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ABSTRACT 
 
Problem-solving skills are a critical component of mathematics education, emphasized 
extensively in the K–12 mathematics curriculum. Research on the instruction of 
mathematical problem-solving has progressed significantly in recent years; however, 
further investigation is needed to identify effective strategies for supporting students in 
mastering this complex skill. This study aimed to examine the effects of the Team-Pair-
Solo Strategy (TPSS) on the mathematical problem-solving skills of Grade 8 students at 
Old Damulog National High School during the school year 2023–2024. Two identical 
sections were randomly assigned: one as the TPSS group and the other as the Non-
TPSS group. A researcher-developed, expert-validated three-item problem-solving test 
was utilized as the primary assessment tool. Employing a quasi-experimental research 
design, the study revealed that both the TPSS and Non-TPSS groups demonstrated poor 
performance in the pretest. However, post-intervention results showed that the TPSS 
group achieved an above-average level, while the Non-TPSS group reached an average 
level. Analysis of Covariance (ANCOVA) further indicated a significant difference in the 
problem-solving skills of students exposed to the TPSS compared to those in the Non-
TPSS group. These findings highlight the substantial impact of the Team-Pair-Solo 
Strategy on enhancing students’ problem-solving abilities. Consequently, it is 
recommended that teachers consider integrating TPSS as an effective instructional 
strategy to improve mathematical problem-solving skills. 
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INTRODUCTION 
 

The development of students' 
mathematical problem-solving abilities is 
becoming more and more important in 
today's quickly changing educational 
environment for both academic success 
and practical applications. Global 
reforms in education initiatives now 
prioritize the need for 21st-century 
learners to be capable of critical thinking, 
cooperation, and adaptation in addition 
to subject matter expertise (OECD, 
2019). However, because of low 
confidence, resilience and a lack of 
exposure to useful problem-solving 
techniques, a large number of students 
still struggle with solving math problems. 

Considerable advancements have 
been made in the field of research on 
teaching mathematical problem-solving 
techniques in the last few years. This 
makes it possible to argue that problem 
solving is essential. Additionally, 
mathematics is the science that may be 
able to address problems that students 
encounter in their daily lives by applying 
the patterns proposed by Polya  (2012). 
Nonetheless, further research is required 
to enhance our understanding of how 
educators can assist their pupils in 
completing this challenging task (Lester 
and Cai, 2016). Of all the issues and 
problems related to teaching and 
learning mathematics, the ability of 
students to solve problems is by far the 
most usually raised concern. 

The ability to solve mathematical 
problems is considered as the foundation 
of mathematics education since it allows 
students to apply their mathematical 
knowledge to challenging problems and 
real-world scenarios. The ability to 
analyze a problem, come up with and 
carry out a solution strategy, and critically 
assess the outcomes are all necessary 

for problem-solving in mathematics 
(Schoenfeld, 2016). These abilities are 
essential for developing critical thinking, 
creativity, and the capacity to adjust to 
new circumstances, all of which are 21st-
century competencies that are critical to 
academic success (OECD, 2019). 
Despite the importance of mathematics, 
a lot of students find it difficult to solve 
mathematical problems for a variety of 
reasons, including low resilience, a lack 
of drive, and limited exposure to problem-
based learning environments. Studies 
reveal that conventional teaching 
approaches, which frequently prioritize 
procedural over conceptual 
understanding, can hinder students' 
ability to solve problems (Boaler, 2016).  

Despite the importance of 
mathematical problem-solving and 
resilience, global assessments like the 
Programme for International Student 
Assessment (PISA) highlight ongoing 
deficiencies among Filipino students. In 
the 2022 PISA, the Philippines scored an 
average of 355 in mathematics, ranking 
79th out of 81 participating countries and 
economies. This score is significantly 
below the OECD average of 472, placing 
Filipino students predominantly at Level 
1b proficiency, meaning they struggle to 
interpret and solve basic mathematical 
problems. Furthermore, only 16% of 
Filipino students achieved at least Level 
2 proficiency in mathematics, compared 
to the OECD average of 69%. These 
results underscore substantial gaps in 
foundational knowledge and higher-order 
thinking abilities, necessitating targeted 
interventions to address these 
challenges.  

Furthermore, the National 
Achievement Test for Secondary in the 
Division of Bukidnon has yielded a mean 
percentage score of 44.34% over the last 
six years (DepEd Bukidnon Division 
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Education Development Plan 2017–
2022). Given that the questions also 
include application problems, this 
suggests that the students' problem-
solving skills are lacking. In this matter, 
mathematics teachers of Old Damulog 
National High School conducted 
numeracy level test towards the 
students. The result of the test shows 
negative outcome especially in the 
problem solving, where most of the 
students got a low score. This suggests 
that students possess low problem-
solving skills, particularly in handling 
word problems, which are integral to real-
life applications of mathematics. 
Therefore, there is a need for 
instructional strategies that promote 
problem-solving among students in 
mathematics, particularly in 
heterogeneous classrooms, which are 
classes in which students from a variety 
of backgrounds and with varying 
educational needs are educated 
together. 

The gap in performance 
emphasizes how urgently Filipino 
students' mathematical skills, particularly 
in problem-solving needs to be improved. 
The dependence on typical, rote-learning 
methods, which place a strong emphasis 
on procedural knowledge at the expense 
of understanding concepts and critical 
thinking, is one of the main factors 
causing this underperformance (DepEd, 
2020). There is increasing interest in 
implementing more collaborative, 
student-centered teaching techniques 
that actively involve students in problem-
solving activities in order to close these 
gaps. 

The Team-Pair-Solo approach 
offers a chance to close this gap. By 
involving students in group projects at 
first and progressively moving them 
toward independent problem-solving, it 

offers a scaffold approach to problem-
solving. This study suggests a strategy 
that may be stated as Team- Pair – Solo 
– Strategy (TPSS).According to Sundari 
(2018), Team Pair Solo allows students 
to work in a small cooperative learning 
group as a team first, then the partner to 
solve the problems along with their 
classmate, and ultimately they worked on 
their own. This is provided for the 
students through the program. 
Additionally, Team Pair Solo works well 
for the problems and concepts that 
students would either be too imitated or 
just incapable of doing on their own. It is 
possible to say that each member of a 
team is responsible not only for learning 
what is taught but also for helping 
teammates learn, which helps to create 
an environment in which students feel 
successful. Students work through the 
assignment until all group members 
successfully understand and complete it. 
By providing students with a safe, 
structured learning environment, this 
method not only helps them develop their 
problem-solving skills but also builds 
resilience and confidence in them (Felder 
& Brent, 2016). According to research, by 
promoting active engagement, 
discussion, and shared learning 
experiences, these cooperative learning 
strategies can greatly enhance students' 
problem-solving abilities (Gürbüz, 2017). 
Hence, the researchers seek to examine 
the efficacy of Team-Pair-Solo Strategy 
on students’ mathematical problem 
solving skills. 

 
Research Objectives 

 
This study aimed to evaluate the 

effect of the Team-Pair-Solo Strategy 
(TPSS) on students' problem-solving 
abilities in mathematics. Specifically, it 
sought to: 
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1. Identify the level student’s 
problem solving skills in mathematics as 
exposed to Team -Pair- Solo Strategy 
(TPSS) and Non-Team-Pair-Solo in 
terms of; 

a. Pre-test and; 
b.  Post-test 
2. Find out if there is a significant 

difference on students’ problem solving 
skills in mathematics as exposed to; 

a. Team-Pair-Solo Strategy 
(TPSS) and; 

b. Non - Team-Pair-Solo Strategy 
(TPSS) 
  
METHODOLOGY 
 
 This study employed a quasi-
experimental design with pre- and post-
testing to investigate the impact of the 
Team-Pair-Solo Strategy (TPSS) on 
students’ mathematical problem-solving 
abilities. The research involved two 
groups: the experimental group, which 
received instruction using TPSS, and the 
control group, which was taught using 
non-TPSS methods. 

 The study was conducted at Old 
Damulog National High School, targeting 
Grade 8 students during the school year 
2023–2024. From nine Grade 8 sections, 
two identical sections were selected as 
respondents. A validated test 
questionnaire was utilized to assess 
students’ problem-solving skills, 
administered both before and after the 
intervention through a pre-test and post-
test. 

Implementation of Team-Pair-Solo 
Strategy (TPSS) 

 The group will be taught using the 
Team-Pair-Solo Strategy (TPSS). The 
experimental group which is one of nine 
(9) sections of Grade 8 students of Old 

Damulog National High School in the 
school year 2023-2024.  

 The researcher used the third 
quarter content and learning 
competencies of mathematics 8 in the 
Curricullum Guide under the K-12 
curriculum .The researcher will outline 
the learning objectives and made lesson 
plan out of it. 

 As suggested by Satriyani et al. 
(2016), an effective implementation of 
the Team-Pair-Solo Strategy (TPSS) 
involves a structured process that 
gradually moves students from 
collaborative problem-solving to 
independent work. 

Team 

  The first phase, called the Team 
Phase, involves dividing students into 
groups. Each group is led by a 
designated leader, typically a high 
achiever, who ensures that everyone 
participates equally. The groups are 
given a text related to the lesson topic, 
along with a word problem to solve 
collaboratively. They have 10 minutes to 
discuss and work through the problem, 
sharing ideas and supporting each other 
in the problem-solving process. The 
teacher's role during this phase is to act 
as a facilitator, observing group 
interactions and offering minimal 
guidance when needed. The teacher 
ensures that all students are actively 
engaged and participating, providing 
feedback and support where appropriate. 

Pair 

 In the Pair Phase, after completing 
the group task, each team splits into two 
pairs. These pairs are then given a new 
word problem, similar in nature to the first 
one, to solve together. This phase allows 
students to further deepen their 
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understanding while still benefiting from 
peer collaboration, though now in a more 
focused setting. The teacher continues to 
monitor the class, offering more 
personalized support as students take on 
increased responsibility for solving the 
problem. In this phase, the teacher 
focuses on providing targeted feedback 
and guidance, helping students build 
confidence while preparing them for 
independent work. 

Solo 

 Finally, in the Solo Phase, 
students are asked to work individually 
on a third word problem that mirrors the 
previous two in complexity. This phase 
assesses their ability to independently 
apply the strategies and concepts they 
have learned throughout the lesson. 
Students are encouraged to reflect on 
their problem-solving process and how 
their skills have evolved from working in 
a group to solving problems on their own. 
The teacher’s role during this phase is to 
observe students as they work 
independently, offering minimal 
assistance, and assessing their mastery 
of the content. 

 Implementation of Non-TPSS     

The group was taught using the 
usual teaching method is the control 
group. Students in this section was 
exposed to a usual classroom setting that 
is direct instruction from the teacher 
following the lesson plan with the 
learning competencies stated in the 
Curriculum Guide. The content was 
delivered through lecture-discussion. 

 The results of the students’ tests 
were analyzed using descriptive 
statistics, including mean and standard 
deviation. To determine whether there 
was a significant difference between the 

experimental and control groups, 
Analysis of Covariance (ANCOVA) was 
employed. The pre-test scores served as 
the covariate in this analysis, enabling 
the evaluation of the two groups' 
problem-solving ability gains or 
differences post-intervention. 
 
RESULTS AND DISCUSSION 
 

The data collected from 80 
student-respondents is presented, 
analyzed, and interpreted in this chapter. 
This chapter presents the following: 
Level of the student’s problem solving 
skills on pretest and posttest, and the 
Analysis of Co-Variance. 

 
 Level of Students’ Problem Solving 
Skills on the Pre-test 
 This section shows the level of the 
students’ problem solving skills in team-
pair-solo strategy and non-team-pair-
solo strategy on the pre-test. It shows the 
frequency distribution, range of scores, 
and qualitative interpretation of the 
collected data. 
 
Table 1. Level of student’s problem 
solving skills on the pre-test 

 GROUP  

Range 
of 

scores 

TPS
S 

Non-
TPSS 

Qualitative 
Interpretati

on 
(Level of 
Problem 
Solving 
Skills) 

 F % F %  

13-15 0 0 0 0 Superior 
10-12 0 0 0 0 Above 

average 
7-9 0 0 0 0 Average 
4-6 6 15% 10 25

% 
Below 

Average 
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0-3 3
4 

85% 30 75
% 

Poor 

TPSS: Mean=2.870   
           SD=0.688   
Non-TPSS                 
           Mean=2.554 
           SD= 0.929 

 

 
Legend: 

 
 
 
 
 
 

 
Table 1 shows that out of the 34 

participants of TPSS group thirty-four 
(34) or 85% of the students belongs to 
the “poor” level and three (6) or 15% of 
the students are under the “below 
average” level. Consequently, with the 
same numbers of participants from the 
Non-TPSS group, thirty (30) or 75% of 
the students falls under “poor” level and 
ten (6) or 25% of the students belongs to 
“below average” level. Moreover, the 
mean of the TPSS group is 2.870 which 
clearly shows that they are in the “poor” 
level with a standard deviation of 0.688. 
On the other hand, Non-TPSS mean is 
2.554 which corresponds to “poor” level 
with a standard deviation of 0.929. 

The data presented indicate that 
the mean scores of students in both the 
Team-Pair-Solo (TPSS) group and the 
Non-Team-Pair-Solo (Non-TPSS) group 
fall under the "poor" level in terms of their 
problem-solving skills during the pretest. 
This suggests that the problem-solving 
skills of the students were comparable at 
the outset, as they had limited knowledge 
of the topic. This finding aligns with 
research by Johnson and Williams 

(2019) and Nguyen et al. (2021), who 
emphasize that pretests often yield low 
scores because they are designed to 
assess students' prior knowledge, 
prepare them for future content, and 
ultimately measure their progress. 
Pretests are particularly useful for 
evaluating students' existing 
understanding before any interventions 
are applied. 

Additionally, the results support 
the study by Garcia and Reyes (2020), 
which found that students' performance 
on pretests was generally poor, 
highlighting a lack of understanding 
before any instructional intervention. This 
mirrors findings from other studies 
(Brown & Davis, 2018; Kim et al., 2022) 
that demonstrate how students' 
proficiency in mathematics tends to be at 
a beginner level prior to any exposure to 
targeted instructional strategies, 
reinforcing the notion that their 
performance is below average before 
intervention. 

 
Level of Students’ Problem Solving 
Skills on the Post-test 

This section shows the level of the 
students’ problem solving skills in team-
pair-solo strategy and non-team-pair-
solo strategy on the post-test. It shows 
the frequency distribution, range of 
scores, and qualitative interpretation of 
the collected data.  

 
 
 
 
 
 
 
 
 
 
 

Range 
of 

Scores 

Level of Problem 
Solving Skills 

13-15 Superior 
10-12 Above average 

7-9 Average 
4-6 Below average 
0-3 Poor 



1455 
 

Ignatian International Journal for Multidisciplinary Research            Vol 3 No 3          March 2025         www.icceph.com 

Table 2. Level of student’s problem 
solving skills on the post test 

 GROUP  

Range 
of 

scores 

TPSS Non-
TPSS 

Qualitati
ve 

Interpret
ation 

(Level of 
Problem 
Solving 
Skills) 

 F % F %  

13-15 1
2 

30% 1 2.5
% 

Superior 

10-12 1
9 

47.5
% 

10 25% Above 
average 

7-9 9 22.5
% 

20 50% Average 

4-6 0 0 9 22.5
% 

Below 
Average 

0-3 0 0 0 0 Poor 

           Mean=11.298           Mean=8.458 
            SD=1.899                    SD=2.843 

 
Legend: 

 
 
 

 
 
 

 

  
Table 2 shows that out of the 40 

participants of TPSS group, nine (9) or 
22.5% of the students belongs to the 
“average” level, nineteen (19) or 47.5% 
of the students are in the “above 
average” level, and twelve (12) or 30% of 
the students are under the “superior” 
level. On the other hand, with the same 
numbers of participants from the Non-
TPSS group, nine (9) or 22.5% of the 
students falls under “below average” 

level, twenty (20) or 50% of the students 
belongs to “average” level, ten (10) or 
25% of the students are under “above 
average” level and one (1) or 2.5% of the 
students belongs to “superior” level. 
Furthermore, the mean of the TPSS 
group is 11.298 which clearly shows that 
they are in the “above average” level with 
a standard deviation of 1.899 and the 
Non-TPSS mean is 8.458 which 
corresponds to “average” level with a 
standard deviation of 2.843.  
 The data showed that the mean 
score difference between the TPSS 
group (Mean Score = 11.298) and the 
non-TPSS group (Mean Score = 8.458) 
has significant implications for the 
effectiveness of the Team-Pair-Solo 
(TPSS) strategy in enhancing the 
problem-solving skills of students. These 
results align with the study of Setyawati 
(2017), which states that the Team-Pair-
Solo strategy is designed to help 
students enhance their problem-solving 
skills by encouraging cooperative work in 
groups and pairs, while also promoting 
individual reflection. 
 Supporting this, Lee (2019) found 
that the implementation of TPSS in 
mathematics instruction led to significant 
improvements in students' achievement, 
critical thinking, and problem-solving 
skills. Similarly, Ismet et al. (2020) 
demonstrated that when teachers 
provide opportunities for students to 
solve problems collaboratively, it not only 
develops their thinking skills but also 
enhances their ability to manage their 
learning, further boosting cognitive 
development. These studies emphasize 
that integrating TPSS into the classroom 
fosters cooperation during group learning 
and strengthens problem-solving skills. 
 Additionally, the findings are 
supported by Aguanta and Tan (2018), 
whose research indicated that students 

Range 
of 

Scores 

Level of Problem 
Solving Skills 

13-15 Superior 
10-12 Above average 

7-9 Average 
4-6 Below average 
0-3 Poor 
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exposed to cooperative learning showed 
significant improvement on both 
posttests and retention tests. 
Furthermore, Hackathorn et al. (2011) 
explained that active participation in 
cooperative learning enables students to 
clarify misunderstandings through 
shared tasks, which contributes to higher 
motivation to learn, as also highlighted by 
Mokhtar et al. (2013). 
 
 Analysis of Covariance (ANCOVA) of 
Students’ Problem solving skills of 
the Posttest Scores 

The results of the two groups’ 
posttest score using analysis of 
covariance (ANCOVA) are shown in the 
following tables. 
 
Table 3. Comparison of students’ 
problem solving skills on the post test 
 

Group N Mean SD 

TPSS 40 11.298 1.89911 
Non-TPSS 40 8.458 2.84323 
Total 80   

 

SOUR
CE 

SS D
f 

MS F-
val
ue 

Sig. 

Group 135
.54
8 

1 132
.54
8 

33.
34
2 

0.00** 

Pretest 
(Covari
ate) 

11.
463 

1 10.
463 

2.7
44 

0.111 

Error 249
.19
4 

7
5 

3.8
02 

  

 Total  680
0.0
0 

8
0 

   

Note: **-significant at 0.05 level 
 
 The results reveal a significant 
difference between the groups, with an F-

value of 33.342 and a probability value of 
0.00 (p < 0.05). This indicates that the 
null hypothesis, which states that there is 
no significant difference in students’ 
problem-solving skills in mathematics 
between those exposed to the Team-
Pair-Solo Strategy (TPSS) and those 
taught using the Non-Team-Pair-Solo 
Strategy (Non-TPSS), is rejected. It 
implies that the problem-solving skills of 
students in the TPSS group significantly 
differ from those in the Non-TPSS group. 
Additionally, the pretest, utilized as a 
covariate in Table 3, demonstrates no 
significant difference (p > 0.05). This 
suggests that the initial scores (pretest) 
had no significant effect on the outcomes 
of the interventions on the final scores 
(posttest). 
 These findings align with the study 
conducted by Rahmawati (2019), which 
concluded that the Team-Pair-Solo 
strategy helps students perform tasks 
independently while benefiting from 
group collaboration, thereby enhancing 
their critical thinking and problem-solving 
skills. Similarly, Sundari (2018) noted 
that TPSS is an effective cooperative 
learning strategy that encourages 
students to collaborate and construct 
knowledge together. Chalmers (2011), 
as cited in Sundari’s work, also 
emphasized that TPSS is grounded in 
the constructivist theory, which promotes 
the generation of new ideas through peer 
interaction and active engagement in the 
learning process. 
 Moreover, research by Kagan and 
Kagan (2009) highlights that cooperative 
learning strategies like TPSS foster 
higher-order thinking, problem-solving, 
and teamwork, making it an effective 
approach for improving students’ 
academic performance. These studies 
collectively demonstrate that the TPSS is 
not only a viable method for enhancing 
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students' mathematical problem-solving 
abilities but also for fostering essential 
21st-century skills. 
 
Conclusions and Recommendations 
 
 The pretest results for Grade 8 
students indicate that their problem-
solving skills in the TPSS group were at 
a "poor" level. However, after the 
intervention, the TPSS group 
demonstrated significant progress, 
achieving an "above average" level in 
their problem-solving skills. In contrast, 
students exposed to Non-TPSS showed 
less improvement, progressing from 
"poor" in the pretest to "average" in the 
posttest. 
 Furthermore, a significant 
difference in problem-solving skills was 
observed between students exposed to 
TPSS and Non-TPSS, as evidenced by 
the posttest results, with the pretest 
serving as a covariate. These findings 
underscore the effectiveness of the 
Team-Pair-Solo Strategy in enhancing 
students’ problem-solving skills 
 Teachers are encouraged to 
adopt the Team-Pair-Solo Strategy as an 
instructional approach in teaching 
mathematics, particularly for improving 
students’ problem-solving abilities. This 
strategy not only enhances academic 
performance but also fosters student 
engagement, collaboration, and the 
construction of ideas. 
 Future research is recommended 
to further explore the efficacy of the 
 Team-Pair-Solo Strategy in 
various educational settings and across 
different subject areas. This will provide 
a broader understanding of its potential 
to support student learning and 
engagement. 
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 The researcher followed complete 
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as the institutions in which the study was 
undertaken had their privacy protection. 
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