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ABSTRACT 

 

One of the fundamental mathematics concepts expected of a high school stu-

dent to master is integers. However, many students exhibit misconceptions in 

operating integers which affect their performance as they advanced to the 

higher level of mathematics. The purpose of this study is to determine the im-

pact of the intervention on students’ mastery level and analyze the misconcep-

tions in operations on integers. In this study, a quasi-experimental one-group 

pretest-post-test design was employed. A total of fifty-six (56) grade 7 stu-

dents were conveniently chosen of which twenty-six (26) were males and 

thirty (30) were females. Among these, twenty-nine (29) students belonged to 

Grade 7A, and twenty-seven (27) students belonged to Grade 7B. The data col-

lected were analyzed using JAMOVI, an open statistical software. The Mean 

Percentage Score (MPS) was calculated to determine the mastery level exhib-

ited by the students. Results revealed significant increase in the mastery level 

of grade 7 students after the intervention. In addition, there were no signifi-

cant differences in the mastery level of the students in terms of the gender and 

section. Although the mastery level of the students improved, there were re-

curring misconceptions observed after the intervention. The researchers sug-

gest   further study evaluating the benefits of intervention in addressing the 

students' misconceptions in the four fundamental operations on integers. 
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Introduction 
Mathematics plays a vital role in the lives of 

individuals. It is an essential life skill one must 
acquire and master to surpass 21st century 
challenges. However, numerous studies found 
that students across the globe exhibit low  

mastery of basic mathematics skills which af-
fect their performance as they progress to 
higher levels of learning. One of the basic math-
ematics concepts that is fundamental in differ-
ent branches of mathematics is integers. 
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Integers are generally known as signed 
numbers with a positive (+) or negative (-) on 
it including zero (Setyawati & Indiati, 2018). 
Although it is considered as basic concepts in 
mathematics, it remains to be one of the least 
mastered competencies which majority of the 
students are struggling with especially when 
operating integers (Palisoc et al., 2019). The 
common findings of the related studies re-
vealed that most of the students demonstrated 
misconception in operations on integers due to 
student's lack of conceptual understanding and 
skills (Rubin et al., 2014). However, Kyavoa 
(2017) argued that teaching strategies also in-
fluences student's performance in mathemat-
ics. 

Misconception in mathematics happens 
when students misunderstand the concepts 
and incorrectly applied them when solving 
mathematical problems (Purwaningrum & Bin-
toro, 2019). Several studies have identified the 
common misconceptions of the students’ in-
volving integers. Operations on integers are re-
garded as an imperative skill that a student 
must master before proceeding to a higher 
mathematical concept (Palisoc et al., 2019). 
The common misconceptions among students 
in the fundamental operations on integers 
were identified by Khalid and Embong (2019) 
which includes confusion and carelessness on 
the signs of the numbers, incorrect answers 
due to conceptual and procedural misunder-
standing of rules of operations on integers, and 
demonstrating rule mix-up. Oftentimes, stu-
dents are confused what rules to apply when 
solving integers (Khalid & Embong, 2019). In 
addition, Makonye and Fakude (2016) claimed 
that students who have poor English language 
proficiency often experienced difficulties in un-
derstanding the concepts of integers. Also, the 
study of Fadillah and Susiaty (2019) and Rubin 
et al. (2014) showed that students have low 
mastery in the subtraction of integers. Re-
searchers argued that students have poor con-
ceptual understanding on how the results be-
came positive, negative, or zero (Rubin et al., 
2014). Furthermore, Fuadiah et al. (2019) and 
Makonye and Fakude (2016) highlighted that 
the conceptual understanding of the students 
on the concepts of integers particularly the 
negative number is not fully developed causing 

students to misunderstand the rules of opera-
tions on integers. 

On the other hand, literature revealed lim-
ited studies evaluating gender difference in 
mastery skills in operations on integers. Ajai 
and Imoko (2015) claimed that there was no 
significant difference in the mathematics 
achievement of both male and female students. 
However, Kyavoa (2017) found that male stu-
dents performed better than the female stu-
dents. In contrast, Rabab'h et al. (2015) and Ali 
Mohamed Khair et al. (2012) argued that fe-
male students have higher achievement in 
mathematics compared to the male students.  

To address this conceptual and procedural 
errors typically demonstrated by the high 
school students, mathematics educators con-
duct learning intervention. Most of the studies 
have proved that the intervention had a posi-
tive impact on the students’ achievements in 
mathematics (Haji Ismail et al., 2023). The pur-
pose of conducting an intervention is to help 
enhance and develop the skills of the students 
in mathematics (Rodriguez, 2019). Bofferding 
(2012) argue that students need to be guided at 
an early stage in the process of transitioning 
from understanding the concepts of whole 
numbers to integers particularly negative num-
bers. Similarly, Aqazade et al.  (2017) stated 
that improving the conceptual understanding 
by introducing the basic concepts to the stu-
dents at the lower year level can help develop 
their skills to lessen their difficulties as they 
proceed to higher level. Thus, intervention pro-
gram intended for struggling students transi-
tioning from elementary to secondary level is 
beneficial to support their learning needs. 

According to Palisoc Jr. et al. (2019), there 
was a significant difference on the student's 
performance in operations on integers before 
and after the intervention. Similarly, Lee and 
Hong (2022) found that students improved 
their understanding and reduced 
misconceptions in operating integers after 
being exposed to intervention. The researchers 
stated that using manipulatives can help 
students enhance their mastery of integer 
operations (Lee & Hong, 2022). Through inter-
vention, the students have improved their skills 
and understanding and have corrected their 
misconceptions particularly in addition and 
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subtraction of integers (Rubin et al., 2014; Bol-
yard & Moyer-Packenham, 2012; Bernido, 
2023). In a quasi-experimental pretest-posttest 
study of Sato and Tanaka (2023), results 
showed that students exhibited better mastery 
of integer operations after the intervention. 
However, the researchers found that even after 
the intervention students still have recurring 
misconceptions. On the other hand, Layug et al. 
(2021) claimed that intervention is also effec-
tive in enhancing the student's skills through 
one-on-one tutorial. Moreover, peer tutoring as 
a process of intervention can also increase the 
proficiency level of both tutor and tutees in op-
erations on integers. Hence, teachers need to 
improve their pedagogical strategies in teach-
ing and introducing the concepts of integers to 
the students in order to develop the strategic 
knowledge of the students especially in dealing 
with addition and subtraction of integers (Lin 
Sen et al., 2017; Bofferding & Richardson, 
2013).  

In the preliminary investigation conducted 
by the researchers of the current study, the 
common misconceptions of grade 7 students 
were identified. The researchers used the ini-
tial findings as the springboard in designing 
learning intervention and reinforcement to ad-
dress these misconceptions and increase stu-
dent’s mastery in operating integers. Similar to 
the findings of many researchers conducted in 
the fundamental operations on integers, it was 
found that students have low mastery and en-
countered difficulties in subtraction of integers. 
Moreover, the researchers found no significant 
difference in the mastery level of male and fe-
male students.  

From these initial findings, the researchers 
identified the common misconceptions and de-
signed targeted learning interventions and re-
inforcement. Jitendra and Griffin (2013) 
pointed out that a misconception-focused 
approach can lead to the reductions in 
misconceptions and improved student’s 
performance compared to traditional 
approach. The researchers conducted learning 
interventions to the grade 7B students who 
demonstrated low mastery of the learning com-
petencies involving subtractions of integers for 
8 sessions of 60 minutes. On the other hand, 
grade 7B underwent 30-minute reinforcement 

activities for one week covering addition, mul-
tiplication, and division of integers. Similarly, 
grade 7A students who demonstrated average 
near mastery of the concepts of integers under-
went the same reinforcement activities. After 
the intervention and reinforcement, the grade 
7 students took the post-test to determine their 
learning progress. 

In present study, the researchers aim to de-
termine the impact of the intervention on the 
mastery levels of Grade 7 students in opera-
tions on integers. Also, this study compares the 
students’ mastery level in terms of gender and 
identify the misconceptions demonstrated be-
fore and after the intervention. 

Specifically, it aims to answer the following 
questions: 
1. What is the mastery level in operations on 

integers of the Grade 7 students after the in-
tervention and reinforcement? 

2. Is there a significant difference in the pre-
test and post-test scores of the Grade 7 stu-
dents in operations on integers? 

3. Is there a significant difference between the 
mastery levels in operations on integers of 
male and female Grade 7 students after the 
intervention and reinforcement? 

4. Is there a significant difference between the 
mastery levels of the Grade 7A and Grade 7B 
students after the intervention and rein-
forcement? 

5. What are the common misconceptions stu-
dents exhibit in the post-test in operations 
on integers? 

 
Methods  
Research Design 

This study employed a quasi-experimental 
one group pretest-post-test design to deter-
mine the impact of the intervention on the mas-
tery level of the grade 7 students and analyze 
the misconceptions in operations on integers 
exhibited before and after the learning inter-
vention. In the present study, a comparative 
analysis of the pretest and post-test results of 
the two sections of grade 7 students was  
carried out. The grade 7A and 7B students were 
pretested at the beginning of the school year. 
The researchers designed appropriate learning 
interventions addressing the identified mis-
conceptions in the four fundamental  
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operations on integers. Since the grade 7 stu-
dents exhibited misconceptions in operating 
integers, the researchers conducted learning 
interventions in both sections. After the inter-
vention, the grade 7 students took the post-test. 
This design is appropriate in determining the 
significant difference between the pretest and 
post-test results of the students exposed in the 
learning intervention (Oxford University Press, 
2023; Price et al., 2017). Given that there was 
no control group in the experimental set-up, 
the researchers recognized that the result of 
the current study is limited only to the re-
spondents being studied as emphasized by 
Choueiry (2019). 
 
Respondents of the Study and Sampling Tech-
nique  

Out of sixty-two (62) grade 7 students who 
were conveniently selected as respondents for 
this study, only fifty-six (56) students consist-
ently attended the intervention and reinforce-
ment program and took the post-test. Of the 
fifty-six respondents, twenty-six (26) were 
males and thirty (30) were females and there 
were twenty-nine (29) grade 7A students and 
twenty-seven (27) grade 7B students. These 
grade 7 students were enrolled at Tairan Na-
tional High School in the school year 2022-
2023. Convenience sampling technique was 
employed in selecting the respondents since 
the students in the two sections were already 
established prior to the opening of the school 
year (Cresswell & Cresswell, 2018). 

 
Research Instrument 

The researchers developed a 20-item As-
sessment on Integers (AI) which covers the 
learning competencies involving the funda-
mental operations on integers. This re-
searcher-made instrument underwent valida-
tion and demonstrated acceptable reliability 
with a Cronbach alpha coefficient of 0.72. 
 
Data Gathering Procedure 

Before the conduct of the study, the re-
searchers consulted the Mathematics 7 teacher 
and sought permission from the school head 
and the Grade 7 adviser. Upon the approval, the 
list of Grade 7A and Grade 7B were determined 

and pertinent documents were secured for the 
implementation of the study.  

The pretest was administered to the sixty-
two (62) grade 7 students using the Assess-
ment on Integers (AI) at the opening of the 
school year and the results of the pretest were 
recorded and analyzed to measure the level of 
the mastery of the grade 7 students and iden-
tify their misconceptions. After the pretest, the 
grade 7B students were exposed to one-hour 
intervention every afternoon for the subtrac-
tion of integers for eight (8) sessions since it 
was found to be the least mastered operation 
based on the pretest results. Moreover, a 30-
minute reinforcement session was carried out 
to grade 7B students every afternoon for one 
week covering addition, multiplication, and di-
vision of integers. Likewise, a reinforcement 
was carried out to the grade 7A covering four 
fundamental operations on integers. Right after 
the three weeks of intervention and reinforce-
ment, the remaining fifty-six (56) students 
were given the same assessment for post-test 
to determine if there is a significant difference 
in the mastery level of the Grade 7 students be-
fore and after the intervention.  

The pretest and post-test results were rec-
orded and analyzed using the appropriate sta-
tistical treatment. 
 
Data Analysis  

The researchers calculated the Mean Per-
centage Score (MPS) per operation in the As-
sessment on Integers (AI) and the MPS results 
of the Grade 7 students were interpreted using 
the descriptive ratings as set in the DepEd Or-
der No. 160 series of 2012. 

The data gathered were analyzed and tested 
using JAMOVI, an open software for statistical 
analysis. A preliminary assumption test was 
carried out to determine the appropriate statis-
tical treatment to be used for research prob-
lems 2 to 4. 

 
The Shapiro-Wilk test results for the pretest 

and post-test of the Grade 7 students showed 
significant deviations from normality, (Grade 
7A: p = 0.0141; Grade 7B: p = 0.0654). Hence, a 
non-parametric test was used, particularly, the 
Wilcoxon-Signed Rank Test to compare and  
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analyze if the difference in their mastery level 
is significant. 

 A preliminary test was also conducted to 
check the normality of the post-test results of 
male and female Grade 7 students per opera-
tion. The data revealed that there were signifi-
cant departures from normality in all opera-
tions (for Addition, Multiplication, and Divi-
sion, 𝑝 <  .001 ; and for Subtraction, 𝑝 =
 0.004). Hence, a non-parametric test was em-
ployed, specifically, a Mann- Whitney U Test to 
determine the significant difference in the mas-
tery level of the Grade 7 students in terms of 
gender. Likewise, the Shapiro- Wilk Test results 
for the post-test of Grade 7A and Grade 7B are 
not normally distributed (𝑊 =  0.937;  𝑝 =
 0.006),  and a non-parametric test was used, 
specifically, the Mann-Whitney U Test to com-
pare the mastery level of the Grade 7 students 
by sections. 

Moreover, the researchers carried out an 
item analysis to identify the common miscon-
ceptions exhibited by the students in the pre-
test and post-test assessment on integers. 

 
Result and Discussion  
Comparison of the Grade 7A and Grade 7B 
MPS in the Pretest and Post-test Results 

The researchers calculated the Mean Per-
centage Score (MPS) of the Grade 7A and Grade 
7B and compared the MPS results of the pretest 
and post-test to determine their mastery level 
after the intervention and reinforcement. The 
implemented intervention and reinforcement 
aimed to address the misconceptions of the 
Grade 7 students identified in their pretest re-
sults. Table 1 presents the mastery level and 
the mean gained per operation. 

 
 Table 1. Grade 7A and Grade 7B MPS per Operation 

 
As shown in Table 1, the mastery level of 

both Grade 7A and Grade 7B across the four 
fundamental operations on integers improved. 

For addition, the Grade 7A MPS from pre-
test to post-test increased by 4.93% whereas 
the Grade 7B gained 23.7%. Both sections 
demonstrated Average Near Mastery (AVR) in 
the addition of integers. 

For subtraction of integers, both sections 
showed improvement after the intervention 
was conducted. In subtraction of integers, the 
Grade 7A MPS from pretest to post-test  
increased by 12.64%, showing that the class 
demonstrated Average Near Mastery (AVR). On 

the other hand, the Grade 7B MPS on subtrac-
tion of integers is relatively higher during the 
post-test as compared to the pretest with a 
mean gained of 30.42%. It is noteworthy to 
point out that before and after the intervention, 
the Grade 7B demonstrated from Low Mastery 
to Average Near Mastery. This implies that stu-
dents have improved their conceptual and pro-
cedural understanding and have identified and 
corrected their misconceptions in subtraction 
of integers after the intervention. 

In terms of multiplication of integers, the 
Grade 7A demonstrated Average Near Mastery 
(AVR) to Moving Towards Mastery (MTM) after 

OPERATIONS 
             Grade 7A             Grade 7B             OVERALL 

Pre-
test 

Post-
test 

Mean 
Gain 

Pre-
test 

Post-
test 

Mean 
Gain 

Pre-
test 

Post-
test 

Mean 
Gain 

Addition 60.59 
(AVR) 

65.52 
(AVR) 

4.93 40.00 
(AVR) 

63.70 
(AVR) 

23.70 55.16 
(AVR) 

64.61 
(AVR) 

9.45 

Subtraction 45.29 
(AVR) 

57.93 
(AVR) 

12.64 25.88 
(L) 

56.30 
(AVR) 

30.42 39.03 
(AVR) 

57.11 
(AVR) 

18.08 

Multiplica-
tion 

55.88 
(AVR) 

66.21 
(MTM) 

10.33 44.12 
(AVR) 

61.48 
(AVR) 

17.36 54.84 
(AVR) 

63.84 
(AVR) 

9.00 

Division 51.18 
(AVR) 

65.52 
(AVR) 

14.34 45.88 
(AVR) 

62.22 
(AVR) 

16.34 53.23 
(AVR) 

57.74 
(AVR) 

4.51 

OVERALL 53.24 
(AVR) 

63.79 
(AVR) 

10.55 38.97 
(AVR) 

60.93 
(AVR) 

21.96 50.56 
(AVR) 

56.37 
(AVR) 

5.81 
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the reinforcement with a mean gain score of 
10.33%. Similarly, the Grade 7B MPS both in 
pretest and post-test demonstrated Average 
Near Mastery (AVR) with a mean gain score of 
17.36%. Overall, the Grade 7 students per-
formed Average Near Mastery (AVR) in multi-
plying integers indicating that the Grade 7 stu-
dents have mastered the concepts however 
they still encountered some misconceptions in 
multiplying signed numbers. 

The Grade 7 students also showed improve-
ment in the mastery level specifically in divid-
ing integers after the reinforcement. The Grade 
7A and Grade 7B MPS increased by 14.34% and 
16.34%, respectively. In general, both sections 
demonstrated Average Near Mastery (AVR). 

Overall, the Grade 7 students’ mastery lev-
els on the four fundamental operations on inte-
gers improved after the intervention and rein-
forcement whereas the overall MPS increased 
from 50.56% to 56.37%. This shows that con-
ducting the intervention and reinforcement can 
help address the misconceptions in operations 

on integers and improve the mastery level of 
the students. These findings corroborate with 
Sato and Tanaka (2023) and Rodriguez (2019) 
that learning intervention can improve stu-
dents’ proficiency in operating integers. More-
over, identifying misconceptions before the 
opening of the school year and at an early stage 
of learning can help teachers plan for reinforce-
ment and intervention program to address 
these misconceptions (Aqazade et al., 2017). 
Further, Sato and Tanaka (2023) emphasized 
that even when the mastery level increased due 
to the intervention, the students still exhibited 
misconceptions in operating integers.  

 
Mastery Level of the Grade 7A and Grade 7B 
Students in the Pretest and Post-test Results 

A Wilcoxon Signed Rank Test was carried 
out to compare the pretest and post-test results 
of Grade 7A and Grade 7B and to determine if 
the increase in the MPS result is significant. Ta-
ble 2 shows the statistical analysis of the test.

 
Table 2. Comparison of the Pretest and Post-test Results by Sections using Wilcoxon Signed Rank Test 

Pretest Post-test  Statistic p Mean difference SE difference 
Grade 7A 

Pretest 
Grade 7A 
Post-test 

Wilcoxon W 49.0 a 0.004 -3.00 0.662 

Grade 7B 
Pretest 

Grade 7B 
Post-test 

Wilcoxon W 50.5 b 0.002 -3.00 0.761 

Grade 7 
Pretest 

Grade 7 
Post-test 

Wilcoxon W 195.0 d < .001 -3.00 0.500 

Note. Hₐ μ Measure 1 - Measure 2 ≠ 0; ᵃ 5 pair(s) of values were tied; ᵇ 1 pair(s) of values were tied; ᵈ 6 pair(s) 
of values were tied 

 Table 2 revealed the significant differences 
between the pretest and post-test results of the 
Grade 7A (𝑊 =  49.0, 𝑝 =  0.004)  and Grade 
7B (𝑊 =  50.5, 𝑝 = 0.002) . Similarly, there is 
highly statistically significant difference be-
tween the pretest and post-test results of the 
entire Grade 7; (𝑊 =  195.0, 𝑝 < .001).  This 
indicates that the increase in the MPS results of 
both sections across the four fundamental op-
erations on integers are statistically significant. 
Furthermore, this implies that the reinforce-
ment and intervention conducted proved to 
positively influence students’ mastery level and 
address misconceptions in operations on  

integers. These findings coincide with Haji 
Ismail et al. (2023) that an intervention has a 
positive impact on the students’ mastery level. 
Also, Rodriguez (2019) claimed that 
intervention can improve the conceptual skills 
and mastery of the students in learning. 

 
Mastery Level of the Grade 7 Students in the 
Post-test when analyzed by Gender 

The Mann-Whitney U Test was conducted to 
compare the mastery level between male and 
female Grade 7 students. Table 3 shows the 
summary statistics of the Mann-Whitney U Test 
of the post-test results by gender per operation.
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Table 3. Mastery Level of the Grade 7 students in the Post-test Result per Operation by Gender using 
Mann-Whitney U Test 

Operations  Statistic P 
Addition Mann-Whitney U 379 0.860 

Subtraction Mann-Whitney U 362 0.636 
Multiplication Mann-Whitney U 370 0.737 

Division Mann-Whitney U 352 0.521 
Overall Mann-Whitney U 279 0.067 

 
 
As shown in the Table 3, the p-values in the four 
fundamental operations and the overall p-
value of both genders in operations on integers 
were not significant with 𝑝 =  0.067 , 
(𝑀𝑎𝑙𝑒: 𝑀𝑑𝑛 = 10.0;  𝐹𝑒𝑚𝑎𝑙𝑒: 𝑀𝑑𝑛 =
 12.0;  𝑈 =  279) . These indicate that there is 
no difference in the performance of male and 
female grade 7 students in the given assess-
ment after being exposed to the intervention 
and reinforcement program. This finding cor-
roborates with the findings of Ajai and Imoko 
(2015) that there is no significant difference in 

the mathematics achievements of the students 
in terms of gender. 
 
 Mastery Level of Grade 7A and Grade 7B in 
the Post-test Assessment 

The post-test results of Grade 7A and Grade 
7B were analyzed using the Mann-Whitney U 
Test to compare the mastery level between the 
two sections. This was analyzed to determine 
who perform better in the given assessment af-
ter being exposed to intervention. Table 4 
shows the result of the statistical analysis.

Table 4. Mastery Level of Grade 7A and Grade 7B in the Post-test Assessment 

  Statistic P 
Score Mann-Whitney U 348 0.474 

 
As shown in the table, there is no significant 

difference between the Grade 7A ( 𝑀𝑑𝑛 =
 12.0) and Grade 7B ( 𝑀𝑑𝑛 =  14.0);  𝑈 =
 348, 𝑝 =  0.474 .  This finding indicates that 
there is no significant difference in the mastery 
level between the Grade 7A and Grade 7B stu-
dents in the post-test in operations on integers 
whereas the implemented intervention had in-
fluenced the mastery level and addressed the 
misconceptions of the entire Grade 7 class in 
operations on integers. 
 
Misconceptions of the Grade 7 Students in the 
Post-test 

 In the previous study, the researchers have 
examined the pretest results to determine the 
misconceptions of the students per operation 
on integers. The researchers discussed differ-
ent misconceptions by noting the rules and 
concepts of the operations on integers  
 
 

including the cases involved in dealing with the 
numbers with like signs and unlike signs. This 
served as the bases for the intervention and re-
inforcement.  

 After being exposed to the intervention 
and reinforcement, the results of the post-test 
were also reviewed. An item analysis was con-
ducted to identify the recuring errors exhibited 
by the students and were classified per opera-
tion.  
 
Misconceptions in Addition of Integers 

In the pretest results, the researchers have 
identified the common misconceptions of the 
Grade 7 students in addition of integers. Similar 
to the findings of Fuadiah et al. (2019) students 
encountered difficulties in dealing with nega-
tive numbers particularly in adding unlike 
signs integers.  
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Figure 1. Common Misconceptions in Addition of 
Integer 

 
The same misconception was demon-

strated by some students in the post-test 
wherein students are still confused with the 
negative signs and adding unlike signs integers. 
Just like in items 2 and 10 as shown in Figure 1, 
most of the students disregard the rule of add-
ing integers with unlike signs wherein they just 
directly added the expressions 3 + (-3) = 6 and 
(-40) +10= -50 instead of applying the sign of 
the bigger number then subtracting the two 
numbers. Other cases were noted in the items 
12 and 13 where the students are expected to 
add two like signs integers. Instead of applying 
the rules in adding like signs integers of which 
the sum must have a negative sign, the students 
erroneously answered it with positive sign. 
This shows that students applied the rule of 
multiplying like signs integers. Evidently, the 
students were confused what rules to follow 
when adding integers. These misconceptions 
were characterized by Khalid and Embong 
(2019) as carelessness on the signs and rule 
mix-up. It is noteworthy to point out that the 
number of students who encountered this mis-
conception during the post-test is lesser than 
compared to the pretest results. This can be at-
tributed to exposure of the students in the in-
tervention and reinforcement. 

 
Misconceptions in Subtraction of Integers 

The Grade 7B students performed low mas-
tery in terms of subtracting integers based on 
the MPS of the pretest results. Thus, this served 
as the basis for the intervention to focus more 
on the concepts of subtraction of integers. Sim-
ilar to the previous studies, such as those con-
ducted by Fadillah and Susiaty (2019) and 
Rubin et al. (2014), found that most of the stu-
dents are struggling with subtraction of  

integers among the fundamental operations on 
integers. 

Despite the intervention, identical miscon-
ceptions were identified in the pretest and 
post-test based on the item analysis of the post-
test results. Based on the findings, some of the 
students still encountered difficulties in deal-
ing with the switch words, specifically, the 
word “from” in an expression when subtracting 
integers. For instance, in item 16, where stu-
dents were asked to “subtract 41 from -57,” the 
expected answer is -57 – 41 = -98. In addition, 
there were students who struggled in subtract-
ing bigger number from smaller number as ex-
hibited in item 11, which asked, “9 – 36 =?”. Ev-
idently, there was confusion among students 
leading to varied and incorrect answers. It can 
be noticed that students are still confused with 
the switch word in translating from verbal 
phrase to mathematical phrase. These errors 
exhibited by the students were also observed 
by Makonye and Fakude (2016). Similarly, stu-
dents also displayed confusions when subtract-
ing integers with like and unlike signs. Students 
exhibited rule mix-up which resulted to differ-
ent solutions and answers  (Khalid & Embong, 
2019). 

On the contrary, in item 6, which asked the 
students to “subtract 30 from 25,” the question 
which has the lowest score in the pretest with 
only 8 out of 62 students answered correctly. 
However, after the intervention the number of 
students who answered it correctly increased 
to 31 out of 56 students. This suggests that in-
tervention plays a significant role in improving 
the mastery level of the students. 

Based on the comparison of MPS of the pre-
test and post-test results, it can be noticed that 
the mastery level improved from Low mastery 
to Average Near Mastery particularly, the 
Grade 7B students. These results corroborated 
with the study of Jitendra and Griffin (2013), 
where misconception-focused intervention 
improved students’ ability to subtract integers. 
Additionally, targeted intervention specifically 
for subtraction is necessary to address the 
misconceptions identified before the conduct 
of the study. In general, the intervention posi-
tively impacts the student’s mastery level and 
lessen their misconceptions in subtraction of 
integers.  
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Figure 2. Common Misconceptions in Subtrac-
tion of Integer 

 
Misconceptions in Multiplication of Integers 

For multiplication of integers, the MPS of 
the Grade 7 students in the pretest and post-
test increased from Average Near Mastery to 
Moving Towards Mastery. However, there 
were some students who exhibited misconcep-
tions in multiplying unlike signs integers. 

For instance, in items 4 and 20, which asked 
students to solve the expressions (-5) × (6) and 
(16) × (-4). Students got the correct value how-
ever they disregarded the negative sign. Stu-
dents exhibited carelessness in dealing with 
signed numbers as described by Khalid and 
Embong (2019), wherein they solved these ex-
pressions as (-5) × (6) = 30 and (16) × (-4) = 64.  

On the other hand, students also displayed 
procedural errors when multiplying integers 
with like signs. In item 19, students answered 
(-40) in the expression “(-8) × (-5)”. This shows 
that students applied the rule in adding like 
signs integers and this error can be classified as 
rule mix-up (Khalid & Embong, 2019).  

On the flip side, most of the students 
demonstrated mastery of multiplication of in-
tegers with zero. However, a small number of 
students still unable to evaluate the expression 
in item 7 which asked them to multiply 10 from 
0. 

 
 
 
 
 
 
 

 
 

Figure 3. Common Misconceptions in Multiplica-
tion of Integer 

Misconceptions in Division of Integers 
In division of integers, both sections per-

formed Average Near Mastery based on the 
MPS results of the pretest and post-test. How-
ever, there were some notable misconceptions 
exhibited by the small number of students even 
after the intervention. 

 
 
 
 
 
 
 
 
 
 

Figure 4. Common Misconceptions in Division of 
Integer 

 
In item 17, the students were asked to solve 

the expression 45 ÷ (-9). However, due to the 
carelessness, students answered 45 ÷ (-9) = 5.  
Congruent to the findings of Khalid and Em-
bong (2012), students divided the integer and 
gave the correct value but with wrong sign. 

Another procedural error demonstrated by 
the students in pretest which recurred in the 
post-test is dividing unlike signs integers. Con-
versely, students exhibited misconceptions 
when dividing integers with like signs espe-
cially with negative numbers as shown in item 
9, which asked students to evaluate (-24) ÷ (-
12). The students performed rule mix-up by 
copying the negative sign to the quotient. Stu-
dents forgot the rules that when dividing two 
negative integers, the quotient is always posi-
tive.  

Additional procedural error observed after 
the intervention was a lack of basic knowledge 
in dividing numbers. As shown in Figure 4, both 
items 5 and 18, which asked students to evalu-
ate the expressions “20 ÷ 10” and “-156 ÷ 12,” 
respectively, revealed that students were una-
ble to provide the correct values. This shows 
that there are some students who still struggle 
in dividing numbers. 

In general, the Grade 7 students have in-
creased their mastery level after being exposed 
to the intervention based on the mean gained 
in the MPS results between the pretest and 
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post-test. Similarly, the implemented interven-
tion and reinforcement was able to address and 
lessen the misconceptions of the Grade 7 stu-
dents in dealing with the four fundamental op-
erations on integers. However, students exhib-
ited misconceptions even after the interven-
tion. These findings were also noted by Sato 
and Tanaka (2023). The students were able to 
identify and correct their misconceptions in op-
erations on integers, especially in subtraction 
of integers, which is evidently reflected on the 
MPS which increased significantly from Low 
Mastery to Average Near Mastery particularly 
in Grade 7B. The results of this study high-
lighted the importance of targeted learning in-
tervention and reinforcement in helping the 
students improve their mastery level and skills 
in understanding the rules and concepts of the 
four fundamental operations on integers. Fur-
thermore, these findings align with the study of 
Palisoc et al. (2019) which similarly demon-
strated a significant difference in the mastery 
level of the Grade 7 students before and after 
being exposed to an intervention. 

 
Conclusions  

Based on the findings of this study, the re-
searchers concluded that: 
1. The mastery level of the Grade 7 students 

improved after the intervention and rein-
forcement. 

2. There is a highly statistically significant dif-
ference between the pretest and post-test 
results of the Grade 7 students, showing the 
positive impact of intervention in the stu-
dent’s mastery level in operating integers.  

3. There is no significant difference in the 
mastery level of both male and female after 
being exposed to intervention. 

4. Both Grade 7A and 7B students exhibited 
similar mastery level in operations on inte-
gers after the intervention. 

5. The recurring misconceptions exhibited by 
Grade 7 students in operations on integers 
after the intervention include rule mix-up, 
dealing with negative numbers, and confu-
sion and carelessness with signs. 

 
Limitations and Future Research 

The intervention proved to be effective in 
improving student’s mastery and help address 

their misconceptions in the four fundamental 
operations on integers. However, this study has 
limitations which include the design and sam-
pling technique employed. With this, the find-
ings of the study can be generalized to the sam-
ples considered in the study. The researchers 
compared the pretest and post-test results of 
the grade 7 students to determine the impact of 
intervention on students’ mastery level and the 
misconceptions exhibited by the students with-
out the control group in the experimental set-
up. Moreover, the study used a non-probability 
sampling method. Hence, the researchers rec-
ommend the following: 
1. Conduct similar study by considering ran-

dom sampling method in selecting respond-
ents and evaluating the impact of interven-
tion on mastery level of students in operat-
ing integers by comparing experimental and 
control groups. 

2. Administer the Assessment on Integers (AI) 
to the Grade 7 students to identify their mas-
tery level and misconceptions before the 
start of the regular class every school year. 

3. Conduct a regular intervention to fully de-
velop the mastery of the students in dealing 
with the four fundamental operations on in-
tegers. 

4. Evaluate the mastery level and misconcep-
tions among students in other grade levels 
within the school and across the Schools Di-
vision of Basilan, using the same assessment 
tool. 
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