
Management, Education & Innovation Review 

Volume 1 Issue 1 (2024) 

DOI: https://doi.org/10.53378/meir.01244      

 

© The author (s). Published by Institute of Industry and Academic Research Incorporated. 

This is an open-access article published under the Creative Commons Attribution (CC BY 4.0) 

license, which grants anyone to reproduce, redistribute and transform, commercially or non-

commercially, with proper attribution. Read full license details here: 

https://creativecommons.org/licenses/by/4.0/.    

  

Self-blended learning and self-regulated 

learning models in developing the 

quantitative skills in statistics  
 
1Diwata D. Ona & 2Delon A. Ching 

 

Abstract 

Innovative instructional methods for diverse learners have emerged as a response to the persistent 

global public health crisis such as the self-regulated and self-blended model. This study used 

descriptive research design. The 30 Grade 11 respondents were selected through purposive sampling 

technique. Findings showed that the respondents strongly agree on the statements of description 

provided for the self-blended learning material. However, the respondents practiced self-regulated 

learning to some extent only. Scores in the pre-test and post-test of the respondents before and after 

exposure to self-blended learning showed significant differences along the following subscales: 

knowledge, analysis, concepts and application and calculation and accuracy. On the other hand, 

scores of the respondents on calculation and representation and communication were not statistically 

significant. 
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Introduction 

The persistent global public health crisis has had a lasting impact on the field of 

education, leading to the emergence of innovative instructional methods for diverse learners. 

In contrast to the pre-pandemic era, where classroom-based instruction dominated, the 

pandemic necessitated the implementation of various learning mechanisms. Throughout the 

height of the public health crisis, the advantages and disadvantages of each learning modality 

were carefully examined. As the world now grapples with the aftermath of the pandemic, 

previous instructional approaches are being reconsidered for future use, potentially even on a 

permanent basis. Blended learning, with its numerous benefits for learners, has the potential 

to become an enduring part of the instructional landscape. Among its different types, self-

blended learning offers learners the opportunity to study independently, reducing their 

reliance on traditional learning methods. This approach can be particularly beneficial for 

subjects like Mathematics, which often evoke anxiety among students due to its numerical 

nature. 

In the context of senior high school education, statistics and probability constitute a 

vital part of the curriculum, acting as a prerequisite for various research-based subjects at that 

level. Mastering the basic concepts of these subjects is essential for understanding statistical 

aspects of research. However, since mathematics-related subjects tend to provoke anxiety 

among many students, exploring new instructional approaches could prove fruitful. By 

implementing a self-blended learning approach, teachers can facilitate more meaningful 

learning experiences in statistics and probability. Given the negative attitudes and poor 

performance commonly observed among students in this subject, it is crucial to address this 

challenge and improve the situation. The lack of confidence in solving statistical problems, 

stemming from the subject's mathematical content, contributes to students' negative attitudes 

and underperformance. Extensive research indicates that students often experience fear and 

anxiety when it comes to mathematics, which may also extend to statistics and probability. 

This phenomenon has been exacerbated during the pandemic, leading to a noticeable decline 

in students' performance across all subjects, including statistics and probability. Self-blended 

learning has the potential to alleviate such conditions by empowering learners to take charge 

of their education through self-determination and independent learning, as facilitated by this 

instructional approach. 
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In response to these challenges, educators have made efforts to implement innovative 

strategies within the classroom aimed at addressing the learning gaps in statistics and 

probability. Many educators have undertaken initiatives to enhance students' attitudes and 

performance in this subject, thoroughly investigating the underlying factors and reasons. 

Some have implemented innovative approaches with the expectation of improving 

performance and fostering positive attitudes. However, certain areas within statistics and 

probability pose difficulties for learners, including topics such as permutation, combination, 

probability, and random variables. Moreover, students often struggle to establish connections 

between the subject and other disciplines, such as research and economics. Even graduate 

students face challenges in identifying specific statistical tools for their research problems. 

This study does not focus on identifying the various factors that affect statistics 

learning; rather, it proposes an innovative approach to address the aforementioned issues. In 

addition to examining the impact of self-blended learning on performance, the study also 

emphasizes the significance of self-regulated learning in the post-pandemic era. Research 

suggests that self-regulated learners are more capable of applying practical learning concepts 

within the classroom. Individuals with a high level of self-regulation tend to have positive 

self-perceptions, effectively resolve conflicts with peers, and exhibit resilience when 

confronted with problems, difficulties, and failures. Furthermore, they perform better in 

various learning activities.  

This study sought to determine the effectiveness of the self-blended model in 

understanding quantitative skills in statistics and the level of self-regulated learning of 

students. Specifically, this answered the following questions: 

1. How is the self – blended learning model described when it comes to: learning 

experience; learning outcomes; effectiveness and efficiency; user friendly; and 

congruence? 

2. What is the level of self-regulated learning of students when it comes to: goal setting; 

environmental structuring; task strategies; task management; help seeking; and  self-

evaluation?  

3. What is the performance of the student-respondents before and after exposure to self-

blend model on quantitative skills assessment in terms of: knowledge; calculation; 

analysis; and quantitative reasoning; concepts and applications; calculations and 

accuracy; representations and communication? 
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4. Is there a significant difference between the pretest and posttest performance of the 

student-respondents before and after exposure to self-blend model on quantitative 

skills assessment? 

 

Methodology  

Research design. The study employed a descriptive research design. Descriptive, as 

defined by Calderon (2012), involves a purposeful process of gathering, analyzing, 

categorizing, and summarizing data on prevailing conditions, practices, beliefs, trends, and 

causality, with appropriate and accurate interpretation aided by statistical method. 

Furthermore, it describes the respondents’ perception on the extent or limit of effectiveness 

of the self-blended/self-regulated learning materials when it comes to learning experience, 

learning outcomes, effectiveness and efficiency, user friendly and congruence of the 

developed material. Additionally, self-regulated learning of the respondent was also 

illustrated when it comes to goal setting, environmental structuring, task strategies, time 

management, help seeking, and self-evaluation. Moreover, performance of the respondents 

after applying the intervention strategy was described based on quantitative skills assessment 

in statistics and probability when it comes to knowledge, calculation, analysis, and 

quantitative reasoning.   

Respondents of the study. The respondents in this study were 30 Grade 11 students 

purposively selected from Dolores Macasaet National High School during the academic year 

2022-2023. These students were exposed to novel approaches known as self-blended learning 

and self-regulated learning. 

Sampling technique. This study employed a purposive sampling technique in 

selecting the respondents. The selection was based on the learner’s academic performance in 

statistics and probability as reflected in their report cards which fits the goal of the study in 

giving the learners intervention strategy. This was complemented by Nikolopoulou (2022) 

who described purposive sampling as a technique used by a researcher based on discernment 

as to which people will give the most information to help in meeting the study’s objective.  

Research instrument. The researcher developed a pre-test and post-test assessing the 

quantitative skills in statistics and probability. The pre-test and post-test were adapted-

modified questionnaires from the modules provided by the Department of Education during 
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the pandemic period. Both tests include 24 multiple choice questions to assess the 

respondents’ quantitative skills when it comes to knowledge, calculation, and analysis and 2 

problem solving questions assessing quantitative reasoning. Specifically, there were 8 

questions under knowledge, 8 questions under calculations, and 4 questions under analysis. 

For quantitative reasoning, a rubric was developed to measure the said component with 

regards to concepts and applications, calculations and accuracy, and representation and 

communication with 4 as the highest score per criterion. On the other hand, the self-regulated 

learning survey questionnaire was adopted from the study of Barnard et al. (2009). It utilized 

a 4-point Likert scale composed of six categories, i.e. goal setting, environmental structuring, 

task strategies, time management, help seeking, and self-evaluation, with five questions each. 

Additionally, another adapted 4-point Likert Survey questionnaire was utilized to assess the 

perception on the extent or limit of effectiveness of the self-blended/self-regulated learning 

materials developed for the study with five areas, i.e. learning experience, learning outcomes, 

effectiveness and efficiency, user-friendly, and congruence, with five questions each as well. 

To ensure the appropriate distribution of questions, the instrument followed a table of 

specifications. Before administering the instrument to the respondents, it underwent 

validation by Master Teachers and Head Teacher of the Mathematics Department and 

selected English teachers for language structure and critique. 

Research procedure. The researcher, firstly, sought permission to conduct the study 

from relevant authorities, including the Office of the Laguna State Polytechnic University 

Graduate School and Applied Research, Thesis Adviser, the Members of the Panel, the 

Schools Division Superintendent of Quezon Province, and the School Principal. The study 

proceeded after obtaining the necessary approvals. Supplemental activities were prepared as 

intervention strategy of the study. These activities underwent review and approval by Master 

Teachers and the Head Teacher before implementation in the classroom. The supplemental 

activities were distributed weekly for one month to the identified respondents. Short 

meetings were conducted every Friday to provide simple instructions and retrieve previous 

materials. After four sessions, post-test was conducted, and survey questionnaires were 

distributed. The collected data were tabulated, analyzed, and interpreted to draw conclusions 

and provide recommendations based on the findings. 

Statistical treatment of data.  The study employed various statistical tools to address 

the research questions posed in this study. Descriptive analysis was conducted to examine the 
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level of self-regulation skills, using measures such as mean and standard deviation. To 

analyze the performance of students in the quantitative skills assessment based on the pretest 

and posttest scores, frequency and percentage were utilized, accompanied by appropriate 

descriptors. To investigate whether there is a significant difference in the pretest and posttest 

scores of the students, a paired t-test was employed as an inferential statistical tool. 

 

Findings  

Respondents’ Description of Self-Blended Learning 

Based on the data gathered, the respondents strongly agree about the statements that 

describe self-blended learning according to learning experience with the overall mean of 3.69. 

Specifically, the respondents strongly agree that SRL/SBL material is appropriate and suited to 

their vocabulary and comprehension needs with a mean of 3.89. The obtained result, indicating 

a mean score of 3.6, demonstrates that the SRL/SBL material aligns effectively with students' 

reading vocabulary and comprehension, thereby establishing its suitability. This infer that the 

aforementioned result contributes significantly to the overall outcome, which has a mean score 

of 3.69. Therefore, the SRL/SBL material, tailored to students' reading vocabulary and 

comprehension, plays a crucial role in achieving the overall positive result. It reinforces the 

effectiveness and suitability of the material in enhancing students' learning experience and 

academic performance. In addition, the tasks and learning activities provided in the material 

are adaptable and can be used individually with both mean of 3.71 interpreted as strongly 

agree. Lastly, the material is competency-based and suited to students’ ability with mean of 

3.63 and 3.63 respectively (interpreted as strongly agree. The results imply that the material is 

well-crafted and fit to what the students need in the subject.  

The material developed and utilized in the classroom is viewed as something with 

worth, however, this is such lesser degree in terms of being interesting and sense of 

expectations. The University of Dundee (n.d) discussed that self-blended learning helps 

improve students’ performance. Here the learners are given a free hand to manipulate or to 

deal with their own learning at their own pace. This is an important aspect of learning because 

students are not pressured to accomplish tasks given to them. However, there are instances 

where lack of motivation may exist in this type of set up. According to Medrano (2022) in the 

pandemic times where students are just confined in their houses to study, a lot of problems 
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came in terms of submission, quality and honesty in work. Many students were not able to 

submit on time because of many distractions along the way such as household chores, family 

day to day business and the like. 

The SRL is generally effective and efficient based on the results. This may also mean 

that they found differentiated activities in terms of developing mathematical skills, literacy and 

values. In the work or discussion of Ornia (2021) about the self-learning modules of the 

Department of Education, there are many activities that learners should deal with. However, 

there are activities that need strong teacher’s guidance for them to be understood well by the 

students.  

The SBL material is user-friendly. The self-blended model offers flexibility, enabling 

students to pursue education in areas that may otherwise be inaccessible to them, such as 

students from high-risk environments or working individuals aiming to obtain a college degree 

(viewsonic.edu.com, 2022). In instances where a school lacks qualified teachers for certain 

subjects, remote teaching methods, such as Zoom sessions or pre-recorded educational videos, 

can be employed to deliver the content (viewsonic.edu.com, 2022). One of the main 

advantages of the self-blend model is its flexibility, as it caters to students at risk of failing 

subjects while also providing opportunities for additional learning and specialization (EFA, 

2020). Furthermore, it is a cost-effective approach compared to hiring additional teachers for 

specialized subjects, making it a viable option for delivering comprehensive subject content 

(Burns, 2021). 

The results imply that the SBL material contains congruent activities suited to 

learners’ needs. More so, it could be gleaned that the material followed the competencies 

prescribed in the MELCS. This learning model, known as self-blended learning, enables 

students to take control of their learning by combining various learning experiences that 

extend beyond the offerings of a traditional school setting (EFA, 2020). It is particularly 

advantageous for students seeking additional learning opportunities in specific fields not 

available in their institution, as well as those pursuing advanced placement courses (EFA, 

2020). The self-blend model heavily relies on online learning, allowing students to access 

and complete courses outside the confines of a physical classroom, such as at home or in an 

internet cafe with computer network access (viewsonic.edu.com, 2022). 

The respondents’ description of self – blended learning that proved that self – blended 

learning is highly manifested garnering an average mean of 3.65 and 0.878 standard 
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deviation in all the given subscales. This goes that blended learning provided students with 

new method of learning, in which students felt freedom and other form of interaction around 

them using the provided learning materials. These results are consistent with most of the 

previous studies indicating the effectiveness of the blended learning as (Maccon, 2016) and 

(Al-Rimawi, 2014). 

Level of Self-Regulated Learning  

 The results imply that students do not have that high level of self-regulated practice in 

terms of their studies. Cesario (2022) discussed in her paper that students of today possess 

qualities different from the students’ generations back. In this time of technological 

advancement, many students rely on it. Information is always readily available in just one 

click of fingers that whatever they need can be gotten instantly. This is one of the reasons 

why learners of today are weak in setting goals about their academic journey (Maningas, 

2022).  

 In terms of setting goals of learning, on the other hand, it can be thought of as the 

standards that regulate an individual’s actions (Schunk, 2001). In the classroom, goals may 

be as simple as earning a good grade on an exam, or as detailed as gaining a broad 

understanding of a topic. Short-term attainable goals often are used to reach long-term 

aspirations. For example, if a student sets a long-term goal to do well on an exam, then he or 

she also may set attainable goals such as studying for a set amount of time and using specific 

study strategies to help ensure success on the exam. Self-regulated learners do not try to 

accomplish every task on their own, but rather frequently seek help from others when 

necessary. What sets self-regulated learners apart from their peers is that these students not 

only seek advice from others, but they do so with the goal of making themselves more 

autonomous. Teachers can promote positive help seeking behaviors by providing students 

with on-going progress feedback that they can easily understand and allowing students 

opportunities to resubmit assignments after making appropriate changes.     

The results show that the respondents exhibited different forms of structuring in terms 

of their learning environment according to their preferences. This shows that each individual 

possesses characteristics that are unique to each other. No two individuals are exactly the 

same and this is also true when it comes to the way they want to learn. There are students 

who want a noise-free setting in order that he will absorb everything about learning. On the 
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other side, there are learners who are accustomed to music and to some extent-noise 

whenever they are engaged in any learning activity. Based on the results of the study, it could 

be deduced that these learners want an environment that is conducive to their own learning. 

Actually, they make it themselves. Distractions hamper learning development. Once it exists 

in a learning environment, goals and objectives may be compromised (Magpantay, 2018). It 

could also be gleaned that learners create and find their own environment to which they 

could comfortably learn. Teachers have to be aware of these findings so that they could be of 

help in creating a meaningful environment for learners. Teachers don’t have to impose the 

kind of environment they themselves want for learners. Take note that every person has 

his/her own context by which they could do things. Teachers just have to discover them for 

learners have their own way to voluntarily learn. 

 Respondents’ manifestation of practicing majority of the indicators to a low extent 

may be considered a sign of mismanaging or not doing tasks in the classroom. If these are 

practiced diligently, a possible improvement in the performance may be manifested among 

students. In the work of Magpantay (2022), students may perform better if they do extra 

efforts in their academic endeavors.If there are no extra efforts and the students will just do 

what their teachers provide, a milestone in quality education is impossible to achieve or to 

attain. In support, Wolters (2018) said that self-regulated learning concerns the application of 

general models of regulation and self-regulation to issues of learning especially within 

academic contexts.  Self-regulated learning is an active, constructive process whereby 

learners set goals for their learning and then attempt to monitor, regulate, and control their 

cognition, motivation, and behavior, guided and constrained by their goals and the contextual 

features in the environment.  

The results may mean that the respondents, although not that high in terms of 

managing tasks, still do them to some extent. This result is similar to the work of Magsino 

(2020) where she found out that self-regulated learning concerns the application of general 

models of regulation and self-regulation to issues of learning especially within academic 

contexts.  Self-regulated learning is an active, constructive process whereby learners set goals 

for their learning and then attempt to monitor, regulate, and control their cognition, 

motivation, and behavior, guided and constrained by their goals and the contextual features 

in the environment. 
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 The results imply that respondents ask assistance or help on a moderate scale only. 

They do not practice asking help to a very high extent may be because of their tendency to 

become independent. According to Gardner (2011), learners of the 21st century are 

characterized as independent. This means that they want to explore knowledge of their own 

with little assistance of others. 

The results show that respondents rely on others to determine how and what they are 

learning. In terms of internalizing or reflecting on themselves, they practice it to a low extent. 

It is important for these respondents what other people say about their performance on 

specific tasks or discipline. The results are somewhat similar to the work of Zumbrunn et al.  

(2021) who said that self-regulated learning (SLR) is recognized as an important predictor of 

student academic motivation and achievement. This process requires students to 

independently plan, monitor, and assess their learning. However, few students naturally do 

this well. Self-regulated learning is a process that assists students in managing their thoughts, 

behaviors, and emotions in order to successfully navigate their learning experiences. This 

process occurs when a student’s purposeful actions and processes are directed towards the 

acquisition of information or skills. Generally, models of SRL are separated into phases. One 

popular cyclical model discusses three distinct phases: Forethought and planning, 

performance monitoring, and reflections on performance. During the forethought and 

planning phase, students analyze the learning task and set specific goals toward completing 

that task. When students learn unfamiliar topics, however, they may not know the best ways 

to approach the task or what goals might be the most appropriate. 

The respondents’ level of self – regulated learning having 2.91 mean and 0.76 

standard deviation resulting to practice to some extent level. Zimmerman et al. (1994) 

concluded in their study that self-regulated learning occurs when learners take the initiative 

to set learning goals and then monitor, adjust, and evaluate their cognition, motivation, 

emotion, behavior, and environment to achieve them. However, individual factors of learners 

have a significant impact on self-regulation. Given the mean and standard deviation above, 

for subscales; help seeking and self – evaluation, the respondents do practice it for some 

extent only. In addition, understanding students is essential because the teacher will begin to 

determine the suitable scheme and the form of learning and assessment relevant to the 

student and the condition of the students. 
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Pretest and Posttest Performance of the Students 

The findings suggest that the self-blend model effectively supports the development 

of students' analytical skills. In summary, the results indicate that the implementation of the 

self-blend model holds promise for enhancing students' quantitative skills in areas such as 

knowledge, calculation, and analysis. These findings highlight the potential effectiveness of 

the self-blend model as an instructional approach for improving students' proficiency in 

quantitative skills. 

In summary, the results indicate that the self-blend model had limited effectiveness in 

improving the performance of student-respondents in the areas of concepts and application, 

calculation and accuracy, and representation and communication. The majority of 

respondents remained at the beginning level, with only a small proportion demonstrating 

progress at the developing level. These findings highlight the need for further investigation 

and refinement of the self-blend model to effectively address the challenges associated with 

these specific skill areas. 

Test of Significantt Difference between the Pretest and Posttest Performance  

The subscales to which the pretest and post test scores are significantly different are 

the following: knowledge, analysis, concepts and application and calculation and accuracy. 

This means that the self-blended learning material may truly help in increasing the 

performance of students in Statistics along the aforementioned subscales. On the other hand, 

the subscales to which the pretest and posttest scores are not significantly different are the 

following: calculation and representation and communication. The involvement or guidance 

of teachers in the process of learning statistics/mathematics may be necessary for students, as 

indicated by Alrajeh and Shindel's (2020) study on student engagement and math teachers 

support. The study highlighted that instructional support emerged as the predominant factor 

influencing students' learning outcomes in these subject areas. As we all know, teacher’s role 

as a facilitator of learning refers to the one who guides, assists and manages the learning 

process effectively, they ensure participation and allow students to engage in their own 

learning ways. Teachers greatly influence students’ mathematical problem-solving skill. 

Moreover, the study conducted by Daher (2020) as mentioned in Alrajeh and Shindel's 

(2020) work reiterated the importance of effective instructional support in positively 

influencing students' emotional well-being. This included fostering their motivation to 

engage in learning across various subject areas. Also, Aziz et al. (2018), classroom 
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discussions where teachers were present are an important aspect of participation of students. 

It makes them more motivated, supports their learning, improves their communication and 

promotes higher order thinking skills. Teachers play a vital role in boosting participation by 

acknowledging all contributions made in class where teachers do the facilitation to overcome 

their fear of speaking, and providing examples related to their’ lives. A supportive, non-

threatening and open learning environment provided by teachers would make students feel 

comfortable in expressing their thoughts. 

 

Conclusion  

This study concluded that self-blended learning material developed and applied to the 

students, they practiced self-regulated learning to some extent only, the scores in the pretest 

and posttest of the respondents before and after exposure to self-blended learning show 

difference, and the pretest and post test scores of the respondents are significantly different 

along the following subscales: knowledge, analysis, concepts and application and calculation 

and accuracy. On the other hand, scores of the respondents on calculation and representation 

and communication are not statistically significant. There is no significant difference 

between the pretest and posttest scores performance of the student-respondents before and 

after exposure to self-blend model on quantitative skills assessment. The implementation of 

the self-blended learning material had a positive impact on the quantitative skills of the 

respondents, particularly in areas related to knowledge, analysis, concepts and application, 

and calculation and accuracy. 

These results provide valuable insights into the effectiveness of self-blended learning 

as a pedagogical approach for enhancing quantitative skills. The findings suggest the 

importance of further exploration and refinement of self-regulated learning practices to 

optimize the learning outcomes in these areas. Overall, this study contributes to the existing 

body of knowledge in the field of self-blended learning and provides practical implications 

for educators, instructional designers, and policymakers involved in designing and 

implementing effective learning environments. 
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