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Abstract

Aims: Calculus course plays an important role in the successi@fice and technology as it compou
knowledge, performances and understanding developed innterfiental stages for other mathematical,
science and technology courses. Previous studies cldimeintegration is a difficult topic as compared
to the other topics in Calculus course. However, studie how far the integration performance
contributes to the overall performance of the subjeetfitge remained unanswered. Thus the objeqgtive
of this study is to investigate the relationship betwestudents’ integration performance with their
performance in Intermediate Calculus (known as Calculosujse.

Place and Duration of Study:676 students’ examination papers from two consecutivesens for,
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year 2016 at the Diploma level in one higher institution inEbst Coast of Malaysia were analyzec
this study. Marks obtained from each question were usttegeerformance indicator.

Methodology: The descriptive analysis was used to compare the pexfmenof two consecutiv
semesters of students in their final exam for Calculuhe students who scored less than half of 33
marks (less than 16.5) in integration topic were deemedhaaing low integration performance.
Otherwise they were considered as having high integratidorpeance. By using the cross-tabulatipn
and Chi-Square correlation, the relationship between the ssottained in integration topic and final
examination results were investigated.

Results: The findings revealed students with low integration peréorce have high tendencies to fail the
final examination and students with high integration pentorce have more chances to pass the final
examination. In addition, the result showed that more tladéfnohthe repeaters have the tendency to (fail
the course again. Meanwhile, the result also showed tilnd¢rgs who remained weak in the previously
taught concept were also unable to solve the problem pogkdm in the integration topic. Based on the
findings of the study, it is recommended that educatoesd e plan effective strategies such |as
organizing the diagnostic test at prior to the Calculass; promoting actively the mathematics clinic,
organizing workshop for the diagnosed weak students or peep gliscussion, and sharing materials
with the students through the online learning platform.

Keywords: Calculus; integration; repeaters; performance.
1 Introduction

Mathematical performances play a crucial role in the esgf careers in the field such as science,
technology, engineering and mathematics [1]. Howevewesithe last twenty years ago, mathematics
teaching and learning process has faced big issusklavel of education due to the lower achievement in
mathematics course. Many parties which involving paresttggdents, teachers, universities, education
department, and Ministry of Education are concerned about tiierpance of students who are poor in
Mathematics and the declining of the mathematical reaslioésstudents enrolling in the mathematics
course.

Mathematics consists of various branches such as Algebteyl@s, Trigonometry and Geometry. Among
the above-mentioned branches of mathematics, Calculus igpthest importance in mathematics as it
compounds knowledge, performances and understanding dedelopthe fundamental stages of other
mathematical and science courses [2]. Although the Calculuse@iobviously seen to be taught at the
college or university level, but the basic of the colna® been introduced to the students as early as during
the secondary level.

Previous studies have discussed on various issues inl@alend ways that have been implemented in
improving the performance of Calculus course. A study3)yshowed that there is a strong relationship
between the performance of mathematics and additional matissntourse in Malaysian Certificate of
Education (MCE) with the Calculus course at the univetsitgl. This is obviously related since one of the
sub-topics in additional mathematics is on basic Calcélosording to [4] some mathematics courses such
as Pre-Calculus, Calculus I, Mathematics Il and EngingéMathematics are categorized as underachieved
courses with the additional mathematics subject at MGl lbecome a good predictor for all the
mathematics courses.

In other studies, [5] claimed that Calculus has minor impadhe students’ performance at year four degree
in Information Technology Management in the Business Facailt Ryerson University. Meanwhile,
Hamzah et al.’s [6] studied on engineering students found tHatlGs and differential equation courses
have positive linear relationship. This is due to the topigered in Calculus which are differentiation and
integration needed to be known earlier before learning diffalezjuation. Recently, [7] found that there is
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a strong relationship between Calculus achievementsauraent performance in electrical and electronics
engineering courses. This is due to the problem solvinggmeering courses requires good understanding
of Calculus and this shows that a strong foundation in Calcaigsjuired in order to achieve good grades in
electrical engineering courses.

In Malaysia, the exposure into Calculus’s sub-topic suclpraperties of differentiation and integration
were made as early as the secondary school level. Diffatien is defined as an algorithm process
which can be achieved by analyzing the function definition appulying the appropriate rules to each step
of the definitions [8]. It is possible to differentiad@y functions however complicated it is. Conversely,
integration is not an algorithmic process but it requires repee to determine which technique is
suitable to anti-differentiate the integrand. Therefdredepth understanding of fundamental concept
and performances in the framework are needed in order siem¢he integration topic. [9] also
considered integration as a more difficult topic by stisl@s it is the reverse process of differentiation. This
study intends to focus more on the influence of integratiofomeance on the overall performance in
Calculus.

There are cases where students fail to score in Caleyen though as aforementioned, the basic of the
Calculus was thought in school prior the tertiary level. As Et@led that it is quite perplexing when some
of the students who managed to pass all the necessagguisiie to enter college still showing the sign of
weakness in Calculus when they repeatedly failed the eo[k$] had discussed generally about 20% to
50% rate of dropouts students came from those who retieatame course as compared to who does not.
This shows the idea of repeating subject or grade[B2ldalso stated that the performance of those who
repeats is lower than non-repeaters.

[13] Demonstrated that mere repetition of a class alegmas neither therapeutic nor advantageous unless
factors that disable learning were identified and adddeddence in this study instead of taking a general
focus on Calculus, the main area of concerned is in idemifthe relationship between the students’
integration performance and status of enrolment against pleeformance in Calculus. Then, rigorous
descriptive analysis was carried out on the scores obtdipestudents on integration questions. Later, the
result of the analysis is used to indicate which pathefperformance need to be refined and polished as a
remedial thus to lower the failure rates in Calculus.

1.1 Research hypotheses

Although many studies have been conducted on the issues telétedperformance of Calculus course, but
there is lack of studies focus on the contribution of dqdar topic to the performance in Calculus course.
The previous researchers have claimed that integratiardifficult topic compared to others but how far
thus the integration performance contributes to the perforenahthe subject itself is still uncledn this
paper, the objectives of the study are to check relationstigeen students’ integration performance with
their status of enrolment and performance in Calculbs. Aypotheses for Chi-Square correlation analyses
are as follow:

1. Hg: There is no relationship exist between students’ integraterformance and their status of
enrolment.

Hi: There is a relationship exist between students’ intiegraperformance and their status
enrolment.

2. Hg There is no relationship exist between students’ integrgierformance and performance in
Calculus.
Hi: There is a relationship exist between students’ integrgt@formance and performance in
Calculus.
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2 Research Methodology

2.1 Scope of study

Only integration marks from the final exams was used vestigate all of the students performances in
integration. As this study only concern to identify whetperformance in integration related to their
performance in Calculus subject. This study also attemtentify type of integration questions that most
of students having difficulty in scoring higher mark. Onlytfinal examination semester involved in this
study, March and September 2016.

2.2 Participants

The subject of this study is a total of 676 studerdmfthree Science based programs of a higher education
institution in the East Coast of Malaysia who learnt Glale as part of academic curriculum to fulfil the
requirement to be awarded with Diploma certificate. Fthi® number of students, 225 of them sat for the
final examination for the course titled Calculus | in Mar@i@ semester. The other 421 students sat for the
final examination of the same course in October 2016 gemes

Being the intermediate level Calculus course, Calculusvers the topics on limits, differentiation and
integration. The integration topic is further divided into sapics which are (i) indefinite and definite
integral using basic integration formula for polynomialdgonometric, logarithmic and exponential
functions (ii) indefinite and definite integral using stifogion method for polynomials, trigonometric,
logarithmic and exponential functions (iii) Fundamental Theoof Calculus (FTC) Part 1 and 2 (iv) area
between curves and (v) volumes by disks, Washer and Sreth®dn

2.3 Procedures and instrument

The final examination paper for Calculus | was organizeslurh a way that it consists of five questions
from all the topics. The distribution of marks of 20% goeghe questions on the limits, 47% goes to
differentiation and 33% goes to integration topic. Fromdtstribution pattern, it is shown that one-third of
the marks go to the integration related question. Theraiieg topics are categorized into three types of
question. The first category of question is related twisgl the indefinite and definite integral for
polynomials, trigonometric, logarithmic and exponential fundiaoring appropriate technique. The second
category of question is related to FTC and the final cayeguestion is on the application of the integration
itself.

The marks which obtained from each question were used gzetfmance indicator. The descriptive
analysis was also used to compare the performance ofctmgecutive semesters of students in
their final exam for Calculus I. A thorough descriptiamalysis was also carried out in order to
compare the performance of the students who had enrolledatisecfor the first time with those who
are not the first timer for the two consecutive semsst&he marks for the integration topic were
later analysed to determine how much the contribution of itegration topic towards the overall
performance in Calculus I. A sum of 33 marks out of thel tb60 marks was allocated to measure the
students’ integration performance. In this study, thdesits who scored less than half of 33 marks (less than
16.5) in integration topic were deemed as having low integrgerformance. If they scored more than
16.5, they were considered as having high integration pesfozen By using the cross-tabulation and
Chi-Square correlation, the relationship between therescmbtained in integration topic and final
examination results were investigated. The marks obtagveshth integration question were compared and
analysed.
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3 Results

3.1 Analyses on overall performance in calculus

Table 1 describes the final examination result for Cafclloourse for semester March 2016 and October
2016.

Table 1. Final examination result of Calculus | for Semster March 2016 and October 2016

Semester Final examination result for Calculus | Total
Pass Fail
Frequency (n)  Percentage (%) Frequency (n) Percentag#o)
March 2016 162 64 93 36 255
October 201 362 86 59 14 421

Based on Table 1 above, about 14% from 421 students who took Cdlsukesmester October 2016, failed
their final examination, meanwhile 36% was reported faigdtie same course for semester March 2016.
There is a distinguished difference on the failure radesd between semester October 2016 and March
2016. The number of students who are not freshly enrfaleithe first time is more in the class of semester
March 2016. The table also shows that the failure rate is highthis batch of students.

In order to be awarded with a diploma related to theld fié studies, students must have pass Calculus I. If
they failed, there is a requirement for them to re-erioolthe same course up to third attempts. Once the
students failed the course for the first time, it shows ey are not competent in Calculus. Hence, if the
current semester has more students re-enroll for the saurse, then the overall final examination results
will be affected and have higher failure rates. The diffees in the types of students will be discussed
further in Table 2.

Table 2. Final examination result for first timer and repeaters

Final examination set Calculus | results Total (n)
First timer Repeaters
Pass Fail Pass Fail
n % N % n % N %
March 2016 122 48 29 11 40 16 64 25 255
October 2016 349 83 45 11 13 3 14 3 421
Total 471 70 74 11 53 8 78 11 67€

Based on Table 2, it is reported that the number of studdrigook this course repeatedly for March 2016
and October 2016 are 104 and 27 respectively which is abhétitathd 6% of the total students. This shows
that even though the number of failure in the March 2016 final ierdion is quite high (93) but, only 27
students that is 29% of the total of students repeatedaimse in the consecutive semester. This is due to
the fact that some of the students might have dropped theecdtiis an advantage for the students to
register the same course in the consecutive semester thimknowledge and performance are still fresh
compared to when they take the course in the following seeme

The percentage of failure for students who freshly regidtéor Calculus | is 11% for both March and
October 2016. Based on the data presented in Table 2, 62% (64f1bése who repeated the course for
March 2016 failed the final examination again. Meanwhile, 5#%he repeaters failed again for October
2016. This shows that for two consecutive semesters mane50% repeaters failed the same course. Thus,
extra attention need to be taken by the students, parentsisedsity and new method must be adopted in
order to help them succeed in the course.
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In order to check whether integration performance relatébdetstudents’ status, cross tabulation table and
correlation analysis were done. The result as in Tabda@ys the details on comparison between students’
status and their integration performance.

Table 3. Cross tabulation table for integration performanceand status

Integration performance Total
High Low
Statu: Frest 40¢ 14C 54¢
Repeater 43 88 131
Total 448 228 676

Based on Table 3, only 33% (43/131) of the students scoced than 16.5 marks in the integration topic
are repeaters, thus it is rated as highly performedpaosd to about 75% students with high integration
performance are recorded from fresh students. Furtheysimab check whether integration performance
really related to students’ status was checked usinghihedDare analysis.

Table 4. Chi-square test analysis for integration perfamance and status

Value df Asymptotic significance (2-sided)
Pearson Cl-squar: 81.327 1 .0C

As reported in Table 4, the value for Pearson’s Chi Sqaa8#.327 with p-value less than 0.000 shows that
there is a relationship between integration performance and dta¢us as repeaters or fresh student.
Therefore, based on the results from cross-tabulatioe &ful Chi-square test, the difference in the students’
integration performance is related to students’ stallsnce, this might actually cause the student to repeat
the subject if they had low integration performance. Theeefthe relationship whether integration
performance really can affect significantly their Cdls performance will be checked to confirm this.

As mentioned earlier, the integration topic in both March antblé®r 2016 examination make up to 33
marks out of total 100. The students who scored less thafhdB marks (less than 16.5) in integration
topic were deemed as having low integration performatcthey scored more than 16.5, they were
considered as having high integration performance. Talsleo#s the proportion of students’ integration
performance based on the final examination results for leotlesters.

Table 5. Proportion of students’ integration performanceshased on final examination result

Type of integration performance Total
High Low
Final examination resu Falil 11 2.5% 141 61.8% 152 22.5%
Pass 437 97.5% 87 38.2% 524 77.5%
Total 448 100.0% 228 100.0% 676 100.0%

Based on Table 5, only 2.5% of the students rated as tpghlgrmed (scored more than 16.5 marks in the
integration topic) failed the final examination. Meanwh@#,8% students with low integration performance
failed the final examination. Besides, 97.5% studentsirasehighly performed pass the final examination
and 38.2% students with low integration performance pass tia éxamination. This represents the
students with low integration performance have monel@¢acy to fail the final examination and students
with high integration performance have more chances totpadgmal examination.

The value for Pearson’s Chi Square is 305.746 with p-vakgethan 0.00 shows that there is a relationship
between the score in the integration topic and the pedioce in Calculus course. Fig. 1 shows the bar chart
of integration performance and performance in Calculus I.
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Fig. 1. Bar chart of integration performance and perfomance in Calculus |

Based on Fig. 1, students who have high integration peafiace are 97.5% more likely to pass Calculus .
Meanwhile, students with low integration performance6r&% more likely to fail the course. Therefore,
the odd ratio and Chi square correlation suggest that aitegmperformance does have significant influence
in the Calculus | performance.

3.2 Analysis of performance based on type of integtion problems

As mentioned earlier, there are three types of questionshwainécCategory 1, question-related to solve the
indefinite and definite integral for polynomials, trigondne logarithmic and exponential functions using

appropriate technique, Category 2, question-related to F@GCategory 3, question on the application of
integration. Table 6 shows number of questions and taetsfor each category for both semesters.

Table 6. Number of questions and total marks for each cagery for Semester March 2016 and

October 2016
Type of questions No of question Question Mark for each @stion
Category 1 3 Q1C1, Q2C1, Q3C1 4,5, 4
Category . 1 Qi1cCz 4
Category 3 3 Q1C3, Q2C3, Q3C3 6,5,5

The three questions for Category 1 are represented with ,QQ@C1, Q3C1 and have 4, 5, 4 marks
respectively as shown in Table 7.

Figs. 2, 3 and 4 show the percentage obtained based on mafksdd, Q2C1 and Q3C1 respectively.

Q1C1 in semester March 2016 involved indefinite integsihg direct method whereby students need to
expand the function, do the multiplication and finally integtaee function using power rule. While for
October 2016, the question is related to solve the intiefiniegral for rational function using substitution
method. Fig. 2 shows that about 65% and 25% students faikmivi® the problem with 53% and 14% got
zero marks for March 2016 and October 2016 respectively. Basbthrch 2016, the students were weak to
solve the basic integral question. As Q1C1 in March 2@Y6lved expanding the function and indices
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operation, the students still had problems in basic conaepligebra. For October 2016, basically the
students were able to choose the correct substitutiowdnet not able to integrate the rational function.

Table 7. Questions in Category 1

Question  March 2016 October 2016 Full marks
Qic1 1 6 4
t2 (t —1)* dt ————z dX
Je-1 J 5(4 - 7x)°
QzC1 J' sinx__ jtan3 4xsed 4xdx 3
(1+ cosx)®
Q3C1 ' 2X + 3, X< 0 5 2\ 4
Givenf () =1 | I X+ = dx
X7, x>0 > X
Find the value of k if
4
[ k() dx=33
A
60
52.94
50
40
(0]
&
S 30 30.64
o —@— Mar-16
g 23.92
20 Oct-16
1378 14731615
10 '
34352074 04 o 599
0 8 o798 27
0 1 2 3 4 5
Marks

Fig. 2. Percentage obtained based on marks for Q1C1

Q2C1 in both semesters are related to solve the indefiniégral for trigonometric function using

substitution method. Fig. 3 shows that about 32% and 638&rt failed to solve the problem with 24%
and 40% got zero marks for March 2016 and October 2016atesgg. This shows that the students still
did not master the substitution method in solving the questipecially when related to trigonometric
function in composite form. It is easier to differentita@ x but when it comes to tarx4sometimes the

students did careless mistakes and did not consider feeedifiation for 4. This leads to the higher failure
rate for Q2C1 in October 2016.

Q3CL1 in semester March 2016 involved the properties of defimiggral for piece wise function. While for
October 2016, the question on solving the definite integral of polyaioamd rational functions. Fig. 4



Ujang et al.; ARJOM, 5(4): 1-16, 2017; Article n®@20OM.35425

shows that 92% and 31% students failed to solve the probitn82% and 16% got zero marks for March
2016 and October 2016. This shows that the students werewesly in solving the definite integral
especially when involved the properties of definite integral piece wise function.

45

40

35

30
3 29.02
[e14]
{25 25.42
o
e 20 —&— Mac
&

15 —@&— oct

10

5
0 .
0 1 2 3 4 5 6
Marks
Fig. 3. Percentage obtained based on marks for Q2C1
32.78
()
(o))
g
QC) —&— mac
o
[3) —e—oct
(Al
431

Fig. 4. Percentage obtained based on marks for Q3C1
The question for Category 2 is represented with Q1C2 withrksras shown in Table 8.
Fig. 5 shows the percentage obtained based on marks for Q1C2.

Q1C2 in both semesters are related to solve the secoddnfiemtal theorem of Calculus. Fig. 5 shows that
about 49% and 21% students failed to solve the problem withail 7% got zero marks for March 2016
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and October 2016 respectively. For March 2016, the clue ve sio¢ question was given as shown in Table

8. However, the clue given is in a basic form of the@sddundamental theorem of Calculus. Students need
to extend the clue to the composite form but many sitsdesed the clue directly which led to the quite high

failure rate.

Table 8. Questions in Category 2

Question March 2016 October 2016 Full marks
Qi1c2 x* Jx " 4
F(x) = [+t dt. Find Given F(x) = | - dt Use the
0 0
i F (X) second Fundamental Theorem of Calculus to
find
i) F'
i F'(x)

_dt _
Hint: &l f(t) dt = f(x)

30

25

20

16.86

15
—®—mac

Percentage

10 oct

6.65

Marks

Fig. 5. Percentage obtained based on marks for Q1C2

The three questions for Category 3 are represented with QQ233, Q3C3 and have 6, 5, 5 marks
respectively as shown in Table 9.

Figs. 6, 7 and 8 show the percentage obtained for Q1C3, Q2C8®3@d and have 6, 5 and 5 marks
respectively.

Q1C3 in both semesters are related to solve the simultargaations and to find the area of the respective
region. The functions involved are polynomial. The studerdswdill for this question. However, October
2016 shows a better performance compared to March 2016. Abouari@%% students failed to solve the
problem with about 5% and 1% got zero marks for March 201®atwber 2016 respectively.

10
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Table 9. Questions in Category 3

Question March 2016 October 2016 Full
marks
Q1C3 Figure below shows 2 curves intersect at point &B. The shaded region in Figure below is enclosed loydwves as show 6
b4 »
y=—x%2 +2x+3
y=x% —4x + 3 e
Figure 1 Figure 1

i) Find the coordinates of Aanc a) Find the coordinates of A anc

i) Find the area of the shaded regic b) Find the area of the shaded re
Q2C3 Consider the region R enclosscdthe two curves as shown  The shaded region in Figure below is enclosed loydwves as show 5

Figure below

v

Figure 2

Find the volume of the solid generated by revolvi
i)  aboutx = 0 using Washer Meth:

Figure 1

i) Setup the integral to find the volume of the solidahed wher
the shaded region is revolved aby = 0

11
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Question March 2016 October 2016 Full
marks

Q3C3 5

= . 2y il
rrewre = i) Find the volume of the solid using Shell Mettwhen the
Find the volume of the solid generated by revolvi shaded region is revolved about the
i)  abouty = 0 using Shell Methc X=2
70
66.27
60
50 50.59
[¢)
& 40
5
g 30 —&—Mac 16
& —e—Oct-16

20

10

Fig. 6. Percentage obtained based on marks for Q1C3
12
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50

44.18

(]

g

S 2431 —e— 16-Oct
o

o} —e—Mac 16
a

6
Marks
Fig. 7. Percentage obtained based on marks for Q2C3
23.52

)

()]

g

o 14.9

o —&— Mac 16
(&)

o —e—16-Oct

Marks

Fig. 8. Percentage obtained based on marks for Q3C3

Q2C3 and Q3C3 are applications problem on evalgatie volume using Washer's and Shell methods
respectively. Students were equally unable to stiheeproblems completely. For Q2C3, about 64% and
24% students failed to solve the problems with 129d 5% got zero marks for March 2016 and October
2016 respectively. Similarly, Q3C3 shows the samitepn whereby 62% and 41% students failed to solve
the problem with 20% and 11% got zero marks fordfi&2016 and October 2016 respectively. The students

may get half of the mark if they managed to sethgpintegrals and failed to get full mark when thewable
to solve the integrals correctly.

13
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4 Discussion

Table 10 summarizes the performance based on wypéstegration problems. Almost for all questions
(except for Q2C1), the performance for October 2&l6etter compared to March 2016. The result for
Q1C1 portrays that students were still weak indeshcept of algebra. Similarly, the result for Qhows
that students were still not able to get good g@sphe trigonometric differentiation concept. Medile,

the result for Q3C1 shows that the students dichage the adequate performances needed to solvitelef
integral. The result for Q1C2 shows that studergeevstill have problems in solving derivative ofrquosite
function. The results for Q2C3 and Q3C3 show thatdtudents were not fully understand the concgépt o
Washer’s and Shell method. This result shows thatefits were still weak in the previous concepylau
which caused the inability to solve the problemgubt them in the integration topic.

Table 10. Summary of performance based on types witegration problems

Category Questions Fail (%) Zero marks (%)
March 2016 Oct 2016 March 2016 Oct 2016
Qi1cC1 65 25 53 14
Category 1 Q2C1 32 63 24 40
Q3C1
Category 2 Ql1C2 49 21 17 7
Q1C3 13 4 5 1
Category 3 Q2C3 64 24 12 5
Q3C: 62 41 20 11

5 Conclusion

The percentage of the failure rates for October Bradch 2016 are 14% and 36% respectively. The
difference on the failure rates was found due éodifferent status of students who enroll on trseseesters.
The number of students who is not freshly enralt@dhe first time is more in the batch of semes&tarch
2016. Thus, the failure rate is higher for thischatf students.

Separately based on the status of students, tlueefaates for students who freshly registereddalculus |

is 11% for both March and October 2016. Howevep&# those who repeat the course for March 2016
failed the final examination again. Meanwhile, 52ff6the repeaters failed again for October 2016sThi
shows that for two consecutive semesters more 5984 repeaters have the tendency to fail the course
again. Thus, extra attention need to be takerhbystudents, parents and university and new methed

be adopted in order to help them succeeded. Irr toderoperly differentiate the reasons of the Higjture
rate, it is suggested that a diagnostic test shbaldone at the beginning of each semester. Theompar
advisors for each student should play a more actile purposely to monitor the performance of their
mentees. The faculty should actively promote anykalwop or peer tutoring activities to the students
order to motivate themselves in improving theirfpenances. Nowadays, through online learning, the
students can actively pursue knowledge at anytimtkaaywhere. Hence, it is suggested that if thiutecs

do have extra notes or videos on solving Calculablpm, they can share their materials through any
platform such as Open Learning to help the studeritsarn in their own pace.

Regarding the integration performance, only 33%hef repeaters rated as highly performed compared to
about 75% of fresh students rated as high perforrRadher analysis shows that 97.5% students rased
highly performed pass the final examination as cameg to only 38.2% students with low integration
performance pass the final examination. This regssthe students with low integration performanaee
more tendency to fail the final examination anddstus with high integration performance have more
chances to pass the final examination. This isisterg as stated by [4hat students’ do have difficulties in
coping with integration. Therefore, the integratiart should be stressed more while learning aachiag
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Calculus. As the technology progressed, the edutaystem may start to employ different technolegie
such as mobile applications that discuss in detadut integration to help students. This would hékp
students tremendously to study on their own at thwh pace without depending too much on the otessr
learning or feeling left out whenever they could aope their friends’ pace. The result of this stiglonly
limited to the integration performance based onetk@m activity. Future work will include the integion
performance based on coursework grades.
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