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﻿Learners’ Competence in Statistics: Basis for the Development of Instructional

Material for Statistics in Research 

Abstract
This study introduced the Instructional Material for Statistics in Research (IMSIR) to enhance learners' research statistics skills using the ADDIE model. A total of 156 Grade 12 HUMSS learners identified challenging statistical concepts, such as sampling techniques, hypothesis testing, and the differences between descriptive and inferential statistics. IMSIR comprises several components, including a cover page, rationale, activity cards, and assessment tools. Feedback from 30 HUMSS learners and a teacher-implementer showed high satisfaction, with 'excellent' ratings for overall usefulness and 'very good' for design and readability. Suggestions for improvement involved adopting a minimalist design and reducing text on some cards. Experts also rated IMSIR highly across various aspects. The positive feedback indicates that IMSIR is effective in enhancing learners' statistics skills, particularly for teachers in Practical Research 2 who face challenges teaching statistics.

Keywords. Instructional materials, Statistics and research competencies, 
1. INTRODUCTION
Research plays a vital role in everyday life, shaping actions and decision-making, as emphasised by Bryman (2007) and Skow (2016). It fosters new ideas and enhances the quality of work across different disciplines. Quantitative research, as outlined by Watson (2015) and Ahmad et al. (2019), focuses on gathering and analysing numerical data to describe, explain, predict, or control variables, and relies heavily on statistical techniques (Apuke, 2017). Statistics are crucial for data analysis and effectively presenting research findings, thereby improving the quality of research outputs (Hayslett, 2014). 
The Department of Education (DepED) aims to improve educational quality through innovative methods, but challenges remain due to limited resources and time, requiring teacher intervention (Tugbong, 2023). In senior high school, Quantitative Research encourages critical thinking and problem-solving skills, but students often find data collection and analysis difficult (Watson, 2015 & Ahmad et al., 2019). This situation emphasises the urgent need for enhanced statistical training to achieve credible research results (Suarez & Casinillo, 2020).
The COVID-19 pandemic halted face-to-face learning, leading to a shift towards modular distance learning that revealed challenges in self-study (del Mundo-Sales et al., 2022). To address these issues, Strategic Intervention Materials (SIM) have been created to support learning (Luzano, 2020). The aim of implementing SIM is to enhance educational performance among struggling students, in line with DepEd Memo No. 117’s focus on strategic interventions. Studies show that SIM positively impacts academic performance in subjects such as Science and Mathematics (Aranda et al., 2019).
Considering the proven effectiveness of SIMs in enhancing student outcomes, the researcher intends to apply SIM principles to develop instructional resources for Practical Research 2. This initiative will create Instructional Material in Statistics for Research (IMSIR) to improve learners’ quantitative research skills.
2. LITERATURE REVIEW
2.1 What is Strategic Intervention Material?

In the Philippine education system, Strategic Intervention Materials (SIMs) are vital tools for enhancing students' low academic performance, especially in science. Created to complement standard classroom instruction, SIMs boost engagement and comprehension for struggling learners by targeting concepts they find difficult (Suarez & Casinillo, 2020). These materials foster competency-based skills, promoting independent learning and achievement without relying on the typical assessments found in modules (Dacumos, 2016). SIMS help connect micro and macro concepts in science (Togonon, 2011) and are mandated by the Department of Education (DepEd) for teachers to be trained in their utilisation, particularly highlighted during annual science fairs. A study by Dacumos (2016) underscores SIMS' role in supporting teachers to reteach complex concepts and their active application in increasing student engagement and memory retention. Additionally, the structure of the SIMS includes six key parts—title card, guide card, activity card, assessment card, enrichment card, and reference card—designed to facilitate comprehensive learning. 
2.2 SIM and SIM Development
In their exploration of instructional materials, Salviejo et al. (2014) define these resources, or School Resources Inputs (SRI), as both printed and non-printed items such as textbooks and electronic media that enhance student memory and engagement in learning. Instructional design, mainly through the ADDIE model (Analyse, Design, Develop, Implement, Evaluate), supports engaging learning experiences. This structured approach involves recognising instructional problems, developing learning objectives, creating materials, and assessing the quality of instruction. Supplementary Instructional Materials specifically focus on reteaching skills and concepts not mastered in typical classroom settings. They are distinct from modules, which cover curriculum topics and are used in regular classes (Sinco, 2018).
In Saclao’s (2016) study on the impact of SIM-MOD on eighth-grade students’ achievement in mathematics, a modified ADDIE model was used. The study followed the steps of instructional design, specifically those outlined by the ADDIE model in Figure 1. 
Figure 1
Instructional Design Model of SIM-MOD
[image: image16.jpg]RATIONALE

This Intervention Material in Statistics for Research (IMSIR) is
a researched-based material which aims to aid teachers teaching
Practical Research 2 in identifying the appropriate Statistics to be
used in a quantitative research paper.

This material can either be used in print form or slide deck.
The instructions in answering the activities and assessment would
depend on how it will be used.





The instructional design model phases.
2.3 SIM-MOD Development Procedures

The Supplementary Instructional Materials Module (SIM-MOD) is developed through several stages, beginning with conceptualising learning materials and assessing student abilities via a pretest. The initiative aims to enhance the skills of 217 Year 8 students in performing operations on rational expressions. The structured development stage includes defining the rationale, establishing aims and outcomes, selecting content, exploring teaching strategies, and planning assessments, with a focus on creating engaging materials and techniques. Assessment methods are designed to support learning progress, and before final testing, the materials undergo examination by specialists. A quasi-experimental design evaluates the impact of SIM-MOD on student achievement, emphasising clarity of design and overall relevance to student needs.

2.4 Benefits of Strategic Intervention Material (SIM)

According to Sinco (2018), SIMs, or SRI, are educational tools designed to enhance learners' abilities in subjects like science and mathematics by clarifying lessons and promoting mastery. They provide engaging activities tailored to diverse learners and support educational objectives, benefiting both teachers and students. Research shows a range of positive effects from SIMs. Bacatan et al. (2022) reported improved academic results, gender differences in Economics performance, and similar achievement levels between rural and urban students. Stasz (1989) emphasised that individualised self-instructional modules foster positive attitudes among students and teachers alike, while Rastogi (2003) observed increased knowledge retention in Educational Statistics through self-instructional materials. Further studies indicated that SIMs enhance skills related to the learning outcomes of Year 11 senior high school students (Limbago-Bastida & Bastida, 2022).
Promote effective project-based learning (Queaño, n.d.) and minimise the least mastered skills in Grade 4 Science (Escoreal, 2012). Gultiano (2012) emphasised SIM's role in enhancing academic performance in chemistry and fostering retention and problem-solving skills. The benefits of SIMs extend across various learning styles, as demonstrated by Salviejo et al. (2014), and notable improvements in physics competence were observed when the ADDIE model was utilised by Herrera and Soriano (2016). 
Other research reports include Saclao (2016), who confirmed improved maths performance among eighth-graders through the SIM-MOD, and Villonez (2018), who found that Grade 7 students in earth science achieved higher results than their peers taught through conventional methods. Additional validations include Cubillas (2018) for Elementary English, Arpilleda (2021), and Adonis (2020), both for Grade 9 mathematics students. Noteworthy mentions by Dumigsi and Cabrella (2019) emphasise SIM's essential role in skill mastery. Lastly, Abuda (2019) found that students were receptive, while Mercado and Tandog (2018) observed improvements in maths achievement with conversational SIMs. Collectively, these studies endorse SIM as an effective instructional approach across various disciplines.
2.5 Practical Research 2

Practical Research 2 is a senior high school subject aimed at improving students' critical thinking and problem-solving abilities through quantitative research. Upon completion, students are expected to undertake a quantitative study that involves defining a research problem, conducting an ethical literature review, designing a detailed research plan, collecting and analysing data, and presenting logical conclusions and recommendations. Additionally, the course seeks to cultivate an appreciation for research across various professional fields and emphasises academic integrity and rigour.
Research by Ali & Zayid (2022) investigates the challenges faced by undergraduates in writing research proposals and projects. Key issues identified include a significant lack of knowledge of research methodology, with 40% of participants lacking skills in selecting research tools, conducting data collection, and analysing data. Leonares (2019) further describes difficulties in establishing research backgrounds, formulating topics, teamwork, resource insufficiency, data analysis, and motivation. Additionally, Rogayan Jr. (2021) highlights challenges among Grade 12 STEM learners, particularly in choosing appropriate statistical methods for data analysis.
2.6 What is Statistics?
Statistics is the science of developing methods for collecting, analysing, interpreting, and presenting empirical data, applicable across all scientific fields. It transforms raw data into meaningful insights by analysing both qualitative and quantitative data using tools such as the mean, median, mode, and standard deviation. Statistics is divided into two main branches: descriptive statistics, which describes quantitative data, and inferential statistics, which draws conclusions about populations from sample data based on hypotheses. This discipline is essential for scientific discoveries, data-driven decision-making, and predictions (Witte & Witte, 2017; Frost, et al., 2019).
2.7 Statistics in Research

Statistics are essential in research as they organise and analyse data, helping to draw reliable conclusions. They include descriptive statistics, which summarise raw data, and inferential statistics, which extend findings to larger populations. Using statistical tools effectively is crucial for establishing credibility and testing hypotheses, while also recognising data limitations. Main benefits include increased research credibility, better communication of results, and a clearer understanding of data relationships. Common statistical techniques like t-tests, F-tests, and regression analysis enable meaningful interpretation and improved decision-making (Agarwal, 2021).
2.8 Synthesis

This study examines the challenges of teaching practical and quantitative research in senior high schools, highlighting students' limited backgrounds in research and statistics. It emphasises the role of SIM in enhancing students' skills and academic performance by re-teaching complex concepts. The chapter outlines the ADDIE model for developing SIM, detailing its six components: title card, guide card, activity card, assessment card, enrichment card, and evaluation card. Moreover, it addresses knowledge gaps in research methods and statistical analysis faced by students in Practical Research 2, and demonstrates how a solid foundation in statistics through SIM can improve learners' research skills.
3. THEORETICAL FRAMEWORK
Using diverse instructional materials aligned with constructivist learning theory enhances students' understanding and encourages learner-centred education, as noted by Birisçi & Metin (2010). This approach contrasts with traditional teacher-led methods, emphasising student engagement with their environment. Constructivist theory, grounded in the works of Piaget (1977) and Kelly (1991), views learning as an active process of building knowledge from prior experiences. Key principles include building on prior knowledge, actively constructing understanding, and re-evaluating existing concepts. Teachers in constructivist classrooms facilitate engaging, practical activities but often face challenges in sourcing effective materials and preparing suitable resources for successful outcomes.
In the implementation of SIM by the Department of Education (DepEd) to support underperforming students, following DepEd Memorandum No. 117, which included teacher training for SIM usage, SIMs, as mentioned by Saclao (2016), consist of six components: title card, guide card, activity card, assessment card, enrichment card, and reference card. This study aims to develop an evaluated instructional material, IMSIR, to improve student performance in research, particularly in statistics for quantitative analysis.

4. PARADIGM OF THE STUDY
Figure 2
The relationship between the variables utilised in this study is shown in the following diagram.
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A diagram showing the development and evaluation of the IMSIR.
5. STATEMENT OF THE PROBLEM
This study aimed to develop an Intervention Material in Statistics for Research (IMSIR).

Specifically, this study sought to answer the following questions:

1. What is the level of competency of Grade 12 learners in Statistics for Research?
2. What are the least learned competencies of Grade 12 students in Statistics for Research?
3. What teaching resources can be developed to address the least mastered skills of Grade 12 learners in Statistics for Research?
4. How do learners and experts assess these IMSIRs?
5. What are learners’ experiences with using the IMSIRs?
6. METHODOLOGY

6.1 Research Design

This study adopts a Developmental Research Design, which involves a systematic investigation of designing, developing, and evaluating instructional programmes. Its goal is to improve students' skills by creating intervention materials for Practical Research 2. Furthermore, the Analysis-Design-Development-Implementation-Evaluation (ADDIE) Model is utilised to develop engaging learning experiences in Statistics, thus enhancing students' competence in Practical Research 2.
6.2 Participants

This study focused on design research involving two teachers and 156 Grade 12 HUMSS learners from Pavia National High School (PNHS), specifically those enrolled in the Practical Research 2 subject during the first semester of 2019-2020. Participants were selected through stratified random sampling and organised into four subgroups, with the sample size determined using Slovin’s formula at a 5% margin of error. Due to the COVID-19 pandemic, research implementation was paused, leading to a new selection of 30 purposively chosen learners for the online class, who served as evaluators for the IMSIR. Additionally, one practical research teacher from the school served as the teacher implementer, and evaluations of the developed material included input from eight senior high school research teachers and four curriculum development experts.
Table 1 

The Participants and the Research Tasks

	Participants
	Tasks

	156 grade 12 HUMSS practical research 2 learners (A.Y. 2019-2020)
	Evaluation of the least learned competency in Statistics for Research

	30 grade 12 HUMSS learners
	Try-out of the IMSIR

Evaluation of the IMSIR

	1 Practical Research 2 teacher
	Teacher-Implementer

Evaluation of the revised IMISR

	7 practical research 2 teachers from different schools
	Evaluation of IMSIR



	4 curriculum development experts
	Evaluation of IMSIR


6.3 Instrumentation
6.3.1 Diagnostic Test in Statistics for Research
In this study, a researcher-developed diagnostic test was employed to evaluate grade 12 learners' skills in Statistics for Research. The test aimed to identify the least mastered skills, with competencies discussed during a Learning Action Cell session among teachers. A 70-item multiple-choice test was devised and underwent face and content validation by statistics and research specialists. After validation, a refined 50-item test was pilot-tested and achieved a reliability coefficient of 0.803 using the Kuder-Richardson Formula 21 (KR-21), confirming its reliability.
Chart 1: The statistics on learners’ competence levels for research are classified using the scale below:
	Mean Score
	Interpretation
	Description

	40.01 – 50.00
	Highly Competent
	The learner demonstrates complete and thorough comprehension of the learning standard with minimal errors

	30.01 – 40.00
	Moderately Competent
	The learner demonstrates considerable comprehension of the learning standard with some errors

	20.01 – 30.00
	Competent
	The learner demonstrates incomplete and partial comprehension of the learning standard with several errors

	10.01 – 20.00
	Fairly Competent
	The learner demonstrates little comprehension of the learning standard.

	1.00 – 10.00
	Less Competent
	The learner demonstrates very few comprehensions of the learning standard.


6.3.2 IMSIRs Evaluation Form 

The IMSIRs Evaluation Form, adapted from the SIM evaluation framework, comprises two sets of assessment tools. The first set is designed for teachers and students and employs a five-point rating scale to assess various aspects of SIM, including design, clarity, readability, and utility. It provides instructions for evaluation and space for comments. The second set uses a standardised rubric from the Learning Resource Management Development System, concentrating on criteria such as design, learning objectives, content formatting, assessment tools, and the accuracy of information, as outlined in Division Memorandum No. 139, s.2017, of the Schools Division of Bataan.
Chart 2: The scale used to interpret the weighted mean scores of the assessment of the developed strategic intervention material in statistics for research was as follows:

	Mean Score
	Interpretation
	Description

	4.51 – 5.00
	Excellent
	The developed IMSIR excellently met the standards, and no revisions are needed.

	3.51 – 4.50
	Very Good
	The developed IMSIR very satisfactorily met the standards and very few revisions are needed.

	2.51 – 3.50
	Good
	The developed IMSIR satisfactorily met the standards and few revisions are needed.

	1.51 – 2.50
	Fair
	The developed IMSIR largely met the standards but requires revisions.

	1.00 – 1.50
	Needs Improvement
	The developed SIM did not meet the standards and requires many revisions.


6.3.3 Interview Schedule
The interview schedule comprised open-ended guide questions to explore students' experiences with the SIM. The interview guide was validated for face and content validity by experts.

6.4 Data Gathering Procedure

Before collecting the necessary data, the researcher obtained permission from the school principal, whose students were involved in the research endeavour, to conduct the study. The data-gathering process in this study was based on the ADDIE model (McGriff, 2000).
Figure 3 
Stage of the procedure
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Instructional Design Model of the Study

During the analysis phase, a researcher identified the least learned Statistics competencies among 156 Grade 12 HUMSS students through a diagnostic test. Following this, an IMSIR was developed in accordance with the Department of Education's guidelines, encompassing various instructional components. The IMSIR was created using Microsoft PowerPoint 2019 and validated by experts. Its implementation was tested with 30 HUMSS learners in virtual Google Meet sessions during the COVID-19 pandemic, under the oversight of research panel experts to ensure validity and reliability.

Figure 4 

Strategic Intervention Materials in Practical Research 2


Screenshot of the Members of the Research Committee together with the Teacher-Implementer and the Researcher during the implementation of IMSIR.
Figure 5

The Participants during the Implementation of IMSIR


Screenshot of the Participants during the Implementation of IMSIR.
The IMSIR evaluation employed two main methods: a Google evaluation form completed by learners after each tryout, based on Saclao's 2016 study, and follow-up interviews with five randomly selected participants to gain insights into their experiences. Additionally, eleven experts, along with the teacher-implementer, assessed the IMSIR using an adapted evaluation form from the LRMDS Rubric for Strategic Intervention Material, as referenced in Division Memorandum No. 139 s. 2017. Due to COVID-19 restrictions, the materials were sent to experts for their input, which led to revisions of the IMSIR based on their suggestions and comments.
6.5 Ethical Considerations

The ethical standards outlined by the American Psychological Association (APA) were strictly adhered to during the study. Key ethical principles included gaining approval from the school head, ensuring no harm was caused to participants, respecting their right to self-determination in cases of discomfort, and safeguarding the anonymity and confidentiality of the learners involved.
6.6 Data Analysis

In the study, various analysis methods, including frequency counts, percentages, means, standard deviations, and thematic analysis, were employed to evaluate learners' experiences with the IMSIR. Frequency counts and percentages identified learners' correct responses on a diagnostic test, highlighting competency gaps in statistics. Means assessed Grade 12 learners' abilities, while rankings indicated the least understood competencies. Standard deviation was utilised to examine response variability among students and experts. The thematic analysis adhered to Braun and Clarke's (2013) six stages: familiarisation with data, coding, searching for themes, reviewing themes, defining and naming themes, and writing up, enabling a detailed identification of patterns within open-ended responses.
7. RESULTS AND DISCUSSION
7.1 Level of Competence of Grade 12 HUMSS Learner in Statistics for Research
In a study involving 157 Grade 12 HUMSS learners at PNHS, a researcher-developed diagnostic test yielded a mean score of 18.29, indicating "fairly competent" performance in Statistics for Research. To improve this competence, an IMSIR Strategic Intervention was developed in card form. According to Rodrigo (2015), such materials are designed to support teachers in helping students progress in their studies, thereby enhancing their skills and understanding across subjects. The effectiveness of Strategic Intervention Materials in improving performance has been supported by study from Soberano (2010) .
Table 2
Level of Competence of Grade 12 HUMSS Learners in Statistics for Research

	Category
	Mean
	Description

	Grade 12 HUMSS
	18.29
	Fairly Competent


Note: Interpretation is based on the following scale: 40.01-50.00 (Highly Competent), 30.01-40.00 (Moderately Competent), 20.01-30.00 (Competent), 10.01-20.00 (Fairly Competent), 1.00-10.00 (Less Competent)

7.2 Least Learned Competencies in Statistics for Research

A study involving 157 Grade 12 HUMSS learners at PNHS identified the least understood competencies in Statistics for Research. Results showed that the topics with the lowest correct response rates were: (1) sampling techniques, with only 28.66% (45 learners) answering correctly; (2) hypothesis testing at 32.48% (51 learners); and (3) descriptive versus inferential statistics with 35.67% (56 learners) correct answers. To address these gaps, strategic intervention materials were developed to strengthen concepts and skills learners found challenging. Consequently, tailored intervention materials were created for the three identified lessons (Suarez & Casinillo, 2020).
 Table 3 
Least Learned Competencies in Statistics for Research
	Topic
	Competencies
	Frequency of correct responses
	%
	Rank

	Statistical Variables
	Identify the different type of statistical variables
	66
	42.04%
	8

	Level of Measurement
	Identify the different levels of measurement
	57
	36.31%
	4

	Sampling Techniques
	Differentiate between random and non-random sampling
	45
	28.66%
	1

	
	Identify the appropriate sampling techniques to be used
	
	
	

	Sample Size
	Solving sample size using different sampling techniques
	82
	52.23%
	9

	Descriptive vs Inferential Statistics
	Differentiate descriptive from inferential statistics
	56
	35.67%
	3

	
	Apply the most appropriate type of statistics
	
	
	

	Types of Descriptive Statistics
	Identify the different types of descriptive statistics
	59
	37.58%
	6.5

	Hypothesis Testing
	Define hypothesis
	51
	32.48%
	2

	
	Distinguish the difference between type I and type II error
	
	
	

	
	Analyze the steps in hypothesis testing
	
	
	

	Parametric vs Non-Parametric Statistics
	Compare parametric and non-parametric test
	59
	37.58%
	6.5

	
	Identify the different tests under parametric and non-parametric test
	
	
	

	
	Apply the most appropriate test in a given research design and objectives
	
	
	

	SPSS
	Understanding SPSS
	58
	36.94%
	5

	
	Interpreting SPSS results
	
	
	


7.3 Developed Intervention Material in Statistics for Research (IMSIR)

Figure 2 illustrates that IMSIR topics were selected based on diagnostic test results, highlighting the lessons least understood in Statistics for Research. It is derived from Salviejo et al. (2014), which describes six components of the SIM: title card, guide card, activity card, assessment card, enrichment card, and reference card. The Learning Resource Management Development System (LRMDS) created a rubric to evaluate the SIM across various aspects, including design and assessment tools. Consequently, IMSIR aligns with the LRMDS rubrics, incorporating components such as a cover page, rationale card, title card, guide card, three activity cards, and multiple answer key cards, as shown in Figures 1-8.
Figure 6
IMSIR’s Cover Page

[image: image4.jpg][

INTERVENTION MATERIAL
FOR STATISTICS IN RESEARCH (IMSIR)

e )(e5 Descriptivielvsinferential Statistics
(Applicatiomn)

@azpasadllpy  MRS. JANE GONZALES-ANES




The Sample Cover Page of the IMSIR.
Figure 7

The IMSIR Rationale Card

The Sample Rationale Card of the IMSIR.
Figure 8

The IMSIR’s Title Card
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The Sample Title Card of the IMSIR.
Figure 9

The IMSIR’s Guide Card 
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The Sample Guide Card of the IMSIR.
Figure 10

The IMSIR’s Activity 1 Card 
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Directions: Identify whether the following statements describe Descriptive or
Inferential Statistics. Write your answer in the space provided.

1. The average age of the students in Grade 11 is 16 years old.

2. There is a relationship between smoking cigarette and getting
emphysema.

3. From the past figures, it is predicted that 39% of the registered

voters in a certain municipality will not vote in the upcoming

election.

4. The average monthly salary of a private school teacher in Region
VI is less than P15, 000.00.

5. The senior citizens that live in rural areas have a healthier lifestyle
compared to the ones that live in urban areas.





The Sample Activity 1 Card of the IMSIR.
Figure 11

The IMSIR’s Activity 2 Card 
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The Sample Activity 2 Card of the IMSIR.
Figure 12

The IMSIR’s  Activity 3 Card 
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statistics.

1. What is the average time spent of teenagers in Facebook?

2. Is there a relationship between parents’ educational
attainment and students’ academic performance?

3. What is the level of proficiency of HUMSS students in
Statistics and Probability?

4. What is the average grade of Grade 12 students in Practical
Research 2?

5. Is there a significant difference in the preferred teaching
styles of Senior High School students when grouped according
to strand?
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 The Sample Activity 3 Card of the IMSIR.
Figure 13
The IMSIR’s Assessment Card
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1. In June 2021 survey on the willingness of adults to get
vaccinated, only 36% responded to “surely get vaccinated.”

2. Grades in Mathematics could predict students performance in
Pre Calculus.

3. Research has shown that poor cardiovascular health can damage
blood flow to the brain increasing the risk for dementia.

4. Grade 11 HUMSS learners have satisfactory academic
performance in Statistics.

5. Richest Filipino males aged 20 years old and above has an
average weight of 67.7 kg.
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The Sample Assessment Card of the IMSIR.
Figure 14

The IMSIR’s Enrichment Card
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The Sample Enrichment Card of the IMSIR.
Figure 15

The IMSIR’s Answer Key Card
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The Sample Answer Key Card of the IMSIR.
Figure 16

The IMSIR’s Reference Card of the SIM
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The Sample Reference Card of the SIM

7.4 Evaluation of the IMSIR

7.4.1 Learners’ Evaluation of IMSIR
Evaluators conducted a survey inspired by Saclao's (2016) study to gauge learners' perspectives on using SIM for Statistics in Research. Responses were analysed using weighted means and brief verbal summaries. The study evaluates the IMSIR against criteria such as design, clarity, readability, content relevance, appropriateness of activities, ease of completing tasks, opportunities for active learning, and overall usefulness for learners, with participants reviewing the IMSIR during its implementation.
Participants rated the overall IMSIR as "excellent" with an average score of 4.60. Individual IMSIR components received high ratings: IMSIR #1 (Descriptive vs Inferential) at 4.63, IMSIR #2 (Sampling Techniques) at 4.57, and IMSIR #3 (Hypothesis Testing) at 4.60. The design was positively evaluated with a score of 4.34. Feedback indicated a preference for minimalist designs, noting some slides were overcrowded. Readability was rated “very good” at 4.46, and content met learner standards with an overall rating of 4.64. IMSIR activities scored 4.55 for engagement, and the ease of task completion was rated “very good” at 4.42. The IMSIR's usefulness was also rated “excellent” at 4.60, confirming its effectiveness in supporting learners' research skills.
Table 4

Results of the Learners’ Evaluation on the IMSIR 

	
	IMSIR # 1
	IMSIR # 2
	IMSIR #3
	Average
	Description

	
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	

	Design of the IMSIR
	0.63
	4.53
	1.12
	4.17
	1.03
	4.33
	0.18
	4.34
	Very Good

	Clarity of the directions used
	0.68
	4.57
	0.94
	4.50
	.89
	4.60
	0.05
	4.55
	Excellent

	Readability
	0.63
	4.50
	0.76
	4.37
	.63
	4.50
	0.08
	4.46
	Very Good

	Importance of the content
	0.60
	4.70
	0.77
	4.60
	.89
	4.63
	0.05
	4.64
	Excellent

	Appropriateness of the activities
	0.57
	4.50
	0.90
	4.53
	.67
	4.63
	0.07
	4.55
	Excellent

	Ease of task completion
	0.82
	4.43
	0.80
	4.33
	.90
	4.50
	0.09
	4.42
	Very Good

	Opportunities for active learning
	0.41
	4.80
	0.73
	4.53
	1.04
	4.43
	0.19
	4.59
	Excellent

	Usefulness of IMSIR in meeting learners’ needs
	0.61
	4.63
	0.93
	4.63
	1.14
	4.53
	0.06
	4.60
	Excellent

	Overall
	0.56
	4.63
	0.68
	4.57
	0.72
	4.60
	0.03
	4.60
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5 Experts’ Evaluation of the IMSIR

Experts assessed the use of IMSIR through a survey that employed rubrics to evaluate strategic intervention materials. The researcher analysed responses using weighted means and verbal interpretations for each evaluation criterion. The study concentrated on various aspects, including the cover, learning objectives, content format, activity and assessment cards, enrichment materials, reference accuracy, and the timeliness of information, with results presented in individual tables for each area.
7.5.1 Experts’ Evaluation of the IMSIR Concerning Cover, Title, Design, Paging, Printing, Layout and Binding

Table 5 summarises experts' evaluations of the IMSIR, focusing on aspects such as cover, title design, paging, printing, layout, and binding. The highest mean score of 4.92 was awarded for the presence of authors' and editors' names, page numbers, table of contents, and school details, regarded as "excellent." Conversely, the cover page, design, binding, and layout received a lower rating, with a mean of 4.75, also considered excellent.
The results indicate that the cover, title design, paging, printing, layout, and binding of IMSIR are rated as “excellent” by experts, with a mean score of 4.85, showing that they meet the standards satisfactorily and require no revisions.
Table 5

Experts’ Evaluation of the IMSIR Concerning Cover, Title, Design, Paging, Printing, Layout and Binding
	
	Mean
	Interpretation

	It has name(s) of the author(s) and editors/illustrators, page number, table of contents, school, etc.
	4.92
	Excellent

	The cover page, design, binding and layout of the material are attractive and done creatively.
	4.75
	Excellent

	The material contains the school’s name and address as the heading.
	4.92
	Excellent

	It has an eye-catching/interesting but topic-related title of the IMSIR; easy to handle and relatively light.
	4.83
	Excellent

	Focus Area Mean
	4.85
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.2 Experts’ Evaluation of the IMSIR Regarding Learning Competency, Objectives, and Subtasks
Table 6 shows experts' evaluations of the IMSIR, indicating that the contribution to grade-level objectives received the highest average score of 4.92, classified as "excellent." Conversely, the statement on SMART objectives had the lowest average score of 4.58, but was still regarded as "excellent." Overall, experts rated IMSIR's learning competency, goals, and subtasks as "excellent," with an average score of 4.71, demonstrating compliance with standards and no need for revision.
Table 6

Experts’ Evaluation of the IMSIR Regarding Learning Competency, Objectives, and Subtasks

	
	Mean
	Interpretation

	Objectives and sub-tasks address High Order Thinking Skills (HOTS)
	4.67
	Excellent

	Objectives and sub-tasks are stated in behavioral terms from the least mastered skills
	4.67
	Excellent

	Objectives are SMART
	4.58
	Excellent

	The material contributes to the achievement of specific grade level/competency/objectives of the subject area/grade level
	4.92
	Excellent

	Focus Area Mean
	4.71
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.3 Experts’ Evaluation of the IMSIR with Respect to Guide Card/Information/Content and Format
Table 7 summarises experts' evaluations of the IMSIR regarding the guide card, information, content, and format. The aspects rated as "excellent" include engaging presentation and high-quality printing, both achieving a mean score of 5.00. Conversely, contextualisation and sentence length for learners received a "very good" rating with a mean of 4.25. Overall, the IMSIR attained an excellent mean rating of 4.64, indicating it meets the required standards without the need for revisions.
Table 7

Experts’ Evaluation of the IMSIR Concerning Guide Card/Information/Content and Format

	
	Mean
	Interpretation

	Content is accurate and suitable to the learners’ needs and level of development.
	4.75
	Excellent

	Content is free of ideological, cultural, religious, racial and gender biases and prejudices.
	4.42
	Excellent

	Contextualization and indigenization are also observed and the length of sentences is suited to the learners.
	4.25
	Very Good

	Desirable values are enhanced, infused and developed.
	4.33
	Very Good

	Discussion focuses on skills, clarify and supplement learners’ difficulties.
	4.67
	Excellent

	Font style and sizes are consistent, texts are easy to read, spaces between words and sentences facilitate reading.
	4.75
	Excellent

	For catchier guide card, an animated icon is utilized.
	4.45
	Very Good

	Illustrations are adequate, attractive, culturally relevant, properly labeled and realistic with appropriate colors.
	4.83
	Excellent

	Presentation is engaging, interesting and understandable with logical and smooth flow of ideas.
	5.00
	Excellent

	Printing and paper are of good quality.
	5.00
	Excellent

	Focus Area Mean
	4.64
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 
1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement
7.5.4 Experts’ Evaluation of the IMSIR Concerning the Activity Card
Table 8 shows the IMSIR expert's assessment of the activity card, highlighting that activities are well organised around focus skills and real-life examples, resulting in a mean score of 4.67, which is rated as "excellent." In comparison, the use of authentic assessment methods received the lowest mean score of 4.25, categorised as "very good." Overall, the IMSIR's evaluation of the activity card achieved a commendable mean of 4.52, indicating it meets the standards very well and requires no revisions.
Table 8

Experts’ Evaluation of the IMSIR Concerning the Activity Card

	
	Mean
	Interpretation

	Activities are organized based on the sequence of the focus skills and examples to concretize the concepts, particularly drawn from real-life experiences.
	4.67
	Excellent

	Assessment tool(s) is/are valid and reliable
	4.67
	Excellent

	Authentic assessment is used through rubrics, portfolio, etc.
	4.25
	Very Good

	Focus Area Mean
	4.52
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good),
1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.5 Experts’ Evaluation of the IMSIR regarding Assessment Card and Answer Keys Provided
Table 9 summarises the experts' evaluation of the IMSIR based on the assessment card and answer keys. The highest-rated criterion was providing an answer key for each assessment, with a mean score of 5.00 (interpreted as "excellent"). Conversely, the lowest score was 4.25 for addressing learners' diverse styles, which was noted as "very good." Overall, the IMSIR evaluation of the activity card received a mean rating of 4.69, indicating that an "excellent" standard was achieved with no revisions necessary.
Table 9 
Experts’ Evaluation of the IMSIR Regrading Assessment Card and Answer Keys Provided

	
	Mean
	Interpretation

	Answer key is prepared and provided for each assessment/activity.
	5.00
	Excellent

	Diversity of learners and their learning styles are carefully addressed (visual, auditory and kinesthetic learners).
	4.25
	Very Good

	It provides questions and elicit explanations, not one-word answer.
	4.75
	Excellent

	Multiple options are parallel, arranged alphabetically/numerically, by length, etc.
	4.67
	Excellent

	Questions are correctly developed and require high order thinking skills.
	4.58
	Excellent

	There is/are no computational/typographical error(s) observed.
	4.75
	Excellent

	They monitor learning and use feedback about learners’ progress.
	4.58
	Excellent

	They provide exercises, drills or activities that allow students to assess their understanding of what they’ve learned and correct errors when appropriate with correct answer keys.
	4.92
	Excellent

	Focus Area Mean
	4.69
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 
1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.6 Experts’ Evaluation of the IMSIR Concerning Enrichment Card
Table 10 presents the experts’ assessment of the IMSIR regarding the enrichment card, emphasising that the highest-rated aspect was encouraging learners to apply their knowledge in new contexts, with a mean score of 5.00 (interpreted as "excellent"). The element with the lowest mean of 4.75 still received an "excellent" rating for activating learners’ prior knowledge and developing skills. Overall, IMSIR's evaluation of the enrichment card is rated "excellent" with a mean of 4.88, indicating it meets standards without the need for revisions.
Table 10

Experts’ Evaluation of the IMSIR Concerning Enrichment Card

	
	Mean
	Interpretation

	Activities encourage learners to apply what they have learned from other subjects’ areas or in new contexts.
	5.00
	Excellent

	It is interesting and requiring high order thinking skills.
	4.92
	Excellent

	Learners’ needs and difficulties are carefully addressed.
	4.83
	Excellent

	Learners’ prior knowledge/experiences is/are activated and critical thinking, learning by doing and problem-solving skills are developed.
	4.75
	Excellent

	Focus Area Mean
	4.88
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 
1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.7 Experts’ Evaluation of the IMSIR on the Reference Card

Table 11 illustrates that experts rated the IMSIR on the reference card, with the statement about providing additional resources receiving the highest average score of 4.92, indicating "excellent." Conversely, the statement concerning plagiarism issues received the lowest average of 4.66, which was also rated "excellent." Overall, the IMSIR attained an average score of 4.81, reflecting an "excellent" evaluation by experts, with no revisions necessary.
Table 11

Experts’ Assessment of the IMSIR on the Reference Card

	
	Mean
	Interpretation

	It provides list of resources that will reinforce concepts or skills learned and provide additional content not found in the textbook.
	4.92
	Excellent

	Several reference books/learning materials are cited; APA style is used.
	4.83
	Excellent

	There is no plagiarism issue.
	4.66
	Excellent

	Focus Area Mean
	4.81
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 
1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.8 Experts’ Evaluation of the IMSIR Regarding Accuracy and Up-to-datedness of Information
Table 12 indicates that experts rate IMSIR's accuracy and information currency as 'excellent", with a mean score of 4.57. The highest score of 4.75 was awarded for correct sentence construction and related aspects, while the lowest score of 4.33 was for the absence of typographical errors. Overall, the evaluation confirms that IMSIR meets the standards superbly and requires no revisions.

Table 12

Experts’ Evaluation of the IMSIR Regarding Accuracy and Up-to-datedness of Information

	
	Mean
	Interpretation

	It has correct sentence construction, punctuation marks, capitalization, spelling, etc.
	4.75
	Excellent

	There are no conceptual, factual, grammatical computational errors and obsolete information.
	4.63
	Excellent

	There are no typographical and other minor errors.
	4.33
	Very Good

	Focus Area Mean
	4.57
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 

1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.5.9 Summary of Experts’ Evaluation of the IMSIR 

Table 13 evaluates the IMSIR, achieving an "excellent" overall score of 4.71, which indicates no need for revision. Experts confirmed its excellence across various focus areas such as design, learning objectives, content format, assessment materials, enrichment, reference accuracy, and current information. This demonstrates that the IMSIR is a valuable instructional resource for practical research in statistics, offering learners essential knowledge and skills.

Table 13

Summary: Experts’ Evaluation of the IMSIR 

	Focus Area
	Mean
	Interpretation

	Cover, Title, Design, Paging, Printing, Layout and Binding
	4.85
	Excellent

	Learning Competency, Objectives and Subtasks
	4.71
	Excellent

	Guide Card/Information/Content and Format
	4.64
	Excellent

	Activity Card
	4.53
	Excellent

	Assessment Card and Answer Keys Provided
	4.69
	Excellent

	Enrichment Card
	4.88
	Excellent

	Reference Card
	4.81
	Excellent

	Accuracy and Up-to-datedness of information
	4.57
	Excellent

	Overall Mean
	4.71
	Excellent


Note: Interpretation is based on the following scale: 4.51-5.00 (Excellent), 3.51-4.50 (Very Good), 2.51-3.50 (Good), 

1.51-2.50 (Fair), 1.00-1.50 (Needs Improvement)

7.6 Experiences of Learners in Using the IMSIR

In a study involving six randomly selected Grade 12 learners, interviews revealed positive learning experiences with the Instructional Material for Strategic Intervention Research (IMSIR). Students found IMSIR useful for completing research papers and appreciated its clarity and engaging activities. They reported that the concepts learned could be applied to their studies and future thesis projects. Participants recommended wider use of IMSIR by teachers to enhance lesson discussions, considering it an informative resource beneficial for both students and educators.
8. SUMMARY OF FINDINGS
This study focuses on developing IMSIRs for Grade 12 students. It examines students' competency levels, identifies the least learned skills, explores potential teaching materials, and evaluates the IMSIR's effectiveness. The research involved 156 Grade 12 HUMSS learners from PNHS during the 2019-2020 academic year and 30 additional learners in 2021-2022, along with assessments from 12 experts. Using a modified ADDIE model, the study included phases of analysis, development, expert review, and implementation. Findings showed that learners’ competencies were fairly developed, with notable gaps in sampling techniques, hypothesis testing, and distinguishing between descriptive and inferential statistics. The IMSIR was rated as excellent overall by learners and experts, with suggestions for design improvements, including a minimalist approach and less text. Learners considered the IMSIR helpful, understandable, and effective in supporting their learning experience.
9. CONCLUSION

Generally, learners find Statistics for Research challenging, as indicated by their skill levels. They lack sufficient understanding of different statistical types, appropriate sampling methods for research, and hypothesis testing. The IMSIR includes key components such as a title card, guide card, activity card, assessment card, answer key card, reference card, cover page, and a rationale that explain its content and purpose. The IMSIR has met the standards set by both learners and experts, with no need for revisions, as confirmed by evaluations. It effectively assists learners in understanding statistical concepts relevant to quantitative research. Ultimately, the IMSIR enhances learners' competence in statistics for their research.
10. IMPLICATION
For Theory. Constructivism is a psychological and philosophical approach emphasising how individuals build knowledge through learning experiences, Samuelsson (2007). In this framework, teachers guide students as they actively engage in learning activities, connecting prior knowledge to new concepts. Instructional materials are essential in creating a constructivist classroom (Vasuki et al., 2016). A study revealed that 40% of participants struggled with selecting research tools and data analysis. To remedy this, instructional materials were created to enhance statistical understanding in research, supporting constructivist principles and improving students' conceptual grasp and competence in quantitative research.

For Practice. Despite the Department of Education (DepEd)'s efforts to implement the senior high school curriculum, challenges persist, particularly in practical research. Quint (2006) and Oakes (2002) highlight a notable shortage of instructional materials, with many subjects lacking teaching guides, forcing teachers to source resources independently. There is a clear need for effective instructional materials to enhance student competence, as demonstrated by Salviejo et al. (2014), who found that well-developed resources improve performance and are well received. The preparation of instructional materials should adopt a constructivist approach, encouraging active knowledge construction and learner-centred methodologies in the use of IMSIR.
11. RECOMMENDATION

DepEd officials are tasked with collecting feedback to improve the K-12 curriculum, especially the senior high school research curriculum, to generate more meaningful research results. School administrators are advised to start projects centred on developing instructional materials and training teachers, which are essential for student learning and success. Furthermore, curriculum planners will gather feedback to refine the K-12 curriculum, addressing the needs of both teachers and students to enhance research outputs. Research teachers will use instructional materials that have been carefully developed, trialled, and assessed to strengthen learners' skills in statistics for quantitative research.
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