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Abstract—Students and educators frequently encounter 

difficulties in applying statistical concepts due to limited 

exposure to statistical software and a scarcity of interactive 

learning materials. These challenges, alongside persistent low 

mathematics proficiency and frequent class disruptions in the 

Philippines, highlight a critical need for flexible and effective 

learning solutions. This paper details a design and development 

research focused on creating and evaluating an e-learning 

course packet in educational statistics. The primary aim was to 

enhance statistical proficiency and practical application skills 

among graduate students through the integration of Statistical 

Package for the Social Sciences (SPSS) and Jamovi. Grounded 

in e-learning and constructivist principles, the study employed 

Educational Design Research (EDR) methodology, involving a 

comprehensive needs assessment, validation by 10 experts, and 

pilot testing with 48 graduate students. The findings revealed 

that experts rated the course design as “Excellent” for its clarity, 

relevance, and technology integration. Furthermore, high 

student engagement was observed, with 97% module 

completion and substantial utilization of both SPSS (90%) and 

Jamovi (85%) for practical exercises. Pre- and posttest results 

demonstrated a statistically significant improvement in student 

proficiency (means: 55.2 to 82.5; t = 10.23, p = 0.001), indicating 

a very large effect size. Students also reported high overall 

satisfaction with the course packet (4.66 “Excellent”). This 

e-learning solution effectively bridged the theory-practice gap, 

equipping graduate students with essential analytical 

competencies and contributing to an enhanced statistical 

education for a data-driven world. 
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I. INTRODUCTION  

In the field of quantitative research, statistical analysis is 

important, especially in interpreting data, testing hypotheses, 

and drawing meaningful conclusions, reinforcing the 

assertion that statistics serves as the backbone of quantitative 

research [1]. With the increasing emphasis on data-driven 

decision-making, proficiency in statistical analysis has 

become essential for students and educators alike. Statistical 

literacy is an increasingly essential skill across various 

disciplines, including education, social sciences, healthcare, 

and business. As industries evolve to become more 

data-driven, educational institutions must equip students with 

the skills and competencies necessary to analyze and 

interpret data effectively. Given this, statistical software 

serves as a fundamental component of educational training, 

enabling learners to apply theoretical knowledge to practical 

scenarios  [2].  

For many years, software like Statistical Package for the 

Social Sciences (SPSS) has been popular for its wide range of 

features and ease of use [3]. More recently, open-source tools 

such as Jamovi, RStudio, Python, and JASP have made 

statistical analysis more affordable and accessible [4]. These 

new options can help improve how statistics is taught, 

making it easier for students with different needs and for 

schools with limited budgets. Using statistical software in 

classes has been shown to help students analyze data more 

effectively. Delport [5] notes that adding these tools to 

coursework helps students better understand complex ideas 

and feel more confident working with real data. 

Recent studies show that the type of statistical software 

students use can shape their learning experiences. SPSS is 

still common because of its strong analytical tools, but 

Jamovi is becoming more popular because of its simple 

design and free access, which makes it a good choice for 

beginners [6]. Students who use open-source programs like 

Jamovi often build better computational thinking skills, since 

the software encourages them to try out different data 

analysis methods in a user-friendly setting [7]. Jamovi is easy 

to use and helps students understand statistical tests and data 

visualization through its clear graphical interface, which can 

make concepts easier to grasp and helps students look beyond 

just p-values [8, 9]. It also covers a wide range of analyses, 

such as t-tests, Analysis of Variance (ANOVA), correlation, 

regression, factor analysis, and SEM, so it works well in 

many fields [10, 11]. Because Jamovi is open-source, it 

removes the cost barriers of paid software, making it more 

accessible for students and educators [8]. 

As interest in open-source platforms grows, it is important 

to compare software tools based on usability, functionality, 

and how well they support teaching. Programs like SPSS 

require a paid license, while open-source options such as 

Jamovi are often easier to use and more flexible [7]. Because 

of these changes, teaching methods should keep up with the 

latest tools to help students learn effectively [12]. Using both 

SPSS and Jamovi in the classroom can give students a 

well-rounded skillset. They benefit from SPSS’s strong 

analytical features and Jamovi’s easy-to-use design [5]. This 

combination helps students build both technical skills and 

adaptability, which are important in today’s research and 

professional environments. 
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Developing an e-learning course packet that uses both 

SPSS and Jamovi is especially important in the Philippines, 

where traditional classes are often disrupted. The country 

faces about 20 typhoons each year, which frequently lead to 

class suspensions [13]. Extreme heat also affects school 

attendance and engagement [14]. In addition, community 

activities like town fiestas and school events often interrupt 

regular academic schedules [15]. Statistics, as a branch of 

mathematics [16], presents additional challenges since 

difficulties in the former often translate into struggles with 

the latter. Graduate students are not exempt from these 

circumstances, as they too face challenges in acquiring and 

mastering essential mathematical skills. 

Recent national reports underscore the urgency of 

addressing educational challenges. The EDCOM II Year 

Two Report, Fixing the Foundations: A Matter of National 

Survival, identifies significant gaps in numeracy, indicating 

that many students lack foundational mathematics skills [17]. 

The report calls for reforms in mathematics instruction, 

emphasizing the MATATAG Curriculum—Philippines’ 

updated K to 12 basic education curriculum that 

“decongests” content to focus on essential competencies and 

make learning more relevant and effective. “Matatag,” a 

Filipino word meaning “strong” or “resilient,” also serves as 

an acronym: MA—Make the curriculum relevant to produce 

job-ready, active, and responsible citizens; TA—Take steps 

to accelerate the delivery of basic education facilities and 

services; TA—Take good care of learners by promoting 

well-being, inclusive education, and a positive learning 

environment; and G—Give support to teachers so they can 

teach better. However, persistent issues, including delayed 

textbook deliveries, continue to impede effective 

implementation [18]. 

International benchmarks show that Filipino students 

continue to face challenges in mathematics. The 2022 

Programme for International Student Assessment (PISA) 

results indicated only minor progress since 2018, with the 

Philippines still ranking among the lowest performing 

countries [19]. Southeast Asia Primary Learning Metrics 

(SEA-PLM) 2019 highlighted the importance of early 

childhood education for math achievement, and a United 

Nations International Children’s Fund (UNICEF) study 

reported that students were already a year behind curriculum 

standards before the pandemic. The COVID-19 crisis 

increased this gap to 2 to 3 years, leaving many Grades 8 and 

9 students struggling with skills expected at the Grade 4 

level  [20]. 

To address the effects of these disruptions, digital learning 

modules have been recognized as effective tools for 

maintaining instructional continuity [21]. Video lessons, as a 

form of digital instructional material, provide equitable 

access to learning during interruptions and can substantially 

increase student engagement [22, 23]. The shift to flexible 

learning modalities has introduced new challenges for 

students, who must adapt to evolving instructional methods 

while benefiting from digital teaching innovations [24]. 

Gradually, the creation of instructional resources, such as a 

Robotics Training Manual for Mathematics, has been 

employed to improve academic performance by offering 

practical applications of mathematical concepts to be used in 

public schools [25]. Collectively, these developments reflect 

a national trend toward applied and digitally-supported 

pedagogical strategies. 

The integration of e-modules with video explainers for 

statistical learning has demonstrated particular effectiveness. 

Sagge and Bacio [26] report that students achieve greater 

benefits when instruction combines video explainers and 

e-learning modules, attributing this to the combination of 

visual, auditory, and practical learning modalities, as well as 

the flexibility and accessibility of the format. Navarro [6] 

further supports these findings, noting that contemporary 

online platforms enable the incorporation of statistical tools 

into hybrid learning environments, thereby improving 

students’ opportunities for experiential learning. 

This study uses e-Learning Theory to guide its innovations, 

focusing on how technology can create interactive, 

learner-centered environments [27]. Based on cognitive 

science, this theory encourages meaningful learning with 

digital tools  [28]. The constructivist learning principle is 

likewise integral to the study, suggesting that learners build 

knowledge through engagement and interaction [29]. These 

ideas shape the e-learning course packet so students do more 

than just receive information—they take part in real learning 

activities. Including SPSS and Jamovi in the course packet 

helps students work independently, learn at their own pace, 

and apply what they learn in practical ways. This approach 

meets both theoretical goals and real-world needs. 

This study also offers value to several stakeholders. 

Students will have access to a structured resource for 

statistical learning, supporting their academic and 

professional development. Educators can use the e-Learning 

Course Packet (eLCP) to supplement instruction and 

strengthen students’ understanding of statistical concepts. 

Educational institutions will gain cost-effective, scalable 

digital resources that enhance current curricula. Researchers 

may also use this initiative as a foundation for further 

advancements in digital learning materials. 

Furthermore, this study focuses on developing an eLCP 

that integrates SPSS and Jamovi, targeting graduate students 

in taking educational statistics courses. The primary 

emphasis is on software usability and course packet 

acceptability, not on detailed technical analysis of statistical 

algorithms. The implementation is limited to higher 

education institutions, so findings may not extend to other 

educational levels. By clarifying these parameters, the study 

aims to support ongoing discussions in statistical education 

and technology-enhanced learning, providing students and 

educators with essential tools for data analysis. 

Based on the identified rationale and research gap, this 

study developed and evaluated an eLCP in Educational 

Statistics. The course incorporated SPSS and Jamovi 

software to improve graduate students’ statistical proficiency 

and practical application skills. The study specifically aimed 

to: 

1) Identify the significant learning challenges faced by 

graduate students and educators in Educational Statistics. 

2) Determine the design quality of the developed eLCP in 

terms of its clarity, relevance, instructional coherence, 

and integration of technology, as evaluated by experts.  

3) Assess the level of student engagement with the eLCP, as 

evidenced by module completion rates and the utilization 

of statistical software like SPSS and Jamovi. 
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4) Evaluate the effectiveness of the eLCP in improving the 

statistical proficiency of graduate students. 

5) Determine the level of student satisfaction with the eLCP, 

encompassing its usability, content quality, learning 

experience, and overall perceived value. 

This eLCP extends prior digital interventions by 

combining licensed (SPSS) and open-source (jamovi) 

workflows inside a single, stepwise packet that is iteratively 

engineered via EDR to yield both a reusable product and 

design knowledge. Unlike stand-alone tutorials, the eLCP 

couples authentic software practice with formative scaffolds 

and LMS-tracked engagement, and it is evaluated on three 

outcomes—participation behaviors, proficiency gains, and 

learner satisfaction—thereby advancing an 

applied-theoretical contribution in statistics education. 

II. RESEARCH DESIGN AND METHODOLOGY 

A. Research Design 

This study employs Educational Design Research (EDR), 

a research approach that creates and improves practical 

solutions to complex educational problems while generating 

transferable knowledge [30, 31]. EDR employs an iterative 

process of designing, testing, and refining educational 

products or programs within authentic learning environments. 

This research design is particularly appropriate for the 

present study, as it addresses real educational challenges 

through the development of practical interventions. The 

objective of this study is to develop an eLCP to enhance 

learners’ understanding of educational statistics using 

statistical software such as SPSS and jamovi. In line with that 

objective, EDR facilitates the systematic construction, testing, 

evaluation, and refinement of this instructional material. 

Following the three-phase model proposed by McKenney 

[30], the study analyzes the needs and challenges in teaching 

statistics, designs and constructs the eLCP, and evaluates its 

effectiveness to inform subsequent revisions. To improve 

readability, the researchers presented the EDR phases in a 

concise, stepwise format (analysis → design → evaluation), 

each introduced by a one-sentence aim followed by essential 

procedural details only. Phase 1 (Analysis and 

Exploration—aim) identifies learner/teacher needs through 

mixed-method surveys and curriculum review; Phase 2 

(Design and Construction—aim) develops the blueprint, 

conducts expert validation, and iteratively refines the eLCP; 

and Phase 3 (Evaluation and Reflection—aim) pilots the 

implementation with pre/posttesting, LMS analytics, and 

satisfaction feedback. This approach ensures a strong 

alignment between theoretical frameworks and practical 

application, thereby increasing the relevance and utility of the 

course packet for students. Additionally, EDR contributes to 

the broader knowledge base, offering guidance for educators 

and researchers seeking to innovate in statistics education. 

Thus, EDR is well-suited to support both the development of 

effective instructional resources and the advancement of 

pedagogical understanding in online educational statistics 

instruction. 

B. Participants 

This study involved three groups: graduate students, 

educators, and expert validators. Each group provided 

important insights that helped develop and evaluate the 

eLCP. 

Graduate Student Participants. Forty-eight graduate 

students in Educational Statistics engaged in both the needs 

analysis survey and the pilot testing of the eLCP 

simultaneously. This diverse group was selected to represent 

a broad mix of academic backgrounds and experiences, with 

many balancing the demands of work, family, and study. 

Throughout the pilot period, they engaged deeply with every 

part of the course—completing eLCP, assessments, pretests, 

posttests, hands-on activities with SPSS and Jamovi, and 

sharing their thoughts through assessment of the challenges 

in learning statistics and satisfaction surveys. 

The students’ honest reflections and enthusiastic 

participation offered valuable insights into the real-world 

impact of the course. Many shared that the interactive 

platform and step-by-step guidance made complex topics 

approachable and engaging. Their willingness to share 

suggestions and highlight areas for improvement helped 

shape the final version of the eLCP, ensuring it would truly 

support future students. Their positive outcomes and active 

engagement not only demonstrated the course’s effectiveness 

but also helped refine it into a more supportive and 

learner-centered experience. 

This study included graduate students who (1) were 

currently enrolled during the study period and (2) gave 

consent to participate. Most graduate students are already 

working, class sizes are capped for close supervision, and the 

course runs on a rotating schedule that can conflict with other 

required subjects—all of which limit regular attendance and 

availability. Because of these constraints, only those who met 

both conditions and were present during data collection were 

included. In total, 48 graduate students met the inclusion 

criteria and formed the sample.  

Educators. Three instructors in Educational Statistics 

participated in a needs analysis to identify challenges in 

teaching the course. Each instructor has taught the subject for 

multiple semesters and demonstrates advanced proficiency 

with statistical software such as SPSS and Jamovi. Their 

ongoing engagement with the course has enabled refinement 

of teaching strategies, adaptation to diverse student needs, 

and integration of applied statistical concepts. The instructors 

also update instructional materials regularly to reflect recent 

developments in statistical analysis and educational 

technology. 

Experts. Ten highly qualified experts served as both 

evaluators and validators for the eLCP. This group included 

specialists in statistics, educational technology, and 

instructional design, each has a wealth of academic 

knowledge and real-world experience. They carefully 

reviewed the instructional blueprint and assessed the clarity, 

relevance, coherence, and technological integration of the 

course using a structured rubric. Drawing on their expertise, 

these experts offered thoughtful and constructive feedback to 

ensure that every aspect of the instructional materials met 

rigorous quality standards. Their contributions were 

instrumental in refining the structure and flow of the eLCP, 

validating that the content closely aligned with the intended 

learning outcomes, and confirming that the integration of 

SPSS and Jamovi was not only pedagogically sound but also 

practical and accessible for learners. In addition, their 
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collaborative evaluation process helped strengthen the 

course’s foundation, ensuring it would deliver meaningful 

and effective learning experiences. 

C. Research Instrument 

To assess the challenges, effectiveness, and satisfaction of 

the developed eLCP in Educational Statistics, four 

instruments were utilized throughout various phases of the 

study. All instruments were validated and pilot-tested, 

achieving a reliability coefficient of 0.70 or higher, which 

meets widely accepted research standards [32]. 

Needs Analysis Survey Questionnaire. A structured 

survey questionnaire was employed during the analysis and 

exploration phase to identify challenges in teaching and 

learning Educational Statistics. The instrument, administered 

to graduate students, comprised 15 items. Participants 

selected the items they found most challenging. The 

questionnaire focused on difficulties with statistical concepts, 

prior experience with statistical software, and preferences for 

instructional delivery. It also gathered data on the frequency 

of statistical tool use, confidence in applying statistical 

methods, familiarity with data analysis procedures, preferred 

learning modalities, and the perceived relevance of statistics 

to each participant’s field of specialization. To ensure 

validity, content experts validated the instrument, which was 

then pilot tested and subjected to item analysis before 

reliability testing. Reliability, measured by Cronbach’s alpha, 

yielded a coefficient of 0.834, indicating high internal 

consistency. An open-ended question was included to obtain 

richer and more contextual insights. Responses from both 

closed and open-ended questions guided the design of the 

course content and delivery model. 

Expert Validation Rubric. To ensure the course was both 

high-quality and truly supportive of learners, the researchers 

invited 10 expert validators to review the design using a 

structured validation rubric. This collaborative process 

focused on several key areas: Are the learning objectives 

clear and meaningful? Is the content accurate, relevant, and 

engaging? Does the instructional flow make sense for 

students at different levels? The researchers also looked 

closely at how well SPSS and Jamovi were integrated, and 

whether the multimedia elements genuinely helped students 

understand the material. 

Each expert rated specific aspects of the course on a 

5-point scoring, but the researcher also encouraged the 

validators to share their personal insights, concerns, and 

suggestions for improvement in open-ended comments. Their 

thoughtful recommendations led to meaningful revisions and 

refinements, ensuring the eLCP was as effective and learner 

centered as possible before it moved on to pilot 

implementation. 

Pretest and Posttest Assessment Tool. To measure the 

effectiveness of the course in improving statistical 

proficiency, a researcher-developed 100-item 

multiple-choice test was constructed and administered as 

both a pretest and a posttest. The 100-item length was 

selected to ensure full coverage of all targeted competencies 

across Bloom’s levels, permit reliable subscores for major 

topic domains, and achieve adequate score precision for 

pre–post comparisons at the course level. The test 

construction began with a review of the course syllabus to 

identify key learning objectives and core statistical 

competencies, including descriptive statistics, hypothesis 

testing, and parametric and non-parametric statistical tools. 

Test items were drafted to represent each competency area, 

ensuring a balance of difficulty levels and content coverage. 

Content experts then reviewed the draft items for relevance, 

clarity, and alignment with course objectives, and revisions 

were made based on their feedback. A pilot test was 

conducted with a sample population similar to the target 

group to gather data on item performance and overall test 

quality. Beyond expert review, validity evidence was 

gathered from (a) response-process checks (cognitive 

pretesting/think-a-louds and item-clarity interviews), (b) 

internal-structure analyses (item difficulty and discrimination 

indices, and reliability), and (c) relations to other variables 

(convergent associations with course assessments/grades and 

expected pre–post gains), all of which supported the intended 

interpretation of scores. The pilot test results were analyzed 

using the Kuder-Richardson 20 (KR-20) formula to assess 

internal consistency, yielding a reliability coefficient of 0.751, 

which indicates acceptable reliability. The validated and 

refined test was then used as a pretest to provide a baseline 

measure of students’ knowledge and as a posttest to assess 

learning gains after course completion. 

Student Satisfaction Survey. To gain deeper insight into 

students’ experiences and perceptions of the eLCP, their 

feedback was gathered using a comprehensive satisfaction 

survey. The survey used a 5-point Likert scale, where 

students could choose from options ranging from 5 (very 

satisfied), 4 (satisfied), 3 (moderately satisfied), 2 (barely 

satisfied), to 1 (not satisfied). This simple and familiar format 

made it easy for students to honestly share how they felt 

about different aspects of the eLCP. The survey asked about 

content quality, clarity of instructions, user interface design, 

ease of navigation, perceived learning value, and overall 

satisfaction, making sure to capture a wide range of learner 

experiences. To ensure that the survey would accurately 

reflect students’ opinions and provide meaningful insights, 

an open-ended question was added. The instrument also 

underwent a thorough validation process. Experts in the field 

reviewed the questions for relevance and clarity, and a group 

of students participated in a pilot test to confirm that the 

survey was easy to understand and answer. The reliability of 

the survey was measured using Cronbach’s alpha, which 

reached a value of 0.794—indicating a high level of 

consistency in the responses. Overall, these steps helped 

create a trustworthy and approachable tool for understanding 

students’ satisfaction with the eLCP.  

D. Data Collection Procedure 

This study used the Educational Design Research (EDR) 

methodology, following McKenney and Reeves’ [33] 

three-phase model: analysis and exploration, design and 

construction, and evaluation and reflection.  

During the analysis and exploration phase, the researchers 

gathered insights and concerns from 3 educators and 48 

graduate students. They used surveys containing both closed 

and open-ended questions. Responses to the open-ended 

items provided qualitative insights that supplemented the 

quantitative results. These responses highlighted key 

challenges in learning Educational Statistics, including 
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mathematical anxiety and the need for practical, hands-on 

approaches. The survey results were supported by a thorough 

review of the curriculum and current literature. This ensured 

that the researchers’ understanding was grounded in theory 

while remaining responsive to classroom realities. 

In the design and construction phase, the researchers 

applied these insights to develop a course structure that 

prioritized support and engagement. The researchers 

established objectives and learning outcomes according to 

identified participant needs. Instructional materials included 

step-by-step guides, video tutorials, interactive quizzes, and 

self-assessment tools. These resources were designed to 

clarify complex concepts and facilitate learner autonomy. 

The inclusion of SPSS and Jamovi addressed the expressed 

demand for practical data analysis skills. A panel of ten 

expert validators reviewed the course blueprint and provided 

feedback that enhanced its clarity, relevance, and coherence. 

The evaluation and reflection phase included pilot 

implementation of the eLCP to assess its effectiveness. 

Forty-eight graduate students participated and accessed 

materials via a Learning Management System (LMS). The 

researchers monitored logins and quiz scores and analyzed 

student interactions with course content, resources, and peers. 

Pretest and posttest assessments measured learning gains. 

Open-ended survey responses provided qualitative 

perspectives. Students reported increased confidence and 

described the course as supportive both academically and 

personally. Observed peer collaboration in study groups and 

active participation in discussion forums indicated the 

development of an authentic learning community. 

The integration of student responses, expert reviews, 

open-ended responses, and Learning Management System 

(LMS) analytics facilitated a comprehensive evaluation of 

the course’s impact. The results guided the iterative 

refinement of the eLCP, with a focus on compassion, 

encouragement, and fostering meaningful interpersonal 

connections within the learning environment. Fig. 1 presents 

the EDR model-based procedure applied in this study. 

Fig. 1. The three-phase model of EDR for the development of eLCP. 

E. Data Analysis Procedure.

This study utilized multiple instruments to collect data

from the participants. Data analysis employed percentages to 

examine the challenges experienced by students and 

educators in teaching and learning Educational Statistics as 

well as the level of students’ engagement with the eLCP. The 

mean and standard deviation were applied to evaluate 

experts’ evaluation of the developed eLCP and the results of 

the student’s satisfaction survey. To determine the 

effectiveness of the eLCP during its pilot implementation, a 

t-test for dependent sample was conducted with the level of

significance set at 0.05. Additionally, Cohen’s d was used to

calculate the effect size.

F. Ethical Protocols

The research adhered strictly to established ethical policies

and guidelines, including those of the American 

Psychological Association [34] and the College of Education 

at West Visayas State University, where the authors were 

affiliated. Researchers ensured that participants, including 

graduate students and educators, experienced no physical or 

psychological harm during surveys, pilot testing, and 

assessments. Participation by expert validators, graduate 

students, and instructors was voluntary, with the option to 

withdraw at any time without penalty. Confidentiality was 

maintained throughout the study, and all data collected 

through surveys, pre-tests, post-tests, and satisfaction 

feedback were anonymized to protect participant identities. 

Informed consent was obtained, particularly when identity 

disclosure through images or other means was required. The 

study maintained high ethical standards and prioritized the 

rights and welfare of all participants. 

III. RESULT AND DISCUSSION

In attaining the objectives of this study, the three-phase 

model of EDR was followed. 

A. Results

1) Analysis and exploration phase

During the analysis and exploration phase, the researchers

conducted a comprehensive needs analysis that incorporated 

perspectives from both educators and graduate students. In 

addition to quantitative data, participants provided written 

response to open-ended questions, which the researchers 

analyzed to capture their academic challenges and 

experiences related to Educational Statistics. Considerable 

number of students reported difficulty with abstract concepts, 

while educators observed that many classes struggled to 

relate mathematical theory to practical application. The 

sentiment of being able to memorize formulas but struggling 

with real datasets was common among the cohort. 

The results, detailed in Table 1, highlighted several issues. 

A striking 78% of students and 80% of educators reported 

difficulties in applying statistical concepts, often attributing 

these challenges to a lack of hands-on experience with 

statistical software. Several participants described feeling 

anxious or intimidated when faced with unfamiliar 

technology, noting how limited practice opportunities 

compounded their uncertainty. The absence of interactive 

learning resources was another top answer—76% of students 

and 85% of educators identified this gap, with some 

educators recalling the frustration of watching students 

disengage during traditional lectures. 

Exposure to statistical software emerged as a particularly 

urgent need: 82% of students and 76% of educators admitted 

to having little to no experience with programs like SPSS or 

Jamovi. Some students recounted how they first encountered 

these tools during advanced coursework, which left them 
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feeling unprepared and underconfident. The desire for 

flexibility was also noticeable, with 69% of students and 70% 

of educators expressing the need for self-paced learning 

options that would allow for repeated practice and reflection. 

Participants frequently wrote the value of being able to return 

to complex topics at their own pace, especially when 

balancing coursework with other responsibilities. 

Collectively, these findings highlight the need for 

interventions that effectively bridge the gap between 

theoretical knowledge and practical application. In response, 

the researchers proposed integrating interactive digital tools 

such as SPSS and Jamovi into the instructional design. These 

platforms were selected for their technical capabilities and 

their potential to clarify statistical concepts and enhance 

learner confidence. The intervention incorporates guided 

practice, real-world data analysis, and technology-based 

activities to promote active mastery of statistical skills and 

support student development.  

Table 1. Comparison of educators’ and students’ responses on learning 

challenges in educational statistics 

Identified Challenge Students Educators 

Difficulty in applying statistical concepts 78% 80% 
Limited exposure to statistical software 82% 76% 

Lack of interactive learning materials 76% 85% 
Need for self-paced learning options 69% 70% 

2) Design and construction phase

During the design and construction phase, the eLCP was

developed based on constructivist learning principles and 

e-learning theory. The primary objective was to integrate

SPSS and Jamovi, enabling students to apply theoretical

knowledge to real datasets. The eLCP comprised interactive

modules, video tutorials with instructors, guided data

analysis exercises with step-by-step instructions (as seen in

Fig. 2), and formative assessments to reinforce learning and

build student confidence. To address the challenges often

associated with learning statistics, the researchers prioritized

accessibility and inclusivity. Each unit began with a narrative

or real-life case study to contextualize the material.

Discussion forums and live question-and-answer sessions

facilitated peer interaction and collaborative learning. The

curriculum emphasized real-world scenarios, requiring

students to engage in problem-solving activities using

authentic datasets relevant to their prospective careers.

Feedback was provided promptly and tailored to individual

needs, and supplementary resources were made available to

support all students.

The course design blueprint underwent a thorough and 

collaborative expert evaluation, as shown in Table 2. Experts 

not only rated the design highly—with “Excellent” scores for 

Clarity of Objectives (4.70), Relevance of Content (4.80), 

and Integration of Technology (4.70)—but also provided 

thoughtful feedback. Instructional Coherence received a 

“Very Good” rating (mean 4.50), while Overall Design 

Quality achieved an “Excellent” mean of 4.68. Experts 

praised the adaptability of materials for diverse learning 

styles, highlighting how visual learners could benefit from 

annotated screenshots and video walk-throughs, while those 

who preferred hands-on practice could dive into interactive 

simulations and software exercises. The inclusion of 

step-by-step guides for SPSS and Jamovi was frequently 

noted as a key strength, making the learning less difficult for 

beginners. Several reviewers remarked on the supportive and 

inclusive tone of the instructions, which helped learners feel 

encouraged and capable. These high ratings and comments 

from experts confirm the course’s strong pedagogical 

foundation and effective integration of technology, ensuring 

it met rigorous quality standards and genuinely supported 

student growth. 

Fig. 2. Sample of eLCP in educational statistics. 

Table 2. Expert ratings of eLCP in educational statistics 

Criteria Mean Standard Deviation Description 

Clarity of Objectives 4.70 0.85 Excellent 

Relevance of Content 4.80 0.71 Excellent 
Instructional Coherence 4.50 1.08 Very Good 

Integration of Technology 4.70 0.78 Excellent 

Overall Design Quality 4.68 0.92 Excellent 

Note: “Excellent” (5.00–4.51), “Very Good” (4.50–3.51), “Good” 
(3.50–2.51), Fair (2.50–1.51), “Needs Improvement” (1.50–1.00). 

After receiving approval, instructional materials were 

uploaded to a Learning Management System (LMS). A pilot 

implementation with a small group of students informed 

subsequent adjustments to interface design, navigation, and 

accessibility. 

3) Evaluation and reflection phase

During the evaluation and reflection phase, the researchers

examined three key areas: student engagement, learning 

outcomes, and feedback. This approach allowed the 

researchers to not only measure the effectiveness of the 

activities, but also to understand how students participated, 

what they learned, and how they felt about the entire process. 

Student Engagement Through the LMS. The evaluation 

and reflection phase provided compelling evidence of the 

course packet’s effectiveness, particularly in terms of student 

engagement as tracked through the LMS. Table 3 illustrates a 

high level of commitment and active participation among 

students. Specifically, 97% of students completed all course 

modules, indicating strong adherence to the course structure. 

In addition to quantitative data, qualitative feedback from 

discussion boards indicated that mastering SPSS or Jamovi 
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increased student confidence. Collaborative projects 

facilitated the development of peer relationships within the 

virtual environment. Students reported that accessible video 

tutorials reduced anxiety regarding statistical concepts, and 

timely instructor responses supported their learning. These 

experiences align with the course objective of promoting 

both academic development and a sense of community. 

Moreover, 93% of participants took part in quizzes and 

assessments, reflecting their sustained academic involvement 

and accountability. Notably, 90% of students utilized SPSS, 

while 85% engaged with Jamovi for practical exercises, 

suggesting that the integration of these digital tools 

effectively supported the application of statistical concepts in 

a real-world context. 
 

Table 3. Quantitative indicators of student engagement 

Engagement Metric Percentage of Students 

Completed all course modules 97% 

Engaged in quizzes and assessments 93% 

Used SPSS for practical exercises 90% 

Used Jamovi for practical exercises 85% 

 

Students reported that the self-paced format enabled them 

to balance academic requirements with employment, family, 

and other obligations. Accounts of late-night study for 

working with problem sets, and collaboration even after class 

hours highlighted the eLCP’s inclusivity and adaptability. 

High engagement rates demonstrate the effectiveness of the 

course packet in promoting applied learning and underscore 

the importance of a supportive and flexible environment. The 

course facilitated the development of technical skills, 

self-efficacy, and resilience, outcomes that extend beyond the 

academic context. 

Assessment of Learning Outcomes. Further evidence of 

the instructional intervention’s effectiveness is demonstrated 

through the assessment of learning outcomes, as presented in 

Table 4. The data reveal a statistically significant 

improvement in students’ statistical proficiency after the 

implementation of the developed eLCP. Specifically, the 

mean pretest score was 55.20, which increased to a mean 

posttest score of 82.50. The computed t-value of 10.23, with a 

p-value of 0.001, confirms that the improvement is 

statistically significant, indicating a strong effect of the 

intervention on student learning. 

Beyond the numbers, students shared how the experience 

transformed their confidence and attitudes toward statistics. 

Many expressed that, prior to the course, they felt anxious or 

even intimidated by statistical software and data analysis. 

However, as they progressed, they began to see their 

accomplishment by successfully running their first analysis, 

interpreting output, or collaborating with classmates to solve 

complex problems. One student wrote, “I never thought I 

could actually enjoy statistics, but working with real data and 

getting immediate feedback made it feel achievable.” 

Instructors also noticed that students who were once hesitant 

became more engaged in discussions and were willing to 

tackle challenging datasets. 

To further assess the magnitude of this improvement, 

Cohen’s d was calculated as the measure of effect size. The 

result yielded an effect size of 2.18, which is classified as 

very large based on conventional benchmarks [35]. This 

means that the eLCP produced a substantial and meaningful 

enhancement in students’ learning outcomes. The use of 

Cohen’s d as a tool for measuring effect size provides a clear 

indication of the intervention’s educational value. Such a 

large effect underscores not only the importance of 

integrating practice-oriented approaches and digital 

tools—such as SPSS and Jamovi—but also the value of 

fostering a supportive and encouraging environment where 

students feel empowered to overcome challenges and 

succeed together.  

While the effect size was very large (Cohen’s d = 2.18), the 

researchers acknowledge potential inflation from familiarity 

with item stems or test-retest practice. Future cycles will use 

parallel forms and delayed posttests to assess retention 

effects and minimize practice gains. 

 

Table 4. t-test results on the differences in the pretest and posttest scores of students 

Test Type Mean Score Standard Deviation t-value p-value Interpretation Cohen’s d 

Pretest 55.20 8.04 - - - - 
Posttest 82.50 6.09 - - - - 

Difference 27.30 - 10.23* 0.001 Significant 2.18 

Note: *p < 0.05 significant. Difference = Posttest – Pretest (mean = 27.30). Cohen’s d (2.18) indicates a large practical effect. 
 

Student Satisfaction of the eLCP. Student satisfaction 

with the eLCP was evaluated, as presented in Table 5. The 

data demonstrate a high level of positive feedback. Usability 

received the highest mean rating of 4.75, classified as 

Excellent, indicating that students perceived the platform as 

easy to navigate and intuitive. Participants reported that the 

clear layout and well-labeled resources facilitated efficient 

access to course materials. Furthermore, participants 

managing work or family responsibilities valued the 

flexibility to access materials at any time and from any 

device. 

Both Content Quality and Engagement Level received 

mean scores of 4.60, rated as Excellent. These results indicate 

that students valued the relevance, clarity, and interactivity of 

the course materials. Participants identified real-life 

examples and interactive quizzes as factors that enhanced 

their learning experience. 

The Learning Experience received a mean score of 4.70, 

also rated as Excellent, indicating that students considered 

the course enriching and supportive of their learning 

objectives. Participants reported appreciation for prompt 

instructor responses and the sense of community established 

through discussions and problem sets. 

The Overall Satisfaction score averaged at 4.66, falling 

under the “Excellent” category. This high level of satisfaction 

indicates that the instructional design effectively met the 

students’ needs. In open-ended survey responses, students 

frequently expressed gratitude for the supportive atmosphere 

and the encouragement they received from both instructors 

and classmates. One participant noted, “It felt like someone 

was cheering me on every step of the way.” Others described 

how the course helped them overcome their initial fears of 

statistics and provided practical skills they could immediately 

apply to their work or studies. 
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The consistently high ratings across all indicators suggest a 

positive relationship between learner satisfaction, 

engagement, and academic performance in the e-learning 

environment. These findings confirm that the eLCP delivered 

high-quality content and provided a well-structured, 

engaging online learning experience. Student feedback 

further indicates that the course supported their ability to 

address new academic challenges with increased confidence. 
 

Table 5. Student satisfaction survey results 

Category Mean Standard Deviation Description 

Content Quality 4.60 0.81 Excellent 
Usability 4.75 0.92 Excellent 

Learning Experience 4.70 0.95 Excellent 
Engagement Level 4.60 0.81 Excellent 

Overall Satisfaction 4.66 0.86 Excellent 

Note: “Excellent” (5.00–4.51), “Very Good” (4.50–3.51), “Good” 

(3.50–2.51), Fair (2.50–1.51), “Needs Improvement” (1.50–1.00) 
 

A. Discussion 

The findings underscore the significant impact of the 

developed eLCP on improving statistical literacy among 

graduate students. The analysis phase clearly identified that a 

lack of hands-on experience with statistical software and 

insufficient interactive learning resources were major 

impediments to students applying statistical concepts 

effectively. The design and construction of the course 

directly addressed these issues by integrating SPSS and 

Jamovi, providing a structured and interactive learning 

environment. 

The evaluation phase provided strong evidence of the 

course packet’s effectiveness. The high rates of student 

engagement—particularly in completing modules and 

utilizing both SPSS and Jamovi for practical 

exercises—demonstrate that the self-paced, interactive 

digital platform successfully enhanced student motivation 

and autonomy. This aligns with results from the study of  

Uchima-Marin et al. [36] emphasizing the benefits of 

interactive digital platforms for engagement. 

The statistically significant improvement in 

pretest-posttest scores provides empirical evidence of 

substantial learning gains directly attributable to the 

intervention. This highlights the importance of 

practice-oriented approaches and well-designed formative 

assessment and scaffolding strategies in boosting learning 

outcomes, as supported by educational theories [37]. The 

high student satisfaction further reinforces that the 

instructional materials were not only effective but also 

well-received by the learners, confirming the positive 

correlation between learner satisfaction, engagement, and 

performance in online learning environments. 

The “Excellent” and “Very Good” ratings from expert 

validators affirm the pedagogical soundness and technical 

integration of the course design. This expert validation is 

crucial for instructional materials, ensuring they meet quality 

standards and align with theoretical principles of learning. 

Beyond the local context, our results mirror international 

evidence that interactive e-learning environments and 

constructivist tasks improve engagement and achievement in 

statistics and related fields [38]—particularly when learners 

work on authentic analyses using accessible tools like jamovi 

and SPSS [6, 8]. The high completion and tool-usage rates we 

observed are consistent with global reports of improved 

participation and confidence in digitally mediated, 

practice-oriented courses [39]. These alignments indicate that 

the eLCP’s gains are not idiosyncratic to a single setting but 

reflect broader patterns reported internationally. 

The observed engagement and proficiency gains are 

theoretically coherent with e-learning affordances (e.g., 

on-demand interaction, multimedia scaffolding) that mediate 

learner activity toward performance outcomes [28], and with 

constructivist principles wherein knowledge is built through 

guided work on authentic tasks [29, 32]. The eLCP’s 

step-by-step software tasks operationalize these mechanisms 

by situating learners in repeated, feedback-rich analyses of 

real data. 

Evidence from group discussions indicated that students 

experienced a sense of achievement through both academic 

performance and successful problem-solving in collaborative 

projects. Reports of increased participation and resource 

sharing suggest a positive shift in classroom dynamics [40]. 

Additionally, several learners noted that improved analytical 

abilities had an immediate impact on their research and 

professional responsibilities. These outcomes highlight the 

potential of integrating human support, flexible instructional 

design, and real-world application in online education [41]. 

Overall, the results strongly suggest that the e-learning 

course packet successfully bridges the gap between 

theoretical knowledge and practical application of statistical 

concepts, equipping graduate students with essential 

analytical competencies. Beyond measurable gains, the 

journey through the course was marked by numerous 

personal milestones—students who once felt intimidated by 

data analysis shared stories of newfound curiosity and pride 

in their achievements. Many described how, for the first time, 

they could interpret statistical results with confidence and 

even help peers outside the classroom. One participant 

recounted teaching a colleague how to use Jamovi, 

expressing surprise at their own ability to explain complex 

concepts so clearly. 

This approach provides a viable solution to challenges in 

statistical education, especially in contexts where traditional 

instruction is disrupted and there is a need to prepare students 

for data-driven environments. The course fostered technical 

proficiency, resilience, self-efficacy, and a sense of 

community among learners. By emphasizing support, 

flexibility, and real-world application, the program enabled 

students to develop the skills and competencies required for 

future academic and professional challenges. 

B. Limitations 

Findings reflect a single-institution pilot with graduate 

students and may not generalize to other levels or contexts. 

The convenience sample and the absence of alternate test 

forms also limit causal inference. Future research should 

involve multi-site cohorts, parallel assessments, and 

longitudinal follow-ups. 

IV. CONCLUSION 

Statistical analysis is foundational to research, and 

proficiency in statistical software is a crucial skill. Filipino 

students face unique challenges in mathematics proficiency, 

exacerbated by external factors and systemic issues in 

education. This study successfully developed and evaluated 
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an eLCP that integrates SPSS and Jamovi to address these 

needs. Grounded in e-Learning Theory and constructivist 

principles, the eLCP was designed to enhance practical skills 

and foster active learning in Educational Statistics. 

The research identified a critical need for hands-on 

experience with statistical software and interactive learning 

resources among graduate students. The designed course 

packet, developed through a rigorous EDR process, was 

highly rated by experts for its clarity, relevance, and 

technological integration. Its implementation demonstrated 

high levels of student engagement and resulted in a 

significant improvement in learning outcomes, with students 

expressing strong satisfaction regarding the course’s 

usability and overall learning experience. 

Breaking traditions with innovations functions as an 

effective instructional resource that develops essential 

analytical competencies by connecting theoretical knowledge 

to practical application. Beyond formal instruction, the 

course encouraged students to apply statistical concepts in 

everyday contexts, such as personal finance management and 

interpreting statistical information in media. Students also 

reported increased confidence in understanding complex 

concepts and communicating statistical results to others, as 

evidenced by their participation in discussion forums. 

The success of the course demonstrates the effectiveness 

of innovative digital learning materials in improving 

statistical education and fostering a collaborative online 

learning environment. Student feedback indicated 

appreciation for instructor support and peer collaboration, 

which contributed to increased motivation and engagement. 

These findings suggest that technology, combined with 

supportive instructional practices, can enhance both 

analytical skill development and personal growth, preparing 

students for the demands of a data-driven society and future 

professional challenges. 

This study makes a meaningful contribution to the ongoing 

discourse on statistical education and technology-enhanced 

learning, offering a practical and scalable solution for 

preparing students to meet the analytical demands of a 

data-driven society. 

Given the demonstrated success of the eLCP indicates that 

educational institutions are recommended to explore the 

adoption and adaption of similar digitally-supported 

pedagogical strategies. Initiatives that integrate hands-on 

statistical software such as SPSS and Jamovi within flexible, 

interactive learning environments are essential for 

developing students’ analytical competencies and building in 

an increasingly data-driven world, particularly in contexts 

facing educational disruptions. 
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