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ABSTRACT 

The sudden shift to online and blended learning during the COVID-19 pandemic posed serious challenges for 

students, particularly in Mathematics—a subject that many already struggle with. Although several strategies 

have been introduced to improve performance, there’s still limited research on how well the Contextual 

Teaching and Learning (CTL) approach works in blended settings. This study focused how CTL affects 

students’ achievement in Basic Calculus among Grade 11 STEM students. A quasi-experimental design was 

used, involving 71 students from a private school in Cebu City. They were divided into two groups: 37 

students were taught using conventional methods, while 34 received instruction through the CTL approach. 

After the intervention, a focus group discussion with the experimental group provided insights based on their 

experiences. Results showed that students taught with CTL had a much higher mean gain (10.176) compared 

to the control group (1.891), with a significant difference of 8.28 (p = 0.011). Despite this success, some 

challenges were noted—mainly poor internet access, which affected the delivery. To help address this, the 

researcher proposed an instructional design to support CTL in Mathematics classes. Overall, the findings 

suggest that CTL can be a helpful strategy for improving learning outcomes in STEM, especially in blended 

learning environments. 

Keywords: CTL approach, blended learning modality, conventional lecture method, Basic Calculus 

INTRODUCTION 

Rationale 

Many occupations, particularly science, technology, and engineering, rely heavily on Mathematics. However, 

because Mathematics is typically regarded as difficult, many students are discouraged by Science, Technology, 

Engineering, and Mathematics (STEM) courses, decreasing opportunities to employment in STEM (Li & 

Schoenfeld, 2019). This implies that learners’ mastery of Mathematics’ concepts at a young age might help 

them to thrive in today’s technologically dependent economy.  

According to de Vera (2021), the Philippines' education system especially in the field of Science and 

Mathematics, the country ranked second to the last of 79 countries. Wherein the country’s students show 

dismal ranking in terms of literacy and proficiency in the subject compared to international learners.  

Unfortunately, due to COVID-19 pandemic, the face-to-face physical classroom set-up of learning has been 

stopped to curtail the rise of infection.  Consequently, blended learning was adapted to continue learning in a 
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remote manner. The term "blended learning" (BL) refers to the technique of combining online and in-person 

learning activities or the interfusing of both in-person and online instruction (Graham, 2013, as cited in 

Dziuban et al., 2018). However, one of the challenges of BL modality is that low performance may arise due to 

a lack of direct instructor monitoring. Moreover, the learners' different levels of ability to absorb and digest the 

lessons being provided to them might also lead to poor attainment of outcomes (Uy, 2020). These situations 

may exacerbate the already deteriorating quality of education of the country.  

This study examined how well students could master mathematical concepts when taught and learned using a 

Contextual Teaching and Learning (CTL) approach. STEM Students from a private university in Cebu were 

observed to be less responsive and perform poorly when taught pure mathematics concepts, but when concepts 

and problems were connected to real-world practices and grounded in real-world realities, they performed well 

and produced exceptional outputs and performances. Unfortunately, there was a dearth of studies exploring the 

effectiveness of using CTL to improve students’ Mathematics performance in a blended learning modality. 

Thus, this gap urged the researcher to study further. The researcher would comprehend the depth of students’ 

proficiency of the subject and by then, the researcher would make relevant proposals to recommend on the use 

of this approach to Mathematics teachers as well as the tools and other materials that could aid the 

orchestration of the approach. 

The Problem 

Statement of the Problem 

The study aimed to determine the effectiveness of the CTL in enhancing the academic performance in 

Mathematics-Basic Calculus of the Senior High School (SHS) Grade 11 STEM students in a blended learning 

modality. Specifically, it sought to answer the following questions:  

1. What is the pretest Mathematics performance of the students in the: 

1.1 control group (conventional lecture method) and 

1.2 experimental group (with CTL)? 

2. What is the posttest Mathematics performance of the students in the: 

2.1 control group and 

2.2 experimental group? 

3. Is there a significant mean gain from the pretest to the posttest Mathematics performance of the students in 

the:z 

3.1 control group and 

3.2 experimental group? 

4. Is there a significant difference in the mean gains in Mathematics academic performance between control 

and experimental group? 

5. What are the feedbacks of the experimental group students towards CTL approach in learning Basic 

Calculus?  

6. What instructional material can be developed from contextual teaching and learning approach in secondary 

schools as an integrated module for STEM students? 
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Statement of the Hypotheses 

This study is action research on the use of Contextual Teaching and Learning approach as an intervention in 

Basic Calculus among grade 11 STEM students. 

To answer the problem in the study, these are the null hypotheses: 

H01: There is no significant difference between the hypothetical and actual mean in the pretest and posttest 

performance in Mathematics of the students in the: 

1.1 control group (exposed to CLM), and  

1.2 experimental group (exposed to CTL). 

H02: There is no significant mean improvement from the pretest to the posttest performance in Mathematics of 

the students in the: 

2.1 control group, and 

2.2 experimental group. 

H03: There is no significant difference in the mean gains in Mathematics academic performance between 

control and experimental group. 

Theoretical Background 

Related Theories 

The Direct Instruction Theory, developed by Engelmann, emphasizes that students learn best through clear, 

structured, and teacher-led instruction. Unlike more exploratory or student-driven methods, it promotes 

focused lessons with defined objectives and short, sequenced learning tasks (Engelmann, 1982). 

In contrast, the Contextual Teaching and Learning (CTL) approach is grounded in Constructivist Theory, 

which views learning as an active process where individuals build knowledge through experience. Rooted in 

Piaget’s early work, constructivism highlights that learning is shaped by how students interpret and internalize 

information rather than passively receive it (Piaget, 1955; Xu & Shi, 2018). While not a teaching method itself, 

constructivism provides the theoretical basis for approaches like CTL, guiding how learners engage with and 

make meaning from content. 

CTL was based on the constructivism idea, the origins of which may be traced back to Socrates' dialogues with 

his disciples, in which he asked pointed questions that encouraged his students to recognize the flaws in their 

thinking (Educational Broadcasting Corporation, 2004). Plato's Laws (approximately 1500) and Xenophone's 

Hiero (about 400 BC) are the oldest writings to contain Socrates' dialogues (Schofield, n.d; Bickers & Widger, 

2008). Constructivist educators continue to utilize the Socratic discussion while assessing student learning and 

planning new learning opportunities. The Contextual Teaching and Learning method were based on the theory 

of Constructivists. It was based on the idea that individuals learn by following a series of steps. In 1955, Jean 

Piaget set the foundation for this idea. To understand constructivism, one must know that it is not a teaching 

method in and of itself. 

When implementing a contextual teaching and learning strategy, there were seven components that can be used 

to develop a successful teaching and learning process (Selvianiresa and Prabawanto, 2017). First, 

Constructivism is a way of thinking about teaching and learning that was based on the context. The second 

component is the process of questioning. Teaching and learning strategies that were based on a contextual 
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approach include questioning as the primary strategy. Third, when using a contextual teaching and learning 

approach, all teaching and learning activities revolve on inquiry. Students' knowledge and abilities are the 

consequence of more than just remembering a collection of facts, but they are also the result of their own 

exploration and discovery. Fourth, the term "learning community" refers to the outcome of teaching and 

learning that has been achieved through collaboration with others. Fifth, Student-imitated modeling is more 

effective in teaching a skill and acquiring specific knowledge than traditional modeling. The model provided 

an excellent opportunity for the teacher to demonstrate how something works before the students were required 

to complete the task. Sixth, reflection is a method of thinking on what you've just learned about, as well as 

thinking back on what we have done in the past when studying that subject matter. The seventh step is to 

conduct an authentic assessment. The assessment process was the collection of data that may be used to 

evaluate a student's academic progress. 

RELATED LITERATURE  

Contextualized Teaching and Learning, according to Johnson's book (2011), is a method of teaching and 

learning that aims to increase students' learning productivity. It was based on the belief that it will encourage 

professors and students alike to connect academic concepts to real-world contexts. 

Contextual teaching and learning (CTL) have been shown to improve students' motivation and academic 

performance in the classroom (Laili, 2016). CTL also assists students in developing their critical thinking 

abilities (Tari & Rosana, 2019). 

Students were encouraged to apply what they've learned in the classroom to their everyday lives by using a 

contextual approach to teaching. (Nurhadi et. al., 2009). He claims that Contextual Teaching and Learning 

(CTL) is educating and instructing in a real-world context. (Khotimah, 2014) The use of real-world problems 

or difficulties that students are likely to encounter on a daily basis as learning materials is a growing trend in 

education. 

Related Studies 

The CTL approach helps kids discover the purpose of learning by connecting what they've learned to real-

world situations. This helps them retain the information they've learned for the rest of their lives. Rather than 

focusing on memorization, the CTL strategy aims to increase students' desire to put their newly acquired 

knowledge into practice by connecting it to their everyday activities and interactions (Ilhan et al., 2016). While 

students can discover contextual learning is a mechanism that stimulates the brain to develop patterns that 

embody meaning when they study and remember what they have learned (Johnson, 2014). Consequently, it is 

hoped that students will learn and retain what they have learned if they are able to discover meaning in their 

lectures. This will allow them to meet their learning objectives and achieve positive learning outcomes. 

Previous research using geoboard media in the CTL technique has been deemed successful. When compared to 

tangram, learning with Geoboard may improve students' learning achievement (Lastrijanah, 2017). (Masitoh, 

2018) stated that the Geoboard produced increases pupils' conceptual knowledge of circumference and area. 

Further, The CTL is more efficient than the old way of teaching because it adheres to the properties of 

mathematics, making it easier for pupils to understand topics (Kistian, 2018).  

According to the findings of Mauliana et al. (2018), on the rectangular subject, CTL learning strategies may be 

utilized to create mathematical relationships between them. In addition to rectangular topics, researchers can 

assist students in making connections between statistical material and real-world situations. 

Contextual teaching and learning can help to improve students' mathematical connection skills and abilities. 

Teaching and learning in context (CTL) is a method of engaging students that are engaged in their learning and 

experiences, encouraging students to study on their own, developing their mathematical skills, and imparting 

the sense that mathematics can be used and valuable in everyday life (Selvianiresa and Prabawanto, 2017). 
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Theoretical and Conceptual Framework 

Figure 1 Theoretical-Conceptual Framework of the Study in Schematic Diagram 

 

Figure 1 shows that this study is anchored to Engelmann’s Direct Instruction Theory for the control group. 

CTL is grounded by Constructivist Theory for the experimental group. 

Respondents to this study were Grade 11 STEM students at an independent, non-sectarian university. Students 

were divided into two groups, one for the control group and another for the experiment. The two groups were 

subjected to a pretest, which was followed by an experiment to determine their differences. In the control 

group, students were facilitated using the conventional lecture method, while in the experimental group, 

students were facilitated using the CTL method. After the implementation, both groups were given a posttest. 

In addition, focus group discussion was administered to the experimental group. The data was analyzed, after 

which, an instructional intervention was proposed. Then the conclusion and recommendations were drawn. 

Significance of the Study 

The study would be significant in the instruction of Mathematics in Institutions.  Furthermore, the results and 

findings of the study could be favorable to the following:  

school administrators, the findings offer evidence-based interventions to enhance Mathematics instruction and 

support strategies that maximize the potential of Senior High School students in the subject. 

teachers, the study provides a practical framework for designing more effective and relatable lessons. The 

contextualized instructional samples may serve as useful references for classroom application. 

students, the approach encourages more engaging and meaningful learning experiences, promoting better 

mastery of Mathematics by connecting content to real-life contexts. 

future researchers, the data contributed to the growing literature on CTL in Mathematics education and may 

guide further studies involving inquiry, collaboration, reflection, and authentic assessment. 

Scope and Delimitation of the Study 

This study focused on the application of the Contextual Teaching and Learning Approach in the teaching-

learning of Basic Calculus to Senior High School students, with a particular emphasis on the topics of The 

Derivative as Slope of the Tangent Line, Derivative Rules, and Chain Rule. It was conducted to the Grade-11 
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students from a private university in Cebu City, who took Basic Calculus on their Fourth Mastery of the 

Second Semester for the School Year 2021-2022. Classes were conducted through an online class using a 

Learning Management System (LMS) and other online tools in both synchronous and asynchronous sessions. 

Students attended class on-site but only to a limited time (40 minutes per subject) for a day in a week. 

Definition of Terms 

This part provides the description of the said terms and how it was operationally and conceptually used in the 

study: 

Academic performance. It refers to students’ pretest and posttest scores in Mathematics on the questionnaire 

covering some of the topics of Derivatives. 

Blended learning. It refers to the technique of combining online and in-person learning activities. In this 

study, it focuses more on online learning both synchronous and asynchronous session. Students attended 

classes on-site but only for a limited time (40 minutes per subject) for a day in a week. 

Contextual Teaching and Learning (CTL) Approach. It refers to the approach that recognizes and 

addresses the fact that knowledge is context- or situation-based. It strives to make experience relevant and 

meaningful to students through linkages both in and beyond of the classroom. In the study, it mainly focused 

on Inquiry, Learning Community, Reflection and Authentic Assessment. 

Conventional Lecture Method (CLM). It is an instructor-directed teaching strategy in which pupils are 

instructed to sit and listen (Tularam, 2018). In this study, the students in the control group were exposed to 

lectures in teaching Mathematics concepts. 

RESEARCH METHODOLOGY 

The study design, research setting, research subjects, data collection technique, and research instrument are all 

covered in this chapter. 

Research Design 

This study employed a quasi-experimental, pretest-posttest control group design. Group A (n=34) was taught 

using the CTL approach, and Group B (n=37) received traditional lecture-based instruction. 

 Research Setting and Participants 

The study was conducted in the Senior High School Department of a private university in Cebu City. The 

study was conducted to two sections which were randomly selected from 11 sections of Grade-11 STEM 

students taking the Basic Calculus subject. For group A there were thirty-four (34) students and for group B 

there were thirty-seven (37) students. Group A were the experimental group and exposed to CTL approach, 

while Group B were the control group and exposed to conventional lecture method. 

Data Gathering Procedure 

1.  Research permission was obtained from school authorities. 

2. Students and parents signed consent forms. 

3. A validated 45-item multiple-choice test was administered as pretest and posttest. 

4. CTL was applied in the experimental group through activities incorporating real-world scenarios, 

inquiry-based learning, and collaborative tasks. 

5. A post-intervention focus group discussion (FGD) was conducted with five experimental group 

students. 
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Research Ethics and Data Management Plan 

The study was conducted with the agreement of the chosen school's principal via a request letter delivered 

prior to the start of the study. In conducting the study, the researcher had adhered to the school's norms, good 

behavior, and ethics. 

Before the study was conducted, the students and their parents or guardians were asked to consent. The study 

included students who have received permission from their parents or guardians to participate. Before 

completing the consent form, students and parents were informed about the procedures for conducting the 

study. 

The study's findings were shared with students, parents, and the school. The respondents' personal information 

was not disclosed. Only the responders' scores were gathered. 

Pedagogical Approach 

Two teaching strategies were used in the study: the experimental group received instruction using Contextual 

Teaching and Learning (CTL), while the control group received traditional lectures. 

Control Group 

Using Google Forms, students first finished a validated pretest. The school's LMS was used for both 

synchronous (ClassIn/Google Meet) and asynchronous sessions of instruction. Lessons took the form of 

lectures, starting with a question pertaining to the subject, followed by explanation, instruction, and an online 

posttest. 

Experimental Group 

Additionally, the experimental group finished a pretest. Through the integration of inquiry-based learning, 

group collaboration, reflection, and practical assessment tasks, the CTL approach was used to deliver 

instruction. After the last session, a posttest was administered. In addition, five students took part in a focus 

group discussion (FGD) to discuss their experiences with CTL; their answers were gathered online and 

verified in person. 

Research Instrument 

For the pretest and posttest, the researcher utilized a validated teacher-created questionnaire. The 45-item 

multiple-choice question tool includes questions on The Derivative as Tangent Line Slope, Differentiation 

Rules, and Chain Rule (See Appendix C). The questionnaire was validated by three (3) qualified Mathematics 

instructors (See Appendix D), then, the researcher did a pilot testing and analyzed the data. 

Statistical Treatment of Data 

Data were analyzed using descriptive statistics and inferential tests, including z-test, paired t-tests and 

independent sample t-tests. All tests were conducted at a 5% significance level using Minitab software. 

Presentation, Analyses, And Interpretation Of Data 

This chapter discusses the analyses, findings and interpretations of the data obtained to answer the problems of 

the study. This section addressed the specific research problems, and the discussion is arranged in the order of 

the research problems presented in the previous chapter. 

Academic Performance of the Grade 11 STEM students in Basic Calculus 

Two groups of Grade 11 STEM students in this study, control and experimental groups were subjected to 

pretest and posttest to evaluate their academic performance in Basic Calculus. The pretest and posttest shown 

in Table 1 and 2 evaluated the academic performance of Grade 11 STEM students in Basic Calculus. 
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Table 1 Pretest Performance of the Control and Experimental Groups 

Groups n HM AM SD Test Statistics Qualitative Description 

Computed z-value p-value  

Control Group (exposed to 

conventional lecture method) 

37 27 18.08 8.57 6.32 <0.000* Below Average 

Experimental Group (exposed 

to CTL approach) 

34 27 20.03 7.78 5.22 <0.000* Below Average 

HM = 60% of the test items        

*significant at α = 0.05        

Table 1 shows the pre-test scores of the control and experimental groups. The actual mean of 18.08 (SD=8.57) 

of the control group and the actual mean of 20.03 (SD=7.78) of the experimental group were significantly less 

than the hypothetical mean. This significance was supported by the computed z-tests of 6.32 for the control 

group and 5.22 for the experimental group and p-values of 0.000 for both groups which are less than the 

significance level (α) set at 0.05. Hence, H01 was rejected for both groups. Since both values of the means 

were below the HM, the performance level of both groups in the pretest were Below Average, both groups did 

not reach the 60% passing standard of the school. This performance attributed the fact that both groups were 

heterogeneous groups of STEM students, and the concepts were not yet delivered, so students had little to no 

background about the topics covered on the pretest.  

Table 2 Posttest Performance of the Control and Experimental Groups 

Groups n HM AM SD Test Statistics Qualitative Description 

Computed z-value p-value  

Control Group (exposed to 

conventional lecture method) 

37 27 19.97 11.27 3.78 <0.000* Below Average 

Experimental Group (exposed 

to CTL approach) 

34 27 30.20 8.35 2.23 <0.0127* Above Average 

HM = 60% of the test items        

*significant at α = 0.05        

Table 2 shows that the control group acquired an actual mean of 19.97 (SD=11.27) while the experimental 

group obtained an actual mean of 30.20 (SD=8.35). The computed z-test for the control and experimental 

group were 3.78 and 2.23 respectively. The p-value for the control group was 0.000 while the experimental 

group was 0.0127, both were less than the significance level (α) set at 0.05. The z-test and p-value for both 

groups were significant, thus, H01 was rejected. Since the actual mean was lower than the hypothetical mean in 

control group, the level of performance was still Below Average in the posttest. In the experimental group, 

since the actual mean was higher than the hypothetical mean, the level of performance of the experimental 

group was Above Average in the posttest. Based on the results of the posttest, the control group did not meet 

the 60% passing standard of the school while the experimental group met the 60% passing standard of the 

school.  

The performance of the control group might be because of the lesser close monitoring during the conduct of 

online classes. Particularly in an online asynchronous class, students were reluctant to approach the teacher 

with questions and requests for clarification. For students who might have unstable connections in their area 

can’t reach out to their teacher during the scheduled time for asking clarifications. Fabito, Trillanes, and 

Sarmiento (2021) conducted a study that identified two reasons: having a poor internet connection makes it 

difficult for students to participate in online activities, and it can be challenging to understand teacher 

discussions. The findings revealed that in some cases, teacher-student communication was weak due to limited 

resources such as the internet connection. 
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The performance on the experimental group might be because students were equipped with suitable gadgets, 

have a very stable connections on their areas and enjoy the lesson by connecting it to their real-life situations. 

During the focus group discussion, the student mentioned, “By connecting the different concepts in real-life 

situations this makes it easier and more meaningful to students when it comes to mathematics.” Another 

student also stated, “It helps us connect to the real world.” This result supported the study of Mauliana et al. 

(2018) which states that using a contextual teaching and learning strategy, students' performance can be 

enhanced. The Contextual Teaching and Learning (CTL) approach encourages students to learn from their own 

experiences and knowledge, allows them to learn on their own, increases their mathematical proficiency, and 

conveys the sense that mathematics is useful and valuable to student lives. It also supported the study of 

Pangemanan (2020) which indicates that the learning outcomes of students taught using the standard learning 

process are lower to those of students taught using the CTL technique, particularly when learning 

Mathematics.  Thus, students in the experimental group exposed to CTL approach improved their performance 

in Basic Calculus. 

Mean Gain between the Pretest and Posttest in Academic Performance  

Table 3 shows the significant mean gain between the pretest and posttest in academic performance of the grade 

11 STEM students in the controlled and experimental group.  

Table 3 Mean Gain between the Pretest and Posttest in the Control and Experimental Group 

Group n Pretest 

Mean 

Posttest 

Mean 

Mean 

Gain 

SD Test Statistic 

p-value 

Control (Exposed to conventional lecture method) 37 18.08 19.97 1.89 14.05 0.419 

Experimental (Exposed to CTL approach) 34 20.03 30.20 10.17 12.58 0.000* 

*significant at α = 0.05 (two-tailed test) 

The table shows the difference between the performance of the students from pretest to posttest of both control 

and experimental groups. For the control group exposed to conventional lecture method, the p-value is 0.419 

(mean gain of 1.89) which is greater that the α = 0.05, this was not significant, hence, it failed to reject the 𝐻02.  

Moreover, there is no significant difference in the mean gain between the pretest and posttest of control group. 

The control group showed no significant improvement in their performance in Basic Calculus which might be 

attributed to students’ lack of interest in the topics and less concentration on the online synchronous 

discussion. Students might also attempt to open new tabs in their gadgets and might be doing something else at 

home because they were not required to open their cameras and microphone during the discussions. This result 

of the control group contradicted the claim of Saville et. al. (2006) that in many classroom settings, the 

traditional lecture technique is a useful teaching strategy that has been proved to improve students’ 

performance. Also, the result also opposed the claim of Stockard (2010) that students' reading progress was 

considerably better, employing direct instruction, reading comprehension, and mathematics. 

For the experimental group exposed to CTL approach, the p-value is 0.000 (mean difference of 10.18) which is 

lesser than the α = 0.05, this was significant, hence, it rejected the 𝐻02 . Moreover, there was a significant 

difference in the mean gain between the pretest and posttest of the experimental group. It also implies that after 

the intervention, which is the CTL approach, students’ academic performance in Basic Calculus improved. The 

significant mean gain of the experimental group could be attributed to the fact that students were able to 

perform better using the CTL approach. Students work collaboratively to finish their performance task and 

some assessments, reflect on each topic, and relate it to their real-life situations. This observation was 

supported by the statements coming from the students during the focus group discussion stating, “It is an 

effective approach to guide students into learning basic calculus. By connecting the different concepts in real-

life situations this makes it easier and more meaningful to students when it comes to mathematics.” Another 

student also mentioned, “It helps us connect to the real world. Basic calculus is not just about solving 

problems, but it also helps us to understand deeply the answer.” This finding also supported the study of 

Syamsuddin and Istiyono (2018) that based on students' learning completion, participation in the learning 
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process, and positive response to the learning activity, the Contextual Teaching and Learning approach for 

teaching mathematics to junior high school students is effective. Also, the study of Uslima et al. (2018) which 

has shown that students’ mathematical understanding abilities improved with the use of CTL model. Results 

revealed an improvement in the students’ understanding of the topics on derivatives.  

Comparison between the Control and Experimental Group in terms of their Mean Gain 

Table 4 indicates the significant mean difference between the control and experimental group in terms of their 

pretest and posttest academic performance. 

Table 4 Comparison of the Experimental and Control Group in Terms of Their Mean Gains in Basic Calculus 

Group n Mean 

Gains 

SD Absolute Difference 

Between Means 

Test Statistic 

p-value 

Control (exposed to conventional lecture method) 37 1.891 14.051 8.28 0.011* 

Experimental (exposed to CTL approach) 34 10.176 12.582 

*significant at α = 0.05 (two-tailed) 

In table 4, the p-value 0.011(absolute difference between means = 8.28) is less than α = 0.05, thus the result 

rejects 𝐻03 . Based on this, the mean score of the experimental group is higher than the controlled group, hence 

there is a significant difference between the mean gains of the control and experimental group. The 

performance of the grade 11 STEM students who were exposed to CTL approach has improved compared to 

the performance of those who are using the conventional approach. 

For the control group exposed to Conventional Lecture Method show no significant difference in their pretest 

to posttest results. In the experimental group exposed to Contextual Teaching and Learning Approach, shows 

significant difference in their pretest to posttest results. The result supported the study of Selvianiresa and 

Prabawanto (2017) that it is evident from the posts of the students in both classrooms that there are variations 

in the mathematical connections that students who study through CTL technique and students who learn 

directly may make. The difference between the two classes' average test scores demonstrates that the average 

student grade in the experiment class is higher than the average student grade in the control class. Therefore, 

learning using a CTL approach is preferable compared to learning it directly. Also, it contradicts the study of 

Sadeghi, Sedaghat, and Shaahmadi (2014) evaluated the influence of lectures versus integrated learning 

(blended teaching methods) on student learning. Results, however, indicated that neither the pretest nor the 

posttest scores for the two groups were statistically significant. The result supported the study of Tamur et al. 

(2020) and Kadarsono et al. (2019) which states that CTL has a much greater favorable impact on pupils' 

mathematics understanding skills than the use of the traditional technique. 

To sum it up, the mean gain of the experimental group is statistically higher than the mean gain of the control 

group. This result showed that there was difference between the performance of the pretest to posttest of two 

groups. The CTL approach was more comparable than Conventional Lecture Method in teaching and learning 

Basic Calculus. 

Perspectives of the Grade 11 STEM students exposed to CTL approach 

FGD responses revealed students found CTL helpful and engaging. They appreciated the real-world relevance 

and collaborative nature of the activities. However, some students preferred individual work due to group 

dynamics. Technical issues like poor internet access were also noted.  

On question number one (1), five students agreed that learning Basic Calculus through CTL approach is a 

helpful and effective approach. Furthermore, three students mentioned that CTL approach helps them connect 

the topic to real-world. Then one student said,  
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“It helps them connect to the real world and another student infer that it motivates and unleash their 

adventurous side, they were able to help each other especially when the teacher assigned group activities”.  

As students learned better if they apply and connect the topic to their real-life situations and the teacher 

allowed them to collaborate and work on their group based on the given group task. 

For question number two (2), three out of five students from the FGD stated that CTL approach is hard. As one 

student said that “It is somewhat hard, naay time time nga dili same ang extend effort sa members sa group.” 

Also, two students stated that they prefer to do the task alone or by themselves. One commented that, “For me 

sir, I rather do the activities on my own because I don’t want to wait and rely on my groupmates…” 

Students were exposed to one category of CTL approach which is Learning Community. They need to 

collaborate and work with their group on the given task.  

On question number three (3), three out of five students mentioned that the Performance Task about song 

parody is what they liked the most. The song parody is a group activity where the group must create a lyric 

based on the given topic and used an old song for it. One student said that “I like the performance task because 

it was fun to fully enhanced and correlate a song to the topic. Me, together with my groupmates were having 

fun while having a virtual meeting for the making of the parody song…” 

Otherwise, there was one negative comment about the parody song and said that “Naglisud mi sa song part 

sir.” Moreover, one student stated that “I particularly liked the performance task 4.2. Where we must solve for 

the code and find out the message.”  

For question number four (4), two out of five mentioned that Inquiry Method is the most beneficial. These are 

the reasons: (1) “where we can solve the answer or write on the white board” and (2) “ara mi maka determine 

kinsa ang naminaw, maka kuan dayun mi sac hatbox and ma on ang mic.” In addition, two of them said that 

Authentic Assessment was the most beneficial. The reasons were: (1) “this approach tests our knowledge and 

skills when the things we have learned are applied to the real-world problems. This can also help us spot our 

shortcomings and learn from our mistakes with this approach.” (2) “because it teaches the students how to 

apply their learning into the real world…” Lastly, one out of 5 talked about the song parody that “naglisud mi 

sa song part sir”. 

On the other hand, for the least beneficial, two students stated that reflection was the least beneficial. One of 

the reasons was opinionated. Moreover, three out of five said that inquiry base was the least beneficial. One of 

them reason out that “sometimes, it can’t be executed as it requires a good internet connection.” Thus, the 

majority of them did not like the inquiry method of teaching because it required internet all the time and not all 

students had a good internet connection all the time. 

Lastly for question five (5), five of them agreed that they prefer the CTL approach compared to the traditional 

approach. The reasons were: “nindut sha kay students can explore. More engagement enhances talent and 

skills. It also helps us through life, ma apply ang learnings as we move forward.”, “enhances talent skills”, 

“because there are a lot of things to be done”, “it is more engaging and improves thinking and solving skills” 

and “…since it’s not only fun and interactive but also it can encourage the students to listen and learn things 

they did…” Hence, the majority chose CTL approach to be implemented in their future classes because they 

think that the categories used in the CTL approach might be effective in learning Basic Calculus. 

Proposed Instructional Material using CTL Approach 

Based on the findings, the researcher developed instructional materials integrating CTL principles in Basic 

Calculus lessons. These include modules for teaching Derivatives as Tangents, Differentiation Rules, and 

Chain Rule, incorporating inquiry, collaboration, reflection, and real-world assessments. The Instructional 

Design created will serve as a scheme on how to work with the topics (see Figure 2, 3 and 4). 
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Figure 2  Instructional Design for Basic Calculus (Derivative as Slope of the Tangent) using CTL Approach 
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Figure 3 Instructional Design for Basic Calculus (Differentiation Rules) using CTL Approach 
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Figure 4 Instructional Design for Basic Calculus (Chain Rule) using CTL Approach 
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SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter presents the summary, findings, conclusions, and recommendations of the study. 

Summary  

This study used a quantitative-qualitative method of research which specifically employed pretest-posttest with 

control and experimental group to investigate the effectiveness of the Contextual Teaching and Learning 

Approach (CTL) in enhancing the academic performance in Mathematics-Basic Calculus of the Senior High 

School (SHS) Grade 11 STEM students in a blended learning modality. Specifically, it sought to answer the 

following questions: 

1. What is the pretest Mathematics performance of the students in the: 

1.1 control group (conventional lecture method) and 

1.2 experimental group (with CTL)? 

2. What is the posttest Mathematics performance of the students in the: 

2.1 control group and 

2.2 experimental group? 

3. Is there a significant mean gain difference from the pretest to the posttest Mathematics performance of the 

students in the: 

3.1 control group and 

3.2 experimental group? 
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4. Is there a significant difference in the mean gains in Mathematics academic performance between control 

and experimental group? 

5. What are the feedbacks of the experimental group students towards CTL approach in Basic Calculus?  

6. What instructional material can be developed out of this contextual teaching and learning approach in 

secondary schools as an integrated module for STEM students? 

Findings 

As a result of the analyses and interpretation of data, the following were the findings of the study:  

1. The control and experimental groups had Below Average pretest performance in Basic Calculus. 

2. The control group had Below Average posttest performance while the experimental group had Above 

Average posttest performance in Basic Calculus. 

3. There was no significant difference in the mean gain of the pretest and posttest of the control group 

while there is a significant difference in the mean gain of the pretest and posttest of the experimental 

group.  

4. The experimental group had a significant difference in the academic performance in basic calculus 

compared to the control group. This suggests that the CTL approach was not comparable to the 

conventional lecture in improving the performance of Grade 11 students in Basic Calculus. 

5. The feedback coming from the students was encouraging. The majority expressed that the CTL 

approach helped them to understand the topic well by connecting it to real-life situations. They 

confirmed that they want to experience the CTL approach rather than the conventional approach in 

their future classes. 

6. The researcher developed three (3) instructional designs for Basic Calculus. Specifically on the topics 

of The Derivative as the Slope of a Tangent Line, Differentiation Rules, and Chain Rule, it highlighted 

the Inquiry, Learning Community, Reflection, and Authentic Assessment as categories of the CTL 

approach. 

Conclusion 

Concepts in Basic Calculus are considered challenging for the students due to their complexity and has been 

taught focusing on lecture method and problem solving. However, as the trend of education develops, different 

strategies and approaches could be applied while teaching the subject matter. 

CTL approach is working more effectively than the conventional approach. The utilization of the Contextual 

Teaching and Learning Approach is a potential method for enhancing students’ academic performance of the 

students in Basic Calculus. It makes them responsible for their own performance as it includes collaboration 

where they work as a group and allows them to connect in real-life situations. However, it still faces some 

challenges, especially the lack of resources – internet connection. 
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APPENDIX A 

Permit to Conduct Study 

[DATE] 

[NAME] 

[SCHOOL PRINCIPAL] 

Dear Ms. _________; 

Greetings of Peace! 

It is my great honor to be part of the ___ family. I learn a lot of things that shaped both my personal and 

professional growth. With that, there are still things that I need in order to improve my skills in teaching and to 

give our learners a valuable learning experience. That is why I strongly believe that for a continuous 

improvement for teaching-learning process, in this academe one way is to conduct research. 

I am currently writing my research proposal for this school year, which focuses on the instruction using 

contextual teaching and learning (CTL) approach in teaching Basic Calculus. Contextual teaching and learning 

approach refer to the approach that recognizes and addresses the fact that knowledge is context- or situation 

based. It strives to make experience relevant and meaningful to students through linkages both in and beyond 

of the classroom. In the study, it will manly focus on Inquiry, Learning Community, Reflection and Authentic 

Assessment. I got interested to conduct this study because for the sudden change of mode of our modality, 

students need a new approach to help them learn math in an easy and comprehensive way.  

With this, I am asking for your consent to allow me to conduct my study to the STEM Grade-11 students of the 

SY:2021-2022. 

With your trust and support, the result of this study will be highly beneficial to students, teachers, to the 

school, and to the research community. 

Your permission to conduct this study will be highly appreciated. 

Thank you and God Bless. 

Sincerely, 

FRANZ A. MAG-USARA 

Researcher 

Appendix B 

Consent for Research Participation 

University Of The Philippines Cebu 

College of Social Sciences 

Master of Education Program 

Consent Form For Research Participation 

Title: CONTEXTUAL TEACHING AND LEARNING APPROACH IN MATHEMATICS FOR STEM 

STUDENTS ON BLENDED LEARNING MODALITY 
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Researcher: Franz A. Mag-usara 

Dear Ma’am/ Sir:     

Introduction  

The undersigned student of the Med Program of the University of the Philippines Cebu is conducting a study 

entitled CONTEXTUAL TEACHING AND LEARNING APPROACH IN MATHEMATICS FOR STEM 

STUDENTS ON BLENDED LEARNING MODALITY. This part of our requirements in Educ 298 (Special 

Problem in Education}. We are inviting you to voluntarily participate in the study. 

Purpose of the Study 

The study aims to determine the effectiveness of the Contextual Teaching and Learning Approach (CTL) in 

enhancing the academic performance in Mathematics-Basic Calculus of the Senior High School (SHS) Grade 

11 STEM students in a blended learning modality. Specifically, it sought to answer the following questions:  

1. What is the pretest Mathematics performance of the students in the: 

a. control group (conventional lecture method) and 

b. experimental group (with CTL)? 

2. What is the posttest Mathematics performance of the students in the: 

a. control group (conventional lecture method) and 

b. experimental group (with CTL)? 

3. Is there a significant mean gain difference from the pretest to the posttest Mathematics performance of the 

students in the: 

a. control group (conventional lecture method) and 

b. experimental group (with CTL)? 

4. Is there a significant difference in the mean gains in Mathematics academic performance between control 

and experimental group? 

5. What are the feedbacks of the experimental group students towards CTL approach in Basic Calculus?  

6. What instructional material can be developed out of this contextual teaching and learning approach in 

secondary schools as integrated module for STEM students?  

Participant Selection  

You are being invited to take part in this research because your knowledge and opinions can contribute to 

further our understanding of how the mathematics learning log can affect the performance in mathematics. 

You qualify to participate in the research in your capacity as  

● Grade 11 STEM students taking up Basic Calculus  

Voluntary Participation  

Your participation in this study is entirely voluntary. If you decide to participate, you need to sign this consent 

form. You are still free to withdraw your participation anytime. During the interview, you can opt not to 

answer any of the questions you find too intrusive or offensive. You do not have to give any reason for not 
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responding to any question, or for refusing to take part in the interview. Your information will not be shared to 

anyone outside the research project. You may cancel this consent at any time and without any reason. 

Withdrawing from the study means that your participation in the study will end and information will no longer 

be collected from you.  

Risks and Benefits  

Participation in this study has a minimal risk. If in any case, you may feel uncomfortable in some of the 

questions, you may opt not to answer or withdraw your participation in the study. 

Your participation in the study will help us understand the effects of mathematics learning log on mathematics 

performance. It will also be the basis on what intervention measure may be proposed to improve students’ 

mathematics performance in the new normal. 

Procedure 

If you agree to participate in this study, you will be asked to answer questions related to the topic. Participation 

and conducting the study will take approximately 3-4 weeks all in all or should you wish to give more 

information after the time, it would be highly appreciated. You will be given a copy of the questionnaire ahead 

so that you will be able to prepare for the topics that will be discussed. You may answer the questions to the 

best of your ability. 

Confidentiality  

We assure you that all data gathered in the interview will be kept at the highest level of confidentiality and will 

only be used for academic purposes. All personal information of the respondents will be protected and will not 

be shared. In case of questions or complaints about the research you may contact our research adviser Prof. 

Dexter G. Gabica at dggabica@up.edu.ph.  

Your approval to participate in this study will be greatly appreciated. Thank you for your time and 

consideration regarding this matter.  

Respectfully,  

Franz A. Mag-usara  

Researcher (09205166632)  

famagusara@up.edu.ph           

Participant’s Consent         

● I have read the foregoing information, or it has been read to me. I have had the opportunity to ask 

questions about it, and any questions I have asked have been answered to my satisfaction. I consent 

voluntarily to be a participant in this study. 

● I have been made to understand that my identity will be anonymized and that all information I will 

share will be kept confidential. 

● I confirm that I have been provided a copy of the Informed Consent Form by the researcher. I affirm 

that this consent is given freely and voluntarily.  

Name of the Participant: ______________________________________ 

Signature of the Participant: ___________________________________ 

Date (dd/mm/year): ___________________________ 
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Name of the Participant’s Parent: ______________________________________ 

Signature of the Participant’s Parent: ___________________________________ 

Date (dd/mm/year): ___________________________ 

Certificate of Consent Received by:  

Print Name of Researcher: _____________________________________ 

Signature of Researcher: _______________________________________ 

Date (dd/mm/year): ___________________________________________ 

Appendix C 

Researcher-constructed Instrument for the Pretest and Posttest 

Direction: Read and analyze each item carefully. Choose the letter of the BEST answer. 

1. Which of the following statements is TRUE? 

A. Secant line to a circle is a line intersecting any three points on that circle. 

B. Secant line to a circle is a line intersecting at exactly one point on that circle. 

C. Tangent line to a circle is a line intersecting at the center of that circle. 

D. Tangent line to a circle is a line intersecting at exactly one point, the point of tangency. 

2. Given points A, B, and C, had coordinates (1, -3), (3, - 2) and (-1, 0) respectively, which of the following 

lines has a positive slope? 

A. 𝐴𝐵 ⃡          

B.  𝐴𝐶 ⃡         

C.  𝐵𝐶 ⃡         

D. 𝐶𝐷 ⃡     

3. Which of the following is the formula for finding the slope of a line? 

A. 𝑚 = 
𝑦−𝑦0

𝑥−𝑥0
  

B. 𝑚 = 
𝑦0−𝑦

𝑥−𝑥0
      

C. 𝑚 = 
𝑦−𝑦0

𝑥+𝑥0
      

D. 𝑚 = 
𝑦+𝑦0

𝑥−𝑥0
     

4. Find an equation for the line tangent to given curve,  𝑦 = 𝑥2 − 𝑥 𝑎𝑡 𝑥 = −3. 

A. 𝑦 = −7𝑥 − 6     
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 B. 𝑦 = −7𝑥 + 6      

 C. 𝑦 = −7𝑥 − 9    

D. 𝑦 = −7𝑥 + 9 

5. Which of the following is the point-slope form? 

A. 𝑦 − 𝑦0 = 𝑥0(𝑥 − 𝑚)   

B. 𝑦 − 𝑦0 = 𝑚(𝑥 − 𝑥0)    

C. 𝑦 + 𝑦0 = 𝑥0(𝑥 − 𝑚) 

D. 𝑥 − 𝑥0 = 𝑚(𝑦 − 𝑦0) 

6. What is the equation of the line containing points (2,3) and (-1, 0)? 

A. 𝑦 = −𝑥 + 1   

B. 𝑦 = 𝑥 + 1    

C. 𝑦 = 𝑥 − 1    

D. 𝑦 = −𝑥 − 1 

7. Which of the following is the process involved in the step shown below? 

 

A. Rationalization   

 B. Factoring    

C. Finding LCM   

D. Simplification 

8. For a function g, we are given that g(7) = -3 and g’(7) = -1. What is the equation of the tangent line to the 

graph of g at x = 7? 

A. 𝑦 + 1 = −3(𝑥 − 7)       

B. 𝑦 + 3 = −1(𝑥 − 7)      

C. 𝑦 − 7 = −1(𝑥 + 3) 

D. 𝑦 − 7 = −3(𝑥 + 1) 

9. When is the slope of a tangent line to a curve at a given point equal to zero? 

A. broken line   

B. diagonal line  
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C. horizontal line  

D. vertical line 

10. What is the equivalent slope-intercept form of the point-slope form,  

𝑦 − 5 = −4(𝑥 − 7)? 

A. 𝑦 = −4𝑥 + 33      

B. 𝑦 = −4𝑥 − 33          

C. 𝑦 = 4𝑥 − 23              

 D. 𝑦 = 4𝑥 + 23 

11. Which of the following is the derivative or 𝑓′(1) 𝑜𝑓 𝑓(𝑥) =
2𝑥

𝑥+1
? 

A.
1

4
     

B. 
1

2
     

C.1     

D.2 

12. Which of the following is the slope and equation (standard form) of the tangent line to the 𝑓(𝑥) =

 
1

𝑥+1
 𝑎𝑡 𝑥 = 2? 

A. 3𝑥 + 9𝑦 = 7      

B. 𝑥 + 9𝑦 = 3         

 C. 𝑥 − 9𝑦 = −1             

  D).𝑥 − 9𝑦 = 5 

13. Which of the following is the slope-intercept form of tangent line to the given function in item# 12? 

A. 𝑦 =  −
1

3
𝑥 +

7

9
        

B. 𝑦 =  −
1

9
𝑥 +

5

9
       

C. 𝑦 =  
1

9
𝑥 +

1

9
  

D. 𝑦 =  
1

9
𝑥 −

5

9
  

14. The given limit below represents the derivative of a function 𝒇 at a number  , which of the following is the 

𝒇(𝒙) and 𝒙? 

lim
𝑡→1

√𝑡 + 1 − √2

𝑡 − 1
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A. 𝒇(𝑥) = 𝑡 + 1 ; 𝒙 = 1        

B. 𝒇(𝑥) = 𝑡 + 1 ; 𝒙 = 2        

C. 𝒇(𝑥) = √𝑡 + 1; 𝒙 = 1 

D. 𝒇(𝑥) = √𝑡 + 1; 𝒙 = 2 

15. Which of the following describes the derivative of 𝑓(𝑥) = √𝑥2 + 2𝑥 𝑎𝑡 𝑥 = 0? 

A. infinite        

 B. finite     

C. undefined     

D. zero 

16. What point will the function 𝑦 =
𝑥+3

𝑥−3
  be discontinuous? 

A. x = -3   

B. x = 0    

C. x = 1   

D. x = 3 

17. Is the function given below continuous or differentiable at x = 2? 

𝑓(𝑥) = {
2𝑥2 − 𝑥         , 𝑥 ≤ 2

           8𝑥 − 2           , 𝑥 > 2          
 

A. Continuous but not differentiable 

B. Differentiable but not continuous 

C. Both continuous and differentiable 

D. Neither continuous nor differentiable 

18. Which of the following is continuous? 

A. 𝑓(𝑥) = |𝑥|     

B. 𝑓(𝑥) =
1

𝑥
     

C. 𝑓(𝑥) =
2𝑥−1

𝑥+1
 

D. 𝑓(𝑥) = {
ln 𝑥          , 𝑥 < 0

          0           , 𝑥 = 0         
 

19. Which of the following is NOT differentiable? 

A.  𝑓(𝑥) = |𝑥|      
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B. 𝑓(𝑥) = (𝑥 + 4)2     

C. 𝑓(𝑥) = 3 

D. 𝑓(𝑥) = 2𝑥 + 1 

20. Which of the following statements is CORRECT? 

A. Continuous functions are differentiable. 

B. Continuous functions do not have graphs. 

C. Continuous functions are not differentiable. 

D. Continuous functions have gaps on their graphs. 

21. What is the derivative of 𝑦 = ln(𝑥3 + 4) ? 

A. 𝑦′ = 
2𝑥3+4

4
    

B. 𝑦′ =  
6𝑥3−4

4𝑥
    

C. 𝑦′ =  
3𝑥2

𝑥3+4
    

D. 𝑦′ = 
2𝑥3

𝑥3+4
 

22. What is the derivative of 𝑓(𝑥) = 𝑥6? 

A. 𝑓′(𝑥) = 6𝑥4  

B. 𝑓′(𝑥) = 6𝑥5   

C. 𝑓′(𝑥) = 6𝑥6  

D. 𝑓′(𝑥) = 6𝑥7 

23. What is the derivative of 𝑦 = 105𝑥? 

A. 𝑦′ = 𝑙𝑛10    

B. 𝑦′ = 10 ln (5)   

C. 𝑦′ = 50 𝑙𝑛𝑥 

D. 𝑦′ = (5)105𝑥𝑙𝑛10 

24. What is the derivative of 𝑦 = 5𝑒𝑥 + 3𝜋? 

A. 𝑦′ = 5𝑒𝑥             

 B. 𝑦′ = 5𝑒𝑥 + 𝜋  

C. 𝑦′ = 5𝑒𝑥 + 3    

D. 𝑦′ = 5𝑒𝑥 + 3𝜋 
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25. What is the derivative of = 3𝑥2 sin 𝑥 ? 

A. 𝑦′ = 3𝑥2𝑐𝑜𝑠𝑥      

B. 𝑦′ =  3𝑥2𝑐𝑜𝑠𝑥 + sin 𝑥     

C. 𝑦′ =  3𝑥2𝑐𝑜𝑠𝑥 + 6𝑥 sin 𝑥 

D. 𝑦′ = 3𝑥2𝑐𝑜𝑠𝑥 + 3𝑥2𝑠𝑖𝑛𝑥 

26. What is the derivative of = 𝑒2𝑥+1 ? 

A. 𝑦′ = 𝑒2𝑥+1       

B. 𝑦′ =  2𝑒2𝑥+1      

C. 𝑦′ =  2𝑥𝑒2𝑥+1 

D. 𝑦′ = (2𝑥 + 1)𝑒2𝑥+1 

27. What is the derivative of 𝑦 = 3𝑐𝑠𝑐−1𝑥? 

A.  𝑦′ = −
3

𝑥√𝑥2−1
  

B.  𝑦′ = −
3𝑥

𝑥√𝑥2−1
  

C.  𝑦′ = −
3

𝑥2√𝑥−1
  

D.  𝑦′ = −
3𝑥

𝑥2√𝑥−1
 

28. What is the derivative of 𝑦 = log3 2𝑥3? 

A.  𝑦′ = 
3

3𝑥𝑙𝑛3
   

B. 𝑦′ =  
2𝑥2

2𝑥3𝑙𝑛3
   

C. 𝑦′ =  
3𝑥2

2𝑥3𝑙𝑛3
   

D. 𝑦′ = 
6𝑥2

2𝑥3𝑙𝑛3
 

29. What is the derivative of 5x? 

A. 0    

B. 1    

C. 5    

D. 5x 

30. What is the derivative of 𝑓(𝑥) = 𝑥6? 

A. 𝑓′(𝑥) = 6𝑥4  
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B. 𝑓′(𝑥) = 6𝑥5  

C. 𝑓′(𝑥) = 6𝑥6              

 D. 𝑓′(𝑥) = 6𝑥7 

31. Find the derivative of 𝑓(𝑥) = (𝑥5 + 4)5. 

A.5𝑥5(𝑥4 + 4)4  

B. 6𝑥5(𝑥6 + 4)4  

C. 30𝑥5(𝑥6 + 4)  

D.30𝑥6(𝑥4 + 4) 

32. If 𝑦 = 𝑓(𝑔(𝑥)) where 𝑦 = 𝑐𝑠𝑐3𝑥, what is the u of the function? 

A. x    

B. 𝑐𝑠𝑐3𝑥   

C. csc x   

D.𝑥3 

33. Find the derivative of 𝑦 = (𝑥2 + 2)4. 

A. 𝑦′ = 8𝑥(𝑥2 + 4)3     

B. 𝑦′ = 4𝑥(𝑥2 + 4)3     

C. 𝑦′ = 8𝑥(𝑥2 + 4)4 

D. 𝑦′ = 8𝑥2(𝑥2 + 4)4 

34. Find the 
𝑑𝑦

𝑑𝑥
 if 𝑦 = 𝑐𝑜𝑠5𝑥. 

A. 5𝑐𝑜𝑠4𝑥   

B. 5𝑐𝑜𝑠4𝑥𝑠𝑖𝑛𝑥   

C. -5𝑠𝑖𝑛4𝑥   

D. −5𝑐𝑜𝑠4𝑥𝑠𝑖𝑛𝑥 

35. Find the 
𝑑𝑦

𝑑𝑥
 if y =√−2𝑥3 + 4.

3
 

A.
𝑥

√(−2𝑥3+4)23    

B.− 
2𝑥

√(−2𝑥3+4)33   

C.− 
2𝑥

√(−2𝑥3+4)3
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D. 
2𝑥

√(−2𝑥3+4)23  

36. Find y’ if 𝑦 = cot(4𝑥). 

A. −4 𝑐𝑠𝑐2(4𝑥)  

B. 4 𝑐𝑠𝑐2(4𝑥)   

C.  𝑐𝑠𝑐2(4𝑥)   

D. − 𝑐𝑠𝑐2(4𝑥) 

37. Find the derivative of 𝑦 = (17𝑥2 − 5𝑥)50 

A. 6𝑥5(𝑥6 + 4)4     

B. 50(17𝑥2 − 5𝑥)49(34 − 5)    

C. 30𝑥5(𝑥6 + 4) 

D. 30𝑥6(𝑥4 + 4) 

38. Find y’ if 𝑦 = tan (2 + 3𝑥3). 

A. sec(2 + 3𝑥3)  

B. 9𝑥 𝑐𝑜𝑡2(2 + 3𝑥3)  

C. 9𝑥 𝑠𝑒𝑐2(2 + 3𝑥3) 

D.  𝑠𝑒𝑐2(2 + 3𝑥3) 

39. Differentiate 𝑦 = sin(7𝑥). 

A. 𝑦′ = −7𝑐𝑜𝑠7𝑥  

B. 𝑦′ =  −7𝑠𝑖𝑛7𝑥  

C. 𝑦′ =  7𝑥𝑐𝑜𝑠7𝑥  

D. 𝑦′ =  7𝑐𝑜𝑠7𝑥 

40. Differentiate 𝑦 =
4

(𝑥2−3)3 

A. 𝑦′ = −
24𝑥

(𝑥2−3)4  

B. 𝑦′ = −
24𝑥

(𝑥2−3)3  

C.  𝑦′ =
12𝑥

(𝑥2−3)4  

D. 𝑦′ = −
12𝑥

(𝑥2−3)3 

41. Find the derivative of 𝑦 = √𝑐𝑜𝑠2𝑥. 
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A. 𝑦′ =
𝑐𝑜𝑠2𝑥

√sin 2𝑥
   

B. 𝑦′ = −
𝑐𝑜𝑠2𝑥

√sin 2𝑥
  

C. 𝑦′ =
𝑠𝑖𝑛2𝑥

√cos 2𝑥
   

D. 𝑦′ = −
𝑠𝑖𝑛2𝑥

√cos 2𝑥
 

42. Find y’ if 𝑦 = (𝑒4𝑥) + 8. 

A. 4𝑒3𝑥 + 8   

B. 𝑒4𝑥    

C.4𝑒4𝑥    

D. 32 

43. Find y’ if 𝑦 = cos(2𝑥2). 

A. 4sin (2𝑥2)   

B. -4x sin (2𝑥2)  

C.2𝑥 cos(2𝑥2)   

D.−4𝑥 cos(4𝑥2) 

44. Find the 
𝑑𝑦

𝑑𝑥
 if 𝑦 =  (2𝑥 + 3)−5. 

A. 
𝑑𝑦

𝑑𝑥
= −

10

(2𝑥+3)6  

B. 
𝑑𝑦

𝑑𝑥
= −

3

(2𝑥+3)4  

C. 
𝑑𝑦

𝑑𝑥
= 

6

(2𝑥+3)5  

D. 
𝑑𝑦

𝑑𝑥
= −

5

(2𝑥+3)4 

45. Find the 
𝑑𝑦

𝑑𝑥
 if 𝑦 =  (5𝑥2 + 3)−4. 

A. 40𝑥(5𝑥2 − 3)3  

B. 20𝑥2(5𝑥2 − 3)3  

C. 4(5𝑥2 − 3)3  

D. 5𝑥2(5𝑥2 − 3)4 

Appendix D 

March 21, 2022 
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RE: Request Letter for Tool Validation 

Dear Mr. __________: 

Greetings! 

I am Franz A. Mag-usara, currently enrolled in the Master of Education program at the University of the 

Philippines Cebu and I am in the process of writing my master’s Thesis. The study is entitled “Contextual 

Teaching and Learning Approach in Basic Calculus-Blended Learning”. A pretest and posttest 

questionnaire as instrument will be used in the said study specifically on the topics, The Derivative as Slope of 

the Tangent Line, Derivative Rules, and Chain Rule. I am writing to request your expertise to validate the self-

made questionnaire to qualify for conduct of the study. Knowing your expertise in the field of Mathematics, I 

would like to ask for your help in validating the said instrument before administering it to the respondents of 

the study. 

Herein attached are the validation sheet, questionnaire, and the statement of the problem of the study. I will be 

glad to hear your suggestions and comments for the improvement of the instrument. 

I am looking forward that my request would merit your positive response. Your positive response is highly 

appreciated. Please feel free to contact me through 09205166632 should you have any concerns, and I will be 

happy to answer any questions. You may reach me thru my email as well at famagusara@up.edu.ph. 

Thank you and God bless. 

Respectfully Yours, 

Franz A. Mag-usara 

M.Ed. Mathematics 

UP Cebu  

VALIDATORS 

Dr. Edward Kiunisala 

Chairman of Mathematics Department 

Cebu Normal University 

Osmeña Boulevard, Cebu City, Philippines 

Mr. Jacque Bon-Isaac Aboy 

Assistant Professor I 

University of the Philippines-Cebu  

Lahug, Cebu City, Philippines 

Mr. Dexter Gabica 

Faculty 

University of the Philippines - Cebu 

Lahug, Cebu City, Philippines 
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