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Abstract— The battle cry of the Philippine Education System in 

carrying out the K–12 Curriculum is "Ready for employment, Ready 

for entrepreneurship, Ready for college." The extra two years of 

basic education are meant to help learners get ready for college or 

the workforce. Additionally, since CHED Memorandum Order No. 

105 places a strong emphasis on academic independence, students 

are still allowed to enroll in any college course they choose, 

regardless of the senior high school track they have completed. This 

study aimed to determine the determine the trajectory and 

performance in Calculus 1 of Bachelor of Secondary Education 

specializing in Mathematics at Cebu Roosevelt Memorial Colleges, 

Bogo City, Cebu for the S.Y. 2022 – 2023. Findings served as basis 

for proposed action plan. A descriptive – predictive research was 

adopted for this study. The researcher started to investigate the 

students’ SHS strand if this would predict their performance through 

multiple linear regression. In a result, majority of the Math major 

students had a poor performance in Calculus 1. Thus, Senior High 

School Strand influence their performance in Calculus 1. 
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I. INTRODUCTION  

The K-12 program was implemented in the Philippines in 

2013. When RA 10533 became effective in 2013. This 

legislation is known as the "Enhanced Basic Education Act of 

2013, which strengthened the Philippine Basic Education 

System by enhancing the curriculum and increasing the 

number of years of basic education, adopting the K to 12 

primary education system. The four-year secondary education 

is replaced by a six-year junior and senior high school 

curriculum. This was pushed through to help Filipino students 

develop holistic 21st-century skills. Old high school has three 

primary tracks: general academic, sports and arts, and 

technical vocational and livelihood education. The strand of 

science, technology, engineering, and mathematics (STEM) is 

integrated into the general academic track. The traditional 

approach replaces a more innovative one emphasizing critical 

thinking and scientific abilities (Montebon, 2014). 

Furthermore, Estonato (2017) stated that STEM 

encourages secondary school graduates to enrol in science-

related tertiary courses. Again, Orale and Sarmiento (2016) 

discovered that the Philippines' SHS-STEM track is superior 

to that of Japan and the United States. Cabansag (2014) states 

that STEM graduates will be better prepared for jobs abroad. 

Precalculus and Basic Calculus are the specialized subjects of 

STEM students. 

Students' calculus performance in the Philippines has never 

been promising. Calculus is currently regarded as one of the 

most demanding and challenging major courses for college 

students in the Philippines (Angeles, Fajardo & Tanguilig III, 

2015; Salazar, 2016). The Philippines fared the worst among 

the ten countries in mathematics, with students scoring poorly 

in the calculus topic, according to the Trends in International 

Mathematics and Science Study results from 2008. 

Additionally, it is considered a dull and purely procedural 

subject (Matthews, Hoessler, Jonker & Stockley, 2013). The 

conventional method of teaching calculus does not aid 

students in comprehending the fundamental ideas (Martin, 

2013). As a result, problem-solving abilities and conceptual 

grasp of the subject should be emphasized to improve calculus 

teaching and learning. As Calculus is now a required subject 

in the STEM (Science, Technology, Engineering, and 

Mathematics) strand of the Senior High School (SHS) 

curriculum, this is done to better prepare students for the 

problems of 21st-century society. This puts a task on all math 

educators to use a strategy that allows pupils to research and 

explore diverse mathematical ideas through various 

representations. 

Researchers find evidence of students' struggles and 

calculus knowledge gaps. Researchers' findings thus support 

misconceptions, rote learning, and a lack of conceptual 

knowledge, even while students' success on teachers' designed 

tests and examination papers shows some signs of wisdom and 

understanding (Cabansag, 2014). Researchers have found that 

students struggle to grasp calculus concepts in general and the 

little idea in particular in-depth and accuracy (Dunlosky et al., 

2013; Kang, 2016). Most mathematics teachers' and students' 

focus in the traditional two approaches is on rules and 

processes. Due to this routine, most students follow the rules 

and procedures without internalizing them and concentrating 

on the underlying principles (Kinley, 2016; Makgakga & 

Makwakwa, 2016). 

 Moreover, the requirements for applicants to a specific 

program in a school altered the Philippines' implementation of 

K-12 education. To maintain alignment, the curriculum 

developers stated that only STEM graduates would be 

accepted in the program for this institution's Bachelor of 

Secondary Education with a Specialization in Mathematics 

(Hopkins et al., 2016; Lyle et al., 2020). According to what 

they observed in other nations, STEM graduates are thought to 

be better in mathematics than non-STEM graduates. In light of 

these, the study concentrated on the performance and 

trajectory of the BSED-Math students in Calculus 1 at Cebu 

Roosevelt Memorial Colleges School in Bogo City during 

2022–2023.  
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II. METHODOLOGY 

This study used a descriptive-predictive research design. 

The data were analyzed and interpreted using statistical tools 

such as frequency count and percent, weighted mean, chi-

square, and multiple regression analysis. The correlation 

design was used to determine whether there are any significant 

relationships between respondents' profiles and calculus one 

performance. Furthermore, the predictive method was used if 

the students' trajectory significantly predicted their success in 

Calculus 1. 

This research was conducted at Cebu Roosevelt Memorial 

College. Cebu Roosevelt Memorial College, a private 

institution in Bogo City, Cebu. The respondents of this study 

were the college students who took up a Bachelor of 

Secondary Education major in Mathematics at Cebu Roosevelt 

Memorial Colleges, Inc., Bogo City, Cebu, for the S. Y. 2022-

2023 chosen using a purposive sampling technique. There 

were 15 students from the second year and 15 students from 

the third year. A total of 30 respondents of college students in 

the College of Teacher Education Department participated. 

 This study used researcher–made questionnaires pilot – 

tested at Cebu Roosevelt Memorial College on the last week 

of November 2022. The participants for the pilot testing were 

five (5) 4th year BSEd – Math students who were not part of 

the identified respondents of this study. Questionnaires 

composed of three parts were used in this study part I wanted 

to gather the profile of the respondents: age, gender, and SHS 

strand. Part II was the Calculus 1 questions which consisted of 

25 items. After acquiring permission from the school 

president, a letter was sent to the CTE dean. With the college 

dean's consent, a letter of implied and informed consent was 

sent to the respondents. The questionnaire was distributed 

personally to the respondents. The item/s in the instrument 

were carefully explained to the participants, and they were 

assured that their responses would be used for the study and 

treated with the utmost confidentiality. A semi-structured 

interview was conducted to validate the respondents' 

perceptions and questionnaire responses. 

The profile of the respondents was summarized and 

analyzed using Frequency Count and Percent; the respondents' 

performance in calculus 1 was summarized and analyzed 

using Weighted Mean and Standard Deviation. The Chi-

Square test determined the significant relationships between 

respondents' profiles and calculus one performance. Multiple 

Regression Analysis was used to determine whether the 

respondents' SHS trajectory significantly predicted their 

Calculus 1 performance. 

III. RESULTS AND DISCUSSION 

The primary goal of this study was to assess how the 

educational trajectory of students could serve as a predictive 

factor for their performance in Calculus 1. Specifically, the 

study focused on students at Cebu Roosevelt Memorial 

Colleges, Bogo City, Cebu, during the School Year 2021-

2022. This aimed to uncover the potential influence of various 

educational paths on students' outcomes in Calculus 1. The 

findings were presented systematically in tables, laying the 

foundation for a recommended course of action based on the 

study's outcomes. 

 Table 1 presented the frequency and percent of the 

respondents’ profile to their Senior High School Strand. Of 30 

respondents, 23 preferred non – STEM strand and 7 preferred 

STEM strand. The majority (76.67 %) of the respondents 

came from the non – STEM strand while only (23.33 %) came 

from STEM strand. This implied that the majority of the 

respondents who took Bachelor of Secondary Education major 

in Mathematics came from non – STEM strand. 

 
Table 1. Respondents’ Profile 

Profile Frequency Per Cent 

Non-STEM 23 76.67 

STEM 7 23.33 

 

Level of Performance of the Students in Calculus 1 

The level of performance of the respondents has various 

ranges and interpretations. Respondents who have a score 

from 23 - 25 were Excellent, 21 – 22 were Very Good, 19 – 20 

were Good, 17 – 18 were Satisfactory, 15 -16 were Fairly 

Satisfactory and those below 14 were failed. 

 
Table 2. Respondents' Level of Performance in Calculus 1 

Score 

Ranges 
Interpretation 

 

f % 

23 - 25 Excellent 7 23.3 

21 - 22 Very Good 1 3.3 

19 -20 Good 2 6.7 
17 -18 Satisfactory 4 13.3 

15 - 16 Fairly Satisfactory 1 3.3 

14 and 
below 

Failed 15 50 

 Total 30 100 
 Mean 15.967 

 Standard 

Deviation 
5.67 

 

Table 2 showed the mean of 15.97 and a standard 

deviation of 5.67. It shows that 23.3 % of the respondents 

were excellent, 3.3 % were very good, 6.7 % were good, 13.3 

% were satisfactory, 3.3 % were fairly satisfactory and 50 % 

were failed. Moreover, 50 % of the respondents were below 

the mean and standard deviation. It is implied that majority of 

the respondents have not a good performance in Calculus 1. 

Meanwhile, 50% of the respondents were under marginal 

performance, indicating that the scores were spread. 

Moreover, 3.3% were one standard deviation above the mean, 

13.3 % were two standard deviations above the norm, 6.7 % 

were three deviations above the mean, 3.3 % were four 

standard deviations above the mean and 23.3 % were five 

deviations above the mean. Only 7 out of 30 respondents (23.3 

%) have an excellent performance in Calculus 1. 

Problems Encountered by the Students 

During the Calculus 1 class, the following problems 

presented which were the students encountered. Table 3 

showed the respondents’ problems encountered in Calculus 1. 

The top – ranked problems were as follows, the students had 

difficulty in solving complex problems, in determining the 

trigonometric derivatives and in doing related problem of 

determining the limit value of a point. “I have difficulty in 

solving complex problems” (72.73%) interpreted as ranked 1. 
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On the other hand, the bottom three in rank were as follows: 

the students had difficulty in algebraic manipulation, in 

simplifying algebra of determining limit values and in visual 

representations. Based on the data, the respondents largely 

claimed that they had difficulties in solving complex problems 

in terms of applying the basic concept of Calculus 1. 

 
Table 3. Problems Encountered by the Respondents 

Problems Encountered Frequency Percentage Rank 

1.  I have difficulty in 
graphing conic sections 

19 57.58 4 

2. I have difficulty in doing 

related problem by 

determining the limit value 

of a point 

20 60.61 3 

3. I have difficulty in 
simplifying algebra in 

determining limit values 

9 27.27 9 

4.  I have difficulty in 
determining the 

trigonometric derivatives 

22 66.67 2 

5.   I have difficulty in 
completing limits in the 

form of cube root, fourth 

roots and others 

17 51.52 5 

6. I have difficulty in visual 

representations 
9 27.27 9 

7. I have difficulty in solving 
complex problems 

24 72.73 1 

8. I have difficulty in 

algebraic manipulation 
10 30.30 8 

9. I have difficulty in solving 

the minimum and maximum 

values 

12 36.36 7 

10. I am preoccupied 13 39.39 6 

 

Students’ Profile and their Level of Performance in Calculus 1 

To determine the significant relationship between the 

students’ profile and their level of performance in Calculus 1 

is through Chi – square. 

 
Table 4. Relationship between Students’ Profile and their Level of 

Performance in Calculus 1 

Students' 

Profile in 

relation to: 

df x2 
P-

value 

Decision 

on Ho            

(ά = 0.05) 

Interpretation 

Calculus 
Performance 

11 4.845 0.938 
Failed to 
Reject Ho 

Not Significant 

** Correlation is significant at the 0.05 level (2-tailed) 

 

Table 4 revealed that the profile of the respondents has a 

significant relationship to their performance in Calculus 1. 

This implied that their Senior High School Strand influence 

their performance in Calculus 1. 

Multiple studies have revealed that students that achieve a 

high grade in introductory calculus actually have a weak 

understanding of the course’s key concepts (Bressoud, 

Carlson, Mesa, & Rasmussen, 2013). These results put in 

question whether or not the traditional calculus curriculum is 

preparing students to use ideas of calculus in future courses 

(Bressoud, Carlson, Mesa, & Rasmussen, 2013). Ongoing 

efforts to reform calculus instruction arise from concerns that 

students are learning calculus as simply a series of algorithms 

without conceptual understanding (Dawkins & Epperson, 

2014). Furthermore, whether they were from STEM strand but 

they would not go deeper the lesson then they could not be 

able understand the concept. 

Educational Trajectory as Predictor of the Students’ 

Performance in Calculus 1 

The tables were presented to determine whether the 

dependent variable would cause a change to the model. These 

tested the null hypothesis that the predictors in the model have 

no effect on the dependent variable. 

 
Table 5. Model Summaryb 

Model R 
R 

Square 

Adjusted 

RSquare 

Std. Error of 

the Estimate 

1 .067a .005 -.031 5.75926 

a. Predictors: (Constant), Strand 

b. Dependent Variable: Performance 

 

The table shows the multiple linear regression model 

summary and overall fit statistics. R-value represents the 

correlation between the dependent and independent variables. 

R-value is 0.067 which indicates a weak positive degree of 

correlation. The result of Table 5 further showed that the R 

Square is of 0.005 and adjusted R Square of 0.031 that the 

linear regression explains 5% of the data variance. The R 

Square shows that it is not effective enough to determine the 

relationship. Thus, there is no correlation between the 

respondents’ profile to their performance in Calculus 1. 

 
Table 5.1. ANOVAa 

Model 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

1 

Regression 4.234 1 4.234 .128 .724b 

Residual 928.733 28 33.169   

Total 932.967 29    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Strand 

 

Showing the summary of the prediction of their Senior 

High School Strand to their performance in Calculus 1 was 

presented in Table 5.1. The term “analysis of variance or 

ANOVA is a group of statistical models and estimation 

procedures that go with them that are used to examine the 

difference between means. 

 
Table 5.2. Coefficientsa 

Model 

Unstandardize

d Coefficients 

Standardized 

Coefficients 
t Sig 

B 
Std. 

Error 
Beta 

1 
Constant 14.398 4.516  3.188 .004 

Strand .888 2.486 .067 .357 724 

a. Dependent Variable: Performance 

 

The table shows that the significance value is 0.724 which 

is greater than 0.05. Thus, we reject the second null hypothesis 

which states that respondents’ profile doesn’t significantly 

predicts the students’ performance in calculus 1. According to 

Sadler and Sonnert (2015) that the effect of taking pre-

calculus in college on subsequent performance in Calculus I. 

They compared the performance of students just below the 

cut-off who were allowed to proceed directly to Calculus I 

with those who were just above the cut-off. If pre-calculus is 
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of benefit, those just below the cut-off should do better in 

Calculus I than those who are just above. Because of the size 

of their study, they were able to do this across the range of 

student levels of preparation for calculus as measured by high 

school grades in mathematics. 

This study sought to examine the academic journey and 

performance of Bachelor of Secondary Education majors 

specializing in Mathematics at Cebu Roosevelt Memorial 

Colleges, Bogo City, Cebu, during the academic year 2022-

2023. In terms of the respondents' backgrounds, the majority 

(76.67%) came from non-STEM educational tracks, while the 

remaining 23.33% were from STEM tracks during Senior 

High School. When evaluating the students' performance in 

Calculus 1, distinct score ranges determined their performance 

levels, with only 23.3% achieving excellence and 50% falling 

short of expected performance. Notably, students reported 

facing challenges with complex problem-solving. The study 

revealed a significant correlation between students' Senior 

High School strands and their Calculus 1 performance, 

demonstrating that the strand they pursued in Senior High 

School had a discernible impact on their performance in 

Calculus 1. Furthermore, the findings indicated that despite 

deviations from their Senior High School strands, students 

were enthusiastic about pursuing careers as Mathematics 

teachers, suggesting the importance of tailored instruction, 

including collaborative group activities, to enhance their 

learning experiences. In the broader context of global 

educational trends, various countries, including the 

Philippines, have been actively reforming their education 

systems to equip graduates with the knowledge and skills 

necessary for a rapidly evolving information age and to foster 

active participation in economic, socio-cultural, and political 

matters (Okabe, 2013). 

IV. CONCLUSION 

In taking up a Bachelor of Secondary Education major in 

Mathematics, the students should have a strong foundation in 

Pre–Calculus and Basic Calculus. The alignment of their SHS 

strand helps the students perform better in Calculus 1. 

Consequently, the poor performance in Calculus 1 encouraged 

the school and administrators to pay attention to choosing the 

SHS strand of the students since this will affect their possible 

careers. Furthermore, conducting orientation will help the 

students to anticipate correctly. 
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