Covariance (Ancova) Was Used. 

The Results Exhibited That Students Who Were Instructed Through Inquiry-Based Learning Were Accomplished 

Greater Score Than The Ones Which Were Inculcated Through The Outmoded Method. 

Treagust Et Al. (2014) Discussed The Nature Of Inquiry Learning And How This Related To Inquiry Teaching And 

The Kinds Of Evidence Needed To Ascertain That This Mode Of Learning And Teaching Was Operational. First, 

He Measured What Was Meant By Inquiry Learning And Teaching, And Then Examined Particular Curriculum 

Backgrounds Based On Inquiry Learning, Such As Primary Influences, Model-Based Education, And Process-

Oriented Guided Inquiry Learning. 

Alkaher Et Al. (2011) Depicted The Movement Of Three Resources Using Inquiry Based Learning (Ibl) In Their 

Environment. The Focal Point Of The Article Was On How The Teachers Made Ends Identified With Consuming 

Ibl In Their Classes. They Gave An Invigorating Portrayal Of Their Decisions And Their Perceptions Of The 
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Helpfulness Of Their Choices. Perceptions From The Teachers Gave A Frame Into How They Were Keen About 

Utilizing The Ibl Mentality In Their Classrooms. 

Hypothesis:- 

1. There Is No Significance Difference Between The Academic Achievements Of 11th Class Students In 

Chemistry Taught By Inquiry-Based Teaching Method And Traditional Teaching Method. 

2. There Is No Significance Difference Between The Academic Achievements Of 11th Class            Urban 

Students &Rural Students In Chemistry Taught By Inquiry-Based Teaching Method. 

3.  There Is No Significance Difference Between The Academic Achievements Of 11th Class Urban Student 

And Rural Students Taught By Traditional Teaching Method. 

 Methodology:- 

(a) Research Design:  

This Examination Was A Quasi-Experimental Investigation With Non-Proportionate Groups, Which Includes Pre 

And Post-Test Plans With The Control Group. Since The Classes Started Toward The Start Of The New Semester 

By School Organization, It Was Impractical To Assign Out Students Randomly To Both Experimental And Control 

Groups. In Any Case, The Classes Were Randomly Assigned Out As Control And Experimental Group. 

The Experiment Design Pattern, O1 Is Experiment Group While O2 Is Control Group. “X” Represents Treatment 

I.E. Inquiry-Based Teaching Approach (Learning Cycle Model).The Table Represents Experimental Design Pattern 

Clearly- 

 

Group Pre-Test Experiment Test Post-Test 

Experimental Group 01 X 01 

Control Group 02 - 02 

 

(b) Sampling: 

The Researcher Decided To Select The Sample From The Senior Secondary School Of Jhunjhunu District Of 

Rajasthan State. The Study Was Done On Basis Of Experimental Method. The Survey Had Consisted Of Following 

As Given Below: 

 

• Total 120 Students 

• 60 Students From The Rural Area 

• Other 60 Students From The Urban Area. 

• 30 Boy Students Belonged To Rural Area 

• 30 Girl Students Belonged To Rural Area 

• 30 Boy Students Belonged To Urban Area 

• 30 Girl Students Belonged To Urban Area. 

(c) Research Procedure:- 

The Researcher Used The Following Two Groups In The Present Study: 

      A. Taught By Using Inquiry Based Learning Method (5e Learning Cycle) Represents 

Experimental Group. 

      B. Taught By Using Traditional Method Represents Control Group. 
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Both Groups Were Instructed By The Same Sciences Teacher And Before The Implementation Of Treatment The 

Teacher Was Informed About The Purpose Of The Study And 5e Learning Cycle Based Instruction.  

 

In The Experimental Group Students Were Instructed With Inquiry-Based Teaching Method Supported 5e 

Learning Cycle. In 5e Learning Cycle Method, Lesson Plans Were Made In Such A Way That Student’s Interaction 

With Teacher Increases. An Active Role Was Played By Teacher To Maximize Student’s Interest And Involvement 

In Different Concepts And Topics.  Lesson Plans Were Implemented By Considering Stages Of 5e Learning Cycle 

Model Are Described As Follows- 

Engagement Phase: In This Phase Teacher Establish A Good Connection With Students. Some Random Questions 

Are Asked To Ascertain Students’ Knowledge About The Topic On The Basis Of Their Previous Knowledge. In 

The Engagement Phase, Teacher Tried To Increase Student’s Attention, Get Them Interested And Ready To Learn. 

So That Students Had Opportunities To Make Some Connections Between Prior Knowledge And Present Learning 

Experiences. So That Further Lesson Plan Will Base On Students Learning Outcome. Students Had Previous 

Knowledge About The Concepts Like Oxidation, Reduction, Hydrogen And Also Know Some Elements Of S-

Block. This Lasts For About 15 To 20 Minutes. 

Exploration Phase:  In This Phase, The Aim Of Teacher Was To Create Learning Environment For Students So 

That They Could Design And Plan Experiments, Create Graphs, Record Data, Observe Scientific Processes, 

Develop Hypotheses, Finding Results And Organize Their Findings. Teacher Only Provided Related Approaches 

To Understand The Concept, Gave Feedbacks To Them And Assessed Understandings. Some Major Topics Of 

The Chapters Were Introduced To Students. 

Explanation Phase: In This Phase Is Teacher-Centered Phase. Students Need Proper Guidance And Direction. It 

Enables Students To Understand Concepts; They Describe The Topics And Raises Questions. Teacher Clarifies 

The Doubt Of Students. Teacher Basically Used Textbook As Primary Source Of Lecturing And Other Reference 

Book Was Also Used To Clarify Topics In More Detail. This Phase Took More Time Than Other Phases. 

Elaborate Phase: In This Phase, Some Activities Were Given To Students For Understanding Their 

Implementation Ability For The Particular Chapter In Different Ways. It Helps Teacher To Understand That How 

Much Student’s Caught The Topic. How They Utilize The Knowledge In Practical Life.  Two Activities From 

Three Chapters- Oxidation Reduction Reaction, Hydrogen And S-Block Were Done.  

Evaluation Phase: In This Phase, Student Asked Questions From Students Related To Chapter Or Any Other 

Queries From Topics. Teacher Gave Them Worksheet For Evaluating Their Knowledge. The Activities In 

Evaluation Phases Were Also Used By Teacher For Both Formative And Summative Evaluations Of Student 

Learning. 

In The Control Group, A Teacher Use Traditional Lecture Method. The Teacher Directly Asks Question And 

Answers From Students. Students Learn Basic Concepts And Topic From Their Textbook. Three Chapters Were 

Chosen From Chemistry Textbook Of Class 11th Were Taught To Both Groups Are As Follows- 

1. Oxidation Reduction Reaction. 

2. Hydrogen. 

3. S-Block. 

 Other Reference Methods Have Used Rarely. In This Process Students Are Completely Passive, Were Used While 

Teaching The Hidden Strangles Unit. In The Process Of Control Group The Teacher Have Instruction To Students 

Through Lecture And Discussion Method. During This Lecturing Process Teacher Considers That All The Concepts 

Was Understood By All Students. Teacher Wrote Notes On The Chalkboard And Later Passed Out Worksheets For 

Student To Complete. After The Teacher’s Explanations, Some Topics Were Discussed, Prompted By Teacher-
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Directed Questions. Worksheets Were Developed Specifically For Each Lesson Included Mostly Same Textbook 

Exercises. These Required Written Responses. Worksheets Were Later Checked By Teacher And Mistakes Were 

Highlighted In Front Of That Students And Ask Them For Further Improvement In Academics. 

Both Traditional (Control Group) And Inquiry Classes (Experimental Group) Used The Same Textbook And 

Handouts. The Instruction Took 10 Weeks, One Week For The Evaluation Of Result Using The Post-Tests. 

(d) Statistics: 

The Entire Data Is Collected To Study The Effectiveness Of Inquiry Based Learning Method In Chemistry 11th 

Class In Compare To Traditional Method With Respect To Gender, Area In Which School Is Situated. The 

Statistics Used To Analyze Data Are Mean, Standard Deviation And T-Test. Self Made Test Is Used To Design 

Pre-Test And Post- Test.  

Result: 

These Hypothesis Were Tested. 

Hypothesis 1- There Is No Significance Difference Between The Academic Achievements Of 11th Class Students 

In Chemistry Taught By Inquiry-Based Teaching Method And Traditional Teaching Method. 

Mean Differences In Teaching Chemistry Through Inquiry Based Teaching Method And Traditional Teaching 

Method Are Analyzed Through T-Tests Under The Hypothesis. 

                                                              Table: 01 

Teaching 

Method 

 

N Mean S.D. T- Value Hypothesis  

Iblm 

 

 

60 23.6  

2.586 

 

 

10.450 

 

 

Rejected  

Ttm 

 

60 19.1  

2.106 

❖ Significance Level: 0.05 

In The Above Table The Analysis Of Data  Is Signifies That  Mean Score In Teaching Chemistry Through Inquiry 

Based Teaching Method And Traditional Teaching Method Are Analyzed Through T- Tests Under The Hypothesis 

H00 Are 23.6 And 19.1 And S.D. Is 2.586 And 2.106. The Table Value Of‘T’ At 0.05 Level Is 1.98. The Obtained 

Value Of‘T’ Is More Than The Significance Level. So We Can Say That Academic Achievement Of Chemistry 

Students Of 11th Class Students Is More In Inquiry Based Learning Method Than Traditional Method. Hence The 

Null Hypothesis Is Rejected. 

Hypothesis 2- There Is No Significance Difference Between The Academic Achievements Of 11th Class Urban 

Students &Rural Students In Chemistry Taught By Inquiry-Based Teaching Method. 

Mean Difference Between Academic Achievements Of Urban And Rural Students Taught By Inquiry Based 

Teaching Method Are Analyzed Through T Test Under The Hypothesis 2. 
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Table: 02 

Teaching 

Method 

 

               N     Mean         S.D.     T- Value Hypothesis  

 

 

Iblm 

 

 

Urban 

Students 

30 24.366  

2.370 

 

 

2.281 

  

 

Rejected 

                              
Rural 

Students 

30 22.833  

2.816 

 

❖ Significance Level: 0.05 

From The Results Of The Above Table, The Mean And Sd Of Urban Students Taught By Inquiry Based Learning 

Method Is 24.366 And 2.370 And The Mean And Sd Score Of Rural Students Taught By Inquiry Based Learning 

Method Is 22.833 And 2.816. The T-Table Value At 0.05 Is 2.00 Are Analyzed Under Hypothesis H01 (A). The 

Obtained Value Of‘T’ Is More Than Significant Value. So Here We Can Say That Null Hypothesis Is Rejected.  

Hypothesis 3- There Is No Significance Difference Between The Academic Achievements Of 

11th Class Urban Students And Rural Students In Chemistry Taught By Traditional Teaching 

Method. 

 

Mean Difference Between Academic Achievements Of Urban And Rural Students Taught By Traditional Teaching 

Method Are Analyzed Through T Test Under The Hypothesis. 

                                                                 Table: 03 

Teaching 

Method 

 

               N     Mean         S.D.     T- Value Hypothesis  

 

 

Ttm 

 

 

Urban 

Student 

30 19.233 1.851  

 

0.488 

 

 

Accepted  Rural 

Student 

30 18.966  

2.355 

❖ Significance Value: 0.05 

The Above Table Represents The Mean And Sd Of Urban Students Taught By Traditional Teaching Method Is 

19.233and 1.851 And The Mean And Sd Score Of Rural Students Taught By Traditional Teaching Method Is 18.966 

And 2.355. The T-Table Value At 0.05 Is 2.00 Are Analyzed Under Hypothesis H01 (B). The Obtained Value Of T 

-Table Is Less Than Of Significance Value 0.05 So There Is No Significant Mean Difference Between Urban And 

Rural Students. Hence Null Hypothesis Is Accepted. 

Educational Implications – 

  The Existing Education System Is Limited. Book Academic And Students Study Facts And Principles 

Only. Current Education Learning Strategies Are Far From Social And Actual Contexts. 

1. Teacher Must Have To Understand What Is Meant By Inquiry Based Learning Method 

And Also Knowing The Advantages And Disadvantages For Inquiry.  
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2. In Schools, There Is Need To Provide Material And Research Labs For Students And 

Teachers. 

3. Providing A Coordinate Support System That Maximizes The Staff’s Opportunity To Put 

More Efforts In Teaching Through Inquiry. 

4. Teachers Should Think In New Ways, Which Takes The Form Of New Skills, 

Instructional Activities, Behaviors, And So On. 

5. Standards Of Both Rural And Urban Area School Need To Be Increased. 

6. Government Agencies Provide Financial And Other Help To Institutions. 

7. Need To Make Study Student Centered, So Students Take Interest In It. 

 

Conclusion:-  

From The Research ‘The Study Of The Effectiveness Of The Inquiry- Based Learning Method In Chemistry 

Teaching Learning Process’ It May Be Concluded That Students Of 11th Class Who Taught By Inquiry Based 

Learning Method Shows More Effective Results As Compare To Students Who Taught By Traditional Method. The 

Findings Of The Study Suggest To Improve In Academics Inquiry Based Method Must Be Implemented. Inquiry 

Method Is Beneficial For Both Urban And Rural Area Schools. Both Male And Female Students Performed Very 

Well.  
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