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Abstract

This quasi-experimental study was conducted to improve the metacognitive and 

problem solving skills of Grade 12 STEM learners in General Physics 1 by means of 

Language Teaching Strategy such as Building of Taxonomies, Composing of Keywords 

and Metacognition for Responses, Stating of Knowledge and for Stating Knowing How 

during the 1st semester of the School Year 2020-2021. This study utilized 60 Grade 12 

STEM learners of Capiz National High School who opted for online learning modality, 30 

learners where assigned to the Language Teaching Strategy (experimental group) and 

the other 30 to the Non-Language Teaching Strategy (control group). The learners 

were matched paired according to their first quarter grade in General Physics 1, sex, 

and pretest scores. To gather the data needed, a researcher-made instrument 

consisted of 10-item problem solving on different topics in General Physics 1 which 

include universal law of gravitation, gravitational potential energy, periodic and simple 

harmonic motion, mechanical waves, density, pressure, Pascal's principle, Bernoulli's 

principle and temperature and the adapted and revised metacognitive questionnaire 

were used to determine the metacognitive and problem-solving skills of the participants 

before and after the intervention. The results revealed that the levels of metacognitive
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and problem solving skills of STEM learners are poor and novice prior to the 

implementation. The learners don't have a favorable knowledge in terms of the subject 

which is a good foundation for better problem solving. After exposure to Language 

Teaching Strategy and Non-Language Teaching Strategy, learners' problem solving and 

metacognitive skills level became skillful and very satisfactory in both groups. Learners 

really need to acquire different kinds of skills and strategies to help them solve the 

problems successfully. Learners must be equipped too with relevant knowledge skills 

and strategies to perform well. The learners under Language Teaching Strategy 

obtained higher posttest scores in both metacognitive and problem solving skills 

compared with the learners under Non-Language Teaching Strategy. Teaching strategy 

is associated with the students' problem solving and metacognitive performance. Mean 

gain scores of the learners' metacognitive and problem-solving skills using Language 

Teaching Strategy is significantly higher compared with those using Non-Language 

Teaching Strategy. Cohen's D results of 0.55 and 0.82, respectively revealed that the 

strategy had a medium and large effects to the learners. There is a correlation between 

metacognitive awareness and learners' performance in Physics. The higher the 

metacognitive skills, the higher the problem solving skills of the learners. This implies 

that language teaching strategy is deemed to be effective. Moreover, learners are 

always present and active in the Google classroom schedule though they are not 

comfortable in an online learning modality. They find activity sheets using Language 

Teaching Strategy helpful. They find building of taxonomy helpful in understanding the
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topic. In general, learners found the modules and activities helpful in dealing the 

problem solving in General Physics 1.

viii



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

TABLE OF CONTENTS

Page

Title Page i

Approval Sheet ii

Acknowledgment iii

Abstract v

Table of Contents ix

List of Figures xii

List of Tables xiii

List of Appendices xiv

Chapter

1 INTRODUCTION TO THE STUDY 1

Background of the Study 2

Theoretical Framework of the Study 6

Statement of the Problem 8

The Hypotheses 9

Significance of the Study 10

Definition of Terms 12

Delimitation of the Study 14

ix



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

2 REVIEW OF RELATED LITRATURE 16

Problem Solving Skills in Physics 16

Researches Conducted 19

Metacognitive Skills in Problem Solving 20

Researcher Conducted 21

Language Teaching Strategy 24

Summary 31

3 RESEARCH DESIGN AND METHODOLOGY 35

Research Design 35

Methodology 36

Participants of the Study 36

Data Collection Instruments 38

Data Collection Procedure 43

Data Analysis Procedure 46

4 RESULTS AND DISCUSSION 51

Descriptive Data Analysis 52

Inferential Statistics 58

Learners' Experiences 69

Teacher's Experiences 76

5 SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 79

Summary of the Problems, and Findings 79

x



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

Conclusions 83

Implications 85

Recommendations 88

REFERENCES 90

APPENDICES 101

xi



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

LIST OF FIGURES

Figure Page

1 Research Paradigm

xii



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

LIST OF TABLES

Table Page

1 Participants of the Study 38

2 Level of Metacognitive and Problem Solving Skills of Grade 12 
STEM Learners Before Exposure to Language Teaching Strategy 
and Non-Language Teaching Strategy 53

3 Level of Metacognitive and Problem Solving Skills of Grade 12 
STEM Learners After Exposure to Language Teaching Strategy 
and Non-Language Teaching Strategy 55

4 Difference in the Pretest and Posttest Results of Metacognitive
Skills and Problem Solving Skills of Grade 12 STEM Learners
Exposed to Language Teaching Strategy 58

5 Difference in the Pretest and Posttest Results of Metacognitive
Skills and Problem Solving Skills of Grade 12 STEM Learners
Exposed to Non-Language Teaching Strategy 61

6 Difference in the Posttest Results of Metacognitive Skills and Problem 
Solving Skill of Grade 12 STEM Learners Exposed to Language 
Teaching Strategy and Non-Language Teaching Strategy 63

7 Mean Gain Scores (MGS) of the Learners' Metacognitive Skills 
and Problem Solving Skills in the Language Teaching Strategy 
and Non-Language Teaching Strategy 66

8 Relationship Between Metacognitive Skills and Problem Solving
Skills (PSS) of the Learners in the Experimental Group 68

xiii



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

LIST OF APPENDICES

Appendix Page

A Letters 102

A1 Letter to The Superintendent of the Division of Capiz 103

A2 Letter to The University President of Capiz State University 105

A3 Letter to The Administrator and Dean of College of Engineering 
of Capiz State State University 107

A4 Letter to the Instrument's Validator 109

A5 Letter to the Respondents 111

B Content Validation Tool Metacognitive and Problem Solving Test 113

C Research Instruments 116

Cl Researcher-Made Problem Solving Test 117

C2 Adapted and Revised Problem Solving Scoring Rubric 119

C3 Adapted and Revised Metacognitive Questionnaire 121

D Budget Outlay for Intervention using Most Essential Learning 
Competencies 123

E Sample Learning Activity Sheets 126

F Sample Outputs/ Activities Using Language Teaching Strategy 136

G Sample Posttests 144

H Reliability of Instrument 147

I Statistical Treatment of Data 152

J Google Meet Recording and Class Observation Pictures 159

xiv



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

91

References

Agbisit, M.J., (2020). Teaching Science in The New Normal: Understanding The

Experiences of Junior High School Science Teachers. Jurnal Pendidikan Mipa.

21(2), 146-162. https://dx.doi.org/10.23960.

Albano, E. (2020). Senior High Students Score Lowest in National Assessment History.

https://www.manilatimes.net/2020/ll/26/campus-press/senior-high-students-

score-lowest-in-national-assessment-history/801503/

Boero, P., Douek, N., & Ferrari, J. L. (2008). Developing Mastery of Natural Language:

Approaches to Some Theoretical Aspects of Mathematics. Handbook of

International Research in Mathematics Education, (2), 262-297.

Bogdanovic, I., Obadovic, D. & Segedinac, M., (2015). A Students' Metacognitive

Awareness and Physics Learning Efficiency and Correlation between them.

European J of Physics Education, 6(2).

Boundless Psychology (20115), www.boundless.com

Brooke, E., (2006). The Critical Role of Oral Language in Reading Instruction and

Assessment.https://www.lexialearning.com/resources/white-papers/oral-

language

Bruner, J. S. (1966). Toward a Theory of Instruction. Cambridge, MA: Harvard University

Press.

https://dx.doi.org/10.23960
https://www.manilatimes.net/2020/ll/26/campus-press/senior-high-students-
http://www.boundless.com
file:///www.lexialearning.com/resources/white-papers/oral-


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

92

GRADUATE SCHOOL
Iloilo City

Bulba, D. (2021). What is Inquiry-Based Science?. https://ssec.si.edu/stemvisions-

blog/what-inquiry-based-science

Cabansag, M.G S (2014) Impact Statements on the K-12 Science Program in the

Enhanced Basic Education Curriculum in the Provincial Schools. International

Refereed Research Journal, 5(2). www.reseacrhworld.com

Calderon, T.F. (2014). A Critique of K-12 Philippine Education System. International

Journal of Education and Research, 2(10).

Casaig, M.E.S (2018). Metacognitive Strategies and Problem Solving Skills of College

A/egebra Students. (Unpublished Dissertation) West Visayas States University.

Casinillo, J. (2020). Effect of Physics Education Technology (PhET) Simulations: Evidence

from STEM Students' Performance. Journal of Educational Research and

Evaluation,4 (3),221-226. https://ejournal.undiksha.ac.id/index.php/JERE

Cruz, M. (2019). Worst PH ranking in math, science, reading prompts DepEd review.

https://newsinfo.inquirer.net/1198208/worst-ph-ranking-in-math-science-

reading-prompts-deped-review

Courdivilla, J (na). Language strategies for understanding and communication in the

STEM disciplines - Workshop Orientation PDFwww.slideshare.net

DepEd, (2013). K-12 Curriculum Guide - Science.

Divinigracia, L. (2017). Metacognition in Successful Mathematical Problem Solving.

(Unpublished Dissertation) West Visayas States University.

https://ssec.si.edu/stemvisions-
http://www.reseacrhworld.com
https://ejournal.undiksha.ac.id/index.php/JERE
https://newsinfo.inquirer.net/1198208/worst-ph-ranking-in-math-science-
file:///7www.slideshare.net


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

93

Ebora, A. (2016). Academic Performance in Physics of Fourth Year High School Students 

in one Public High School in Batangas City, Philippines. Asia Pacific Journal of 

Education, Arts and Sciences, 3(3), 36-40.www.apjeas.apjmr.com

Flavell, J. H. (1976). Meta-cognition and Cognitive Monitoring: A New Area of Cognitive- 

Development Inquiry. American Psychologist, 34, 906-911.

https://doi.org/10.1037/0003-066X.34.10.906

Fraenkel, J.R., Wallen, N.E., & Hyun, H.H. (2012). How to design and evaluate research 

in education. (8th ed). McGraw-Hill. The McGraw-Hill Companies, Inc., NY, USA

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & 

Wenderoth, M. P. (2014). Active learning increases student performance in 

science, engineering, and mathematics. Proceedings of the National Academy 

of Sciences, 111(23), 8410-8415.

Gö k, T. (2015). An Investigation of Students' Performance after Peer Instruction with 

Stepwise Problem-Solving Strategies. International Journal of Science and 

Mathematics Education, 13(3), 562-582. https://doi.org/10.1007/sl0763-014- 

9546-9/

Grenfell, MJ., & Harris, V., (2017). Language Learner Strategies: Contexts, Issuesand 

Applications in Second Language Learning and Teaching. Bloomsbury 

Academic, Australia.

Guido, J.M., Attitude and Motivation towards Learning Physics. International Journal of

Engineering Research & Technology (IJERT), 2(11).

40.www.apjeas.apjmr.com
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.1007/sl0763-014-9546-9/


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

94

Halim, A., Yusrizal, Y., Susanna, S., &Tarmizi, T. (2016). An Analysis of Students' Skill in

Applying the Problem-Solving Strategy to the Physics Problem Settlement in

Facing AEC as Global Competition. Journal Pendidikan IPA Indonesia, 5(1), 1-5.

Hasan, Z. (2018). Metacognitive Skillfulness of Students in Problem Solving.

International Journal of Information System and Engineering, 6(2),

http://doi.org/ 10.24924/ijise/2018.11/v6.iss2/01.09

Idris, F. & Hassan, Z. (2011). Trie Pole of Education in Shaping Youth's National

Identity. www.core.ac.uk

Ince, E. (2018). An Overview of Problem Solving Studies in Physics Education. Journal of

Education and Learning, 7(4). https://doi.org/10.5539/jel.v7n4pl91

Izzati, L.R. & Mahmudi, A. (2018). The Influence of Metacognition in Mathematical

Problem Solving. I0P Conf. Series: Journal of Physics: Conf.Series 1097.

http://doi.org/10.1088/1742-6596/1097/1/012107

Jacobse, A. E., & Harskamp, E. G. (2012). Towards an Efficient Measurement of

Metacognition in Mathematical Problem-Solving. Metacognition and Learning,

7, 133-149.

Jaleel, S., & Premachandran. P., (2016), A Study on the Metacognitive Awareness of

Secondary Students. Universal Journal of Educational Research, 4(1), 165-172,

http://doi.org/10.13189/ujer.2016.040121

Jauhangeer, S. et al (2018). Metacognitive Skillfulness of Students in Problem Solving.

International Journal of Information System and Engineering, Vol.6 (No.2)

http://doi.org/
http://www.core.ac.uk
https://doi.org/10.5539/jel.v7n4pl91
http://doi.Org/10.1088/1742-6596/1097/l/012107
http://doi.org/10.13189/ujer.2016.040121


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

95

GRADUATE SCHOOL
Iloilo City

Jonassen, D. H. (2010). Research Issues in Problem Solving. The 11th International

Conference on Education Research. University of Missouri, USA: New

Educational Paradigm for Learning and Instruction.

Jourdian, L & Sharma, S. (2016). Language Challenges in Mathematics

Education: A literature review. Waikato Journal of Education, 21(2).

K to 12 Senior High School Core Curriculum - Physical Science December 2013.

Knox, H. (2017). Using Writing Strategies in Math to Increase Metacognitive Skills for

the Gifted Learner. Gifted Child Today, 40(1), 43-47.

https://doi.org/10.1177/1076217516675904

Kruetzer, J. (2011). Encyclopedia of Clinical Neuropsychology

Ku, K.Y.L., & Ho, I.T., (2010). Metacognitive Strategies That Enhance Critical Thinking.

Metacognition Learning, 5, 251-267. doi: 10.1007/S11409-010-9060-6

Lado, R., (1964). Language Teaching - A Scientific Approach. McGraw-Hill, Inc. USA

MacMillan Dictionary, (2020). www.macmillandictionary.com/us

Malayan Colleges Mindanao, (n.d.), Science, Technology Engineering and Mathematics

(STEM). https://mcm.edu.ph/

Magno, C., Factors Involved in the Use of Language Learning Strategies and Oral

Proficiency Among Taiwanese Students in Taiwan and in the Philippines. The

Asia-Pacific Education Researcher, 20(3),489-502.

https://www. researchgate, net/publication/277405267

https://doi.org/10.1177/1076217516675904
http://www.macmillandictionary.com/us
https://mcm.edu.ph/
https://www


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

96

Magsambol, B. (2020). PH lowest among 58 countries in math, science - global

assessment, https://www.rappler.com/nation/filipino-students-lagging-behind-

math-science-timms-international-results-2019

Marlina A., Corrienna, T., Nor,H., Ibrahim, J. & Abdul, H. (2014). The Importance of

Monitoring Skills in Physics Problem Solving. European Journal of Education

Studies, 1(3). http://doi.org/ 10.5281/zenodo.51089

Matlin, M. W. (2009). Cognition. New York: John Wiley&Sons.

Mayer, R., (2008). Cognitive, Metacognitive, and motivational aspects of problem

solving. Instructional Science 26: 49-63, 1998.

Mazarodze, R. (2012). The Use of Cognitive and Metacognitive Strategy in Problem-

Solving in GSE Physics in a London Comprehensive School. www.

academia.edu/21796205

Meriam-Webster (2019). https://www.merriam-webster.com/

Mitsutomi, M. (2012). Some Fundamental Principles of Language Teaching and Learning.

psu.edu

Murtiyasa, B., (2016). Students' Thinking in Solving Geometric Problems Based on PISA

Level. IOP Conf. Series: Journal of Physics, 1320. doi:10.1088/1742-

6596/1320/1/012068

Nava, F.J., High School Students’ Difficulties in Physics. UP-D Education Research and

Evaluation. www.researchgate.net

https://www.rappler.com/nation/filipino-students-lagging-behind-
http://doi.org/
academia.edu/21796205
https://www.merriam-webster.com/
psu.edu
http://www.researchgate.net


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

97

GRADUATE SCHOOL
Iloilo City

National Research Council (2011). Assessing 21st century skills: Summary of a

workshop. Washington, DC: The National Academies Press.

https://doi.org/10.17226/13215.

National Council of Teachers of Mathematics. (2000). Principles and Standards for

School Mathematics. Reston, VA: Author.

Nuurjannah, P.E.N., & Amaliyah, W., (2018). Analysis of Mathematical Literacy Ability of

Junior High School Students. Journal of Math Educator Nusantara, 4(1).

https://doi.org/10.29407/jmen.v4i01.12016

Ozsoy, G., & Ataman, A., (2009). The Effect of Metacognition Strategy Training on

Mathematical Problem Solving Achievement. International Electronic Journal of

Elementary Education, 1(2) 68-83

Polya, G. (1973). How to solve it (2nd  ed.). Princeton NJ: Princeton University Press.

Rahman, F., Jumani, N. B., Chaudry, M. A., Chisti, S. H., & Abbasi, F. (2010). Impact of

Metacognitive Awareness on Performance of Students in Chemistry.

Contemporary Issues in Education Research, 3(10), 39-55.

Reddy, M. V. B., & Panacharoensawad, B. (2017). Students Problem-Solving Difficulties

and Implications in Physics: An Empirical Study on Influencing Factors. Journal

of Education and Practice, 8(14), 59-62.

Reysio, M., (2019). Worst Ph Ranking in Math, Science, Reading Prompts Deped Review.

https://newsinfo.inquirer.net/1198208/worst-ph-ranking-in-math-science-

reading-prompts-deped-review

https://doi.org/10.17226/13215
https://doi.org/10.29407/jmen.v4i01.12016


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION
GRADUATE SCHOOL

Iloilo City

98

Rothstein, E (2000). Writing as Learning. Skylight Publications, 2000.

Rothstein, A & Rothstein E. Writing for Mathematics. Corwin Publication. New York City, 

USA. 2006

Saribas, D., & Bayram, H. (2009). Is it possible to improve science process skills and 

attitudes towards chemistry through the development of metacognitive skills 

embedded within a motivated chemistry lab?: A Self-regulated Learning 

Approach. Procedia - Social and Behavioral Sciences, 1(1), 61-72.

https://doi:10.1016/j.sbspro.2009.01.014

Schleppegrell, M. J. (2011). Language in mathematics teaching and learning. Language 

and mathematics education: Multiple Perspectives and Directions for Research, 

73-112.

Smith, M. J. (2013,). An exploration of metacognition and its effect on mathematical 

performance in the differential equation. Journal of the Scholarship of Teaching 

and Learning, 13, 100-111.

Suraji, S., Maimunah, M., & Sehatta, S., (2018). Analysis of Mathematical Concept 

Understanding Ability and Mathematical Problem Solving Ability of Junior High 

School Students on the Material of Two Variable Linear Equation System 

(SPLDV). Journal of Mathematics Education, 4(1).

http://dx.doi.org/10.24014/sjme.v4il.5057

Sweeney, C. M. (2010). The Metacognitive Functioning of Middle School Students with 

and Without. Open Access Dissertation. University of Miami, Miami, USA.

https://doi:10.1016/j.sbspro.2009.01.014
http://dx.doi.org/10.24014/sjme.v4il.5057


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

99

GRADUATE SCHOOL
Iloilo City

Taibu, R., (2019). Physics Language Anxiety among Students in Introductory Physics 

Course. EURASIA Journal of Mathematics, Science and Technology Education, 

16(4). https://doi.org/10.29333/ejmste/111993

Tanner, K. D. (2012). Promoting Student Metacognition. CBE—Life Sciences Education, 

11(2), 113-120. https://doi:10.1187/cbe.12-03-0033

Tachie, S.A. (2017). Meta-cognitive Skills and Strategies Application: How this Helps 

Learners in Mathematics Problem-Solving. EURASIA Journal of Mathematics, 

Science and Technology Education, 15(5), 

https://doi.org/10.29333/ejmste/105364

Trisnani, M., & Winarso W.,(2019). Identification of Students Metacognition Levels in 

Problem-Solving and Mathematical Literacy. Cahaya Pendidikan, 5(2), 13-29.

United Nations International Children's Emergency Fund (UNICEF). Education. 

unisef.org/education

Urquhart, V. (2009). Using Writing in Mathematics to Deepen Student Learning. 

www.info@mcrel.com

Valdriz, J., (2018). Language Strategies in Teaching Mathematics.

https://www.slideshare.net/joeyvaldriz/language-strategies-in-teaching- 

mathematics

Velasquez, Q.F., & Bueno, D., (2019). Metacognitive Skills in Problem-Solving among 

Senior High School STEM Strand Students. Institutional Multidisciplinary 

Research and Development Journal, 2. https://orcid.org/0000-0002-7400- 

2645/

https://doi.org/10.29333/ejmste/111993
https://doi.-10.1187/cbe.12-03-0033
https://doi.org/10.29333/ejmste/105364
unisef.org/education
mailto:ww.info@mcrel.com
https://www.slideshare.net/joeyvaldriz/language-strategies-in-teaching-mathematics
https://orcid.org/0000-0002-7400-2645/


WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

100

GRADUATE SCHOOL
Iloilo Citv

Wanya, C. (2013). Performance and Determinants of Problem Solving among College

Physics Students. International Journal of Advanced Research in Management 

and Social Sciences. https://eric. ed.gov/

White, H., &Sarbawal, S., (2014). Quasi-Experimental Design and Methods.

Wilcox, B. (2015), Integrating Writing and Mathematics. International Reading

Association, 64(7)z 521-529 https:// doi:10.1598/RT.64.7.6

Oyoo, S., (2015). Why language is so important in science teaching?.

https://www.weforum.org/agenda/2015/06/why-language-is-so-important-in- 

science-teaching

Yadav, L. (2018), The Impact of Teaching Approaches on Effective Physics Learning.

Rwandan Journal of Education. 4(2). https://eric.ed.gov/

https://eric
https://www.weforum.org/agenda/2015/06/why-language-is-so-important-in-science-teaching
https://eric.ed.gov/

