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Abstract

This research aimed to design and conduct a training program on laboratory
instrumentation and improvisation based on pre-service science teachers’ knowledge of
principles behind laboratory instruments and their self-assessed improvisation skills.
This study used descriptive-evaluative research design. The research participants were
fourth-year Bachelor of Secondary Education Major in Science (4-C) students enrolled
at West Visayas State University College of Education during the Academic Year 2023-
2024. The data needed in the study were obtained in three phases. The first phase
determined the knowledge of pre-service science teachers of the principles behind
laboratory instruments and their self-assessed improvisation skills. Researcher-made
instruments namely: Principles Behind Laboratory Instruments Knowledge Analysis Test
and Improvisation Skills Self-Assessment Form were used respectively, and were
administered to thirty-five (35) pre-service science teachers. The Principles Behind
Laboratory Instruments Knowledge Analysis Test was pilot-tested to twenty-five (25)
Bachelor of Secondary Education Major in Science students enrolled at Iloilo Science
and Technology University College of Education during the Academic Year 2022-2023

before it was used in the actual study, and yielded a reliability of 0.76 using KR20 as
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the statistical tool. The second phase included the design of the training based on the
result of the assessment in the first phase. The last phase was the implementation and
evaluation of the training, where sixteen (16) pre-service science teachers participated.
Mean and standard deviation were used for the data analysis. The results revealed that
pre-service science teachers have moderate knowledge of principles behind laboratory
instruments, and good improvisation skills according to their self-assessment. KNOLLS,
the training program that was designed and conducted, was evaluated as excellent in
all criteria overall. The findings of the study can enlighten pre-service science teachers
through their awareness of the importance of laboratory improvisation and training
programs related to it. By equipping them with teaching strategies, fostering
collaboration among professionals in the field of education, as well as addressing
specific areas of need, these opportunities will continually improve their knowledge,

skills, and practice.

vii



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City

TABLE OF CONTENTS

Title Page
Approval Sheet
Acknowledgment
Abstract

Table of Contents
List of Figures
List of Tables

List of Appendices

Chapter
1 INTRODUCTION TO THE STUDY

Background of the Study
Theoretical Framework of the Study
Research Paradigm
Statement of the Problem
Significance of the Study
Definition of Terms

Delimitation of the Study

viii

Page

een

viii
Xii
xiil

Xiv

10
12

14



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City

2 REVIEW OF RELATED LITERATURE
K to 12 Science Curriculum in the Philippines
Science Improvised Materials and Improvisation

Teachers’ Knowledge of Laboratory Instruments and their
Attitudes Towards Improvisation

Training Design and its Components
Summary
3  RESEARCH DESIGN AND METHODOLOGY
Research Design
Methodology
Research Participants
Research Instruments
Data Collection
Data Analysis
Ethical Consideration
4 RESULTS AND DISCUSSIONS
Knowledge of Principles Behind Laboratory Instruments
Self-assessed Improvisation Skills
The Training Program

Evaluation of the Training

16
17

19

22

26

34

37

37

38

38

39

42

43

44

45

45

46

49

52



5

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City

SUMMARY, CONCLUSION, IMPLICATIONS AND RECOMMENDATION
Summary
Conclusions
Implications
Recommendations
REFERENCES

APPENDICES

59

62

63

65

67

77



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City

LIST OF FIGURES

Figure
1 Research Paradigm
2 Training’s Morning Session: Seminar

3 Training’s Afternoon Session: Workshop

4 Improvised Microscope of Each Group

Xi

Page

50
50

51



Table

10

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City

LIST OF TABLES

Scale in the Knowledge of Principles Behind Laboratory
Instruments

Scale in the Laboratory Improvisation Skill Self-Assessment
Scale in the Evaluation of the Training
Knowledge of Principles Behind Laboratory Instruments

Pre-Service Science Teachers’ Self-Assessed Improvisation
Skills on Laboratory Instruments

Evaluation of the Content of the Training
Evaluation of the Trainer’s Competency
Evaluation of the Facilities and Materials
Overall Evaluation of the Training

Summary of the Participants’ Evaluation of KNOLLS

Xii

Page

40

42

46

47
52
54
55
56

57



Appendix

A

B

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Tloilo City

LIST OF APPENDICES

Letter to the Instrument Validators

Letter to the College Dean for Pilot Testing

Letter to the College Dean for Conduct the Study

Informed Consent Form

Principles Behind Laboratory Instruments Knowledge Analysis Test
Improvisation Skill Self-Assessment Form

KNOLLS Evaluation Form

Flow of the Training

Activity Worksheet during the Workshop

Xiii

Page
78
81
83
86
89
95
97
101

103



WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Tloilo City

68
References

Aadland, H. et al. (2017). Towards a Typology of Improvisation as a Professional
Teaching Skill: Implications for Pre-Service Teacher Education Programs.
https://doi.org/10.1080/2331186X.2017.1295835

Abas, H. (2020). Readiness of Science Laboratory Facilities of the Public Junior High

School in Lanao Del Sur Philippines.
https://www.researchgate.net/publication/344224539
Abdu-Raheem, B.O. & Oluwagbohunmi, M.F. (2015). Pre-Service Teachers’ Problems of
Improvisation of Instructional Materials in Social Studies in Ekiti State
University. https://files.eric.ed.gov/fulltext/E]11083738

Abdul, 1. et al. (2019). Improvisation in Teaching and Learning Biology in Senior
Secondary Schools: Prospects and Challenges. http://www.isroset.org

Acosta I. & Acosta, A. (2017). Mixed Methods Study on Teachers’ Perceptions of
Readiness of Higher Education Institutions to the Implementation of the K-12
Curriculum. https://files.eric.ed.gov/fulltext/EJ1147809.pdf

Alias, S.A. et al. (2019). The Role of Training Design Factors in Influencing Training
Effectiveness among Public Service Employees.
https://dx.doi.org/10.6007/1JARBSS/v9-i5/6016

Antonio, V. (2018). Science Laboratory Interest and Preferences.

https://www.semanticscholar.org/paper/Science-Laboratory-Interest-and-

Preferences-of-to-Antonio/9707070d143f796bd3 1de9c65b2f537ab75c0a70


https://doi.org/10.1080/2331186X.2017.1295835
https://www.researchgate.net/publication/344224539
https://files.eric.ed.gov/fulltext/EJ
http://www.isroset.org
https://files.eric.ed.gov/fulltext/EJl
https://dx.doi.org/10.6007/IJARBSS/v9-i5/6016
https://www.semanticscholar.org/paper/Science-Laboratory-Interest-and-

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City
69

Artino, A. (2012). Academic Self-Efficacy: From Educational Theory to Instructional
Practice. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3540350

Aure & Jugar (2017). A Cross-sectional Study on the Self-Efficacy of Pre-service Science
and Mathematics Teachers in a Philippine State University.
https://www.researchgate.net/publication/322244072_A_Cross-
sectional_Study_on_the_Self-Efficacy_of_Pre-
service_Science_and_Mathematics_Teachers_in_a_Philippine_State_University

Bandura, A. (2013). Academic self-efficacy. From Educational Theory to Instructional
Practice. https://www.ncbi.nim.nih.gov/pmc/articles

Basariya, R. & Sudhakar, R.B. (2017). Perspectives and The Factors Influencing
Effectiveness of Training and Development On Employees’ Performance.
https.//www.researchgate. net/publication/320189192

Bektas et al., 2011). Pre-service chemistry teachers’ knowledge regarding laboratory
equipment and their functions. https://pdf.sciencedirectassets.com/277811

Bersin, 1. (2008). The Training Measurement Book. San Francisco: Pfeiffer/John Wiley &
Sons

Bhatti, M. & Kaur, S. (2010). The Role of Individual and Training Design Factors on
Training Transfer. https://eric.ed.gov/?id=EJ)922393

Boyuk, U. et al. (2010). Analyzing The Proficiency Views of Science and Technology
Teachers On Laboratory Studies in Terms of Different Variables, Journal of

TUBAV Science, 3(4), 342-349.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3540350
https://www.researchgate.net/publication/322244072_A_Cross-
https://www.ncbi.nlm.nih.gov/pmc/articles
https://www
https://pdf.sciencedirectassets.com/277811
https://eric.ed.gov/?id=EJ922393



https://dictionary.cambridge.org/us/dictionary/english/evaluation
https://dictionary.cambridge.org/us/dictionary/english/principle
https://doi.org/10.1108/ICT-02-2016-
https://www.collinsdictionary.com/dictionary/english/knowledge
https://www.collinsdictionary.com/dictionary/english/laboratoryinstruments
https://www.researchgate.net/publication/271141427

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL

Iloilo City
71

Department of Education (2019). Policy Guidelines on the K to 12 Basic Fducation
Program. https://www.deped.gov.ph/wp-
content/uploads/2019/08/D0O_s2019_021.pdf

de Borja, J.M. (2020). Status of Science Laboratory in a Public Junior High School.
https://www.researchgate.net/publication/339832401

Eilks, I. et al. (2012). Issues of Heterogeneity and Diversity in Science Education and
Science Education Research.
https://www.researchgate.net/publication/268211403_Issues_of Heterogeneity
_and_Diversity_in_Science_Education_and_Science_Education_Research

Ervin, K. S. and Hogan, R. L. (2013). Utilized TDMs as reported by Illinois ASTD
memobers. International Journal of Science Commerce and Humanities, 1(5),
279-290.

Evans, L. (2011). Leadership for Professional Development and Learning. Enhancing Our
Understanding of How Teachers Develop.
http://kornhall.net/resources/Uppsala/Linda-Evans.pdf.

Ghosh, P. et al. (2011). Evaluating Effectiveness of a Training Program with Trainee
Reaction.
https://www.researchgate.net/publication/254187439_Evaluating_effectiveness

_of_a_training_programme_with_trainee_reaction


https://www.deped.gov.ph/wp-content/uploads/2019/08/DO_s2019_021.pdf
https://www.researchgate.net/publication/339832401
https://www.researchgate.net/publication/268211403_Issues_of_Heterogeneity
http://kornhall.net/resources/Uppsala/Linda-Evans.pdf
https://www.researchgate.net/publication/254187439_Evaluating_effectiveness

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City
72

Gokmen, A., et al. (2021). Preservice Biology Teachers’ Knowledge and Usage Level
Regarding Lab Equipment and Materials.
https://www.researchgate.net/publication/353680966_Preservice_biology_teac
hers'_knowledge_and_usage_level_regarding_lab_equipment_and_materials

Gonzales, N. J. (2019) The Spiral Progression Approach in Teaching Science: Its
Volatilities, Uncertainties, Complexities, and Ambiguities (VUCA).
https://doi.org/10.35912/jshe.v3i2.1194

Handa, V. & Trippins, D. (2012). Tensions in The Third Space: Locating Relevancy in
Pre-service Science Teacher Preparation.
https://www.researchgate.net/publication/257570829

Harman et al. (2016). Pre-Service Science Teachers’ Views on Laboratory Applications in
Science Education. The Effect of a Two-Semester Course.
https://files.eric.ed.gov/fulltext/E]1086181.pdf

Harman, G. (2012). Examination of Classroom Teacher Candidates’ Knowledge About
Laboratory Tools Used in Science and Technology Teaching. Journal of
Education and Instructional Studies in the World, Vol. 2, No.1, pp 122-127.

K to 12 Science Curriculum (2016). https://www.deped.gov.ph/wp-
content/uploads/2019/01/Science-CG_with-tagged-sci-equipment_revised. pdf

Kalkbrenner, M. (2021). A Practical Guide to Instrument Development and Score
Validation in the Social Sciences: The MEASURE Approach.
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article= 1455&context= par

e


https://www.researchgate.net/publication/353680966_Preservice_biology_teac
https://doi.org/10.35912/jshe.v3i2.1194
https://www.researchgate.net/publication/257570829
https://files.eric.ed.gov/fulltext/EJ1086181.pdf
https://www.deped.gov.ph/wp-
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1455&context=par

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Tloilo City
73

Kellaghan, T. (2020). International Encyclopedia of Education (Third Edition).
https://www.Sciencedirect.com/topics/medicine-and-dentistry/evaluation-
research

Kizito, N. (2016). Research on Improvised Experiment Materials for Science Lesson in
Rwanda.
https://www.academia.edu/35782705/Research_on_Improvised_Experiment_M
aterials_for_Science_Lesson_in_Rwanda_Master_Thesis_?pop_sutd=false

Manansalan, M. et al. (2020). Exploring Prospective Teachers' Reasons for Choosing
General Science as a Specialization.
https://ejournal.upi.edu/index.php/jslearning/article/view/58

Meeland, K. & Espeland, M. (2017). Teachers’ Conceptions of Improvisation in Teaching:
Inherent Human Quality or a Professional Teaching Skill?
https://doi.org/10.1080/20004508.2017.1293314

Mc.Combes, S. (2019). Descriptive Research Design.
https://www.scribbr.com/methodology/descriptive-research/

Mehale, K. (2021). Maximizing Training Evaluation for Employee Performance
Improvement. 10.4102/sajhrm.v19i0.1473

Mercado et al. (2019). Technology Integration in Teaching Science Using TPACK among
Pre-Service Science Teachers of St. Bridget College, Batangas City, Philippines.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379278

Mizzi, D. (2013). The challenges faced by science teachers when teaching outside their

specific science specialism. https://eric.ed.gov/?id=EJ1053677


https://www.Sciencedirect.com/topics/medicine-and-dentistry/evaluation-research
https://www.academia.edu/35782705/Research_on_Improvised_Experiment_M
https://ejournal.upi.edu/index.php/jslearning/article/view/58
https://doi.org/10.1080/20004508.2017.1293314
https://www.scribbr.com/methodology/descriptive-research/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379278
://eric.ed.gov/?id=EJ1053677

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Iloilo City
74

Montebon, D. (2015). Science Pre-Service Teachers Experience on Teaching Beyond
Subject Expertise. https://eric.ed.gov/?id=EJ1177143

Ndihokubwayo, K. (2016). Research on Improvised Experiment Materials for Science
Lesson in Rwanda. https://www.researchgate.net/profile/Kizito-
Ndihokubwayo/publication/335527608_Research_on_Improvised_Experiment_
Materials_for_Science_Lesson_in_Rwanda_By_Ndihokubwayo_Kizito_at_IDECHi
roshima_UniversityJapan

Ndihokubwayo, K. (2017). Investigating the Status and Barriers of Science Laboratory
Activities in Rwandan Teacher Training Colleges towards Improvisation Practice.
https://eric.ed.gov/?id=ED595365

Nethavhani, M. (2016). Designing a Training Program Literature Review.
https://www.researchgate.net/publication/323839737

Noe, R. A. (2010). Employee Training and Development (5th ed.). NY: Mc Graw Hill.

Norofa, R. (2021). Status of Laboratory Resources and Science Process Skills of Grade
11 Learners in the Division of Eastern Samar, Philippines.
https://journal.evsu.edu.ph/index.php/tjertm/article/view/260/93

O'Donovan, M. (2021). An Overview of Bruner and Piaget—Cognitive Constructivists.
https://pure.au.dk/ws/portalfiles/portal/

Ogbe, A. & Omenka, 1. (2017). Improvisation and Utilization of Resources in the
Teaching and Learning of Science and Mathematics in Secondary Schools.

https://dx.doi.org/10.4314/gjedr.v16i1.4


https://eric.ed.gov/?id=EJ1177143
https://www.researchgate.net/profile/Kizito-
https://eric.ed.gov/?id=ED595365
https://www.researchgate.net/publication/323839737
https://journal.evsu.edu.ph/index.php/tjertm/article/view/260/93
https://pure.au.dk/ws/portalfiles/portal/
https://dx.doi.Org/10.4314/gjedr.vl6il.4

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL

Lioilo City
75

Ogundeji, 2017. Biology Teacher’s Attitudes to Improvisation of Materials for Teaching
Biology in the Senior Secondary Schools Ilorin.
https://www.cenresinjournals.com/wp-content/uploads/2020/01/page-51-66-
0877.pdf

Oluwarotimi, A. & Olufunke, O. (2020). Improvisation as a Means of Improving
Laboratory Facilities for Effective Teaching of Chemistry. http://www.ijsred.com

Olave, P. et al. (2011). Evaluation of The Importance of Professional Competences: The
Case of Spanish Trainers. https://www.researchgate.net/publication/235295869

Rivera, 1. (2017). Articulating the Foundations of Philippine K to 12 Curricufum: Learner-
Centeredness.
https://po.pnuresearchportal.org/ejournal/index.php/asten/article/view/554

Sawyer, R. K. (2011). Structure and Improvisation in Creative Teaching. New York:
Cambridge University Press. http://dx.doi.org/10.1017/CB09780511997105

Sheikh, N. (2013). Learning: Combination of Practical and Theoretical Knowledge.
https://scholarship-positions.com/learning-combination-practical-theoretical-
knowledge/2013/09/04

Sitzmann, T. & Weinhardt, 1., (2017). Approaching Evaluation from A Multilevel
Perspective: A Comprehensive Analysis of the Indicators of Training
Effectiveness.
https://www.sciencedirect.com/science/article/abs/pii/S1053482217300268?via

%3Dihub.


https://www.cenresinjournals.com/wp-content/uploads/2020/01/page-51-66-
http://www.ijsred.com
https://www.researchgate.net/publication/235295869
https://po.pnuresearchportal.org/ejournal/index.php/asten/article/view/554
http://dx.doi.org/10.1017/CB09780511997105
https://scholarship-positions.com/learning-combination-practical-theoretical-knowledge/2013/09/04
https://www.sciencedirect.com/science/article/abs/pii/S10534822173002687via

WEST VISAYAS STATE UNIVERSITY
COLLEGE OF EDUCATION

GRADUATE SCHOOL
Tloilo City
76

Singh, P. et al. (2012). 7owards More Effective Training Programs: A Study of Trainer
Altributes.
https://www.researchgate.net/publication/235316044_Towards_more_effective
_training_programmes_A_study_of_trainer_attributes

Suleiman, M.M. (2013). Exploring Science Teachers' Experiences of Teaching Science
with Limited Laboratory Resources: A Case Study of Community Secondary
School in Lindj, Tanzania.
https://ecommons.aku.edu/theses_dissertations/1853/

Udosen, I. & Ekukinam, Thelma U. (2013). Improvisation of Technological Instructional
Media and Students’ Performance in Primary Science in Nigerian Schools,
https://www.researchgate.net/publication/333079439

Van Raalte, L. & Boulay, R. (2013). Designing and Evaluating a Scientific Training
Program and Virtual Learning Materials.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3919681

Velada, R. et al., (2007). The Effects of Training Design, Individual, and Work
Environment Variables on Transfer of Training.
https://www.researchgate.net/publication/260389878

Walag et al. (2020). Science Teachers’ Self-Efficacy in Teaching Different K to 12
Science Subjects: The Case of Cagayan de Oro City, Philippines.
https://www.researchgate.net/publication/344892479_Science_Teachers' Self-
Efﬁcacy_in_Teaching_Different_K_to_l2_Science_Subjects_The_Case_of_Caga

yan_de_Oro_City_Philippines


https://www.researchgate.net/publication/235316044_Towards_more_effective
https://ecommons.aku.edu/theses_dissertations/1853/
https://www.researchgate.net/publication/333079439
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3919681
https://www.researchgate.net/publication/260389878

