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Research shows a strong connection between  a students attitude 
toward math and their personal achievement in math. In a study 
(Brassell, 1980) research shows those students who have a negative 
attitude towards math, lower self esteem or math anxiety also tend 
to have a lower level of success in math. The way a student 
perceives themselves plays a key role in their confidence and 
willingness to persevere through critical challenging stages of math 
competency. A student may give up before they even start if they 
feel they just are not “good” at math. 

Abstract

It’s apparent that a student’s self concept and the anxiety they feel 
towards math has a connection to their mathematical achievement. 
As teachers we need to praise and acknowledge our students, 
embrace a growth mindset, tune in to our mathematical  talk and 
feelings of math, while also engaging in multiple fun and engaging 
instructional strategies. 

Introduction & Research Question 

The Mathematics Attitude Inventory (MAI) was administered to 714 
seventh grade students. The students were spread out through 5 
different junior high schools representing a multitude of 
backgrounds.The scale includes the perception of the mathematics 
teacher, anxiety towards math, value of mathematics in society, self 
concept, enjoyment of mathematics and motivation in mathematics. 
The scale - response had four options strongly agree, agree, disagree 
and strongly disagree. The students achievement was based off their 
score of the California Test of Basic Skills. The mathematics teachers 
left the room and students were assigned numbers to disclose their 
identity. Students were also allowed to take as much time as needed 
to complete the assignment. Teachers were also asked to label all of 
the students hIgh, medium and low. 

Research Design & Data Collection 

The graph will display the mean scores for each of the attitude 
scales.The graph also displays where the teacher has placed them in 
regards to levels of achievement based off of their CTBS scores. The 
results showed the most dramatic difference in self concept and 
anxiety in correlation to students academic achievement. We also 
see that medium and low students had the lowest scores for 
enjoyment in mathematics. The research shows the problem but 
now as teachers how do we help our students move towards a more 
positive attitude towards math and their abilities. 

Discussion/ Conclusions

How many times have you heard a student say “ I hate math”, “I’m 
just not a math person” or “ math makes me feel stupid”? There are 
so many factors that play into a student’s self confidence in terms of 
math from an early age. As an educator, how are you presenting 
math to your students, what does your math language sound like 
and how are you teaching students to deal with adversity?The focus 
of my research is to show that a students attitude towards math can 
affect their achievement levels. 

How can teachers change the negative perception of math for our 
students?

If we can find ways to change our students perception of 
mathematics then students will approach math with  an open mind. 
When students walk into math with an open mind, higher 
confidence and a willingness to try their math achievement levels 
can improve. 

Results

.
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Student thinking could be used as a “powerful learning 
opportunity.” An NCTM research journal article states 
that students seem to be limited in classroom instruction. 
Many teachers strive to understand the productive use of 
student thinking better in math classrooms. Teachers can 
create opportunities for students to learn more efficiently 
by creating a welcoming and safe environment for 
student growth. Intrinsically motivated students have 
higher achievement levels, along with having lower 
anxiety levels (Leatham, 2015). Student development is 
key, so teachers are continuously looking for ways to 
tackle this issue.

Abstract

Below is a pie chart of a one of the questions from the 
student motivational survey (Albrecht, 2009). Students 
need to be interested in the topic, or at least see the 
relevance. Student development and learning become 
difficult when students are not motivated (Mcdaniel, 
2020). The reoccurring result found was formed around the 
teacher building a relationship with the students. This 
means creating and environment where students feel safe 
to fail and grow.

Introduction & Research Question 

Research was conducted through the National Council of 
Teachers of Mathematics and through a personal survey 
created (asking ten teachers to answer through their 
opinions or beliefs). These articles that supported the 
hypothesis discussed key points related to the hypothesis 
and showed related research.

Research Design & Data Collection 

How are students supposed to learn in the classroom?
Majority of the teachers said that building a relationship 
is important in student motivation and as a top priority. 
Students feel more motivated when they feel that they 
can rely on the teacher and have that teacher be a 
reliable source (Albrecht, 2009). The students are the 
focus of what teachers decide to do and how.

Discussion

Teachers can motivate their students and engage their 
learning in the classroom through building a 
relationship. Creating a safe foundation for students is 
very important to teachers and keeping students 
engaged. If teachers get to know their students, then 
students will feel more motivated to participate and 
improve because they feel safe and trust in the 
classroom environment that was created.

Conclusions

If teachers implement engaging strategies in their 
classrooms, then students will feel more motivated to 
participate and improve because they are using their 
potential in a progressive environment. A welcoming 
environment is more than just having the teacher and 
students be nice to each other. Students’ learning 
environment provides adequate self-awareness of their 
mental and physical stability. Students need to believe in 
themselves to approach the work because they will not 
want to try if that is the case (Stephens, 2016).

How can teachers motivate students and engage their 
learning in the classroom?

Results

Do student 
relationships 
impact 
grades?

Is it required 
or necessary 
to build a 
relationship?

Are student 
relationships 
a top 
priority? 

Yes 70% 60% 60%

No 10% 30% 10%

I Don’t Know 20% 10% 30%
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Number talks are a 10 to 15 minute activity that focuses on 
solving a math problem using mental math strategies.  The 
goal is not to get the right answer but to practice flexible 
thinking and numerical reasoning.  Students have an 
opportunity to explain and defend how they arrived at their 
answers.  The goal is to promote flexible thinking so students 
can use number relationships to better solve a math problem 
quickly and efficiently (Parrish, 2011).  Number talks also 
allow social learning to occur, students are given an 
opportunity to listen to their peers and potentially learn a 
new strategy to solve the problem.


Abstract

Based on the research, students who engage in number 
talks are more flexible with their thinking and stronger at 
mental math strategies.  The goal of solving a problem 
moves away from procedural and into numerical reasoning.  
Number talks highlight the CCSS mathematical practices by 
focusing on mathematical reasoning.  Number talks foster 
sense making and allow students to become more efficient, 
accurate, and flexible in their math abilities.    


Discussion

Based on the findings, number talks do build numerical 
reasoning and abstract representation in elementary-age 
students.  Adding these 10-15 minute talks into the class 
curriculum allows students to develop a deeper 
understanding of numbers and their relationships, as well as 
practice with mental math strategies.  


Conclusions

The focus of this research is to show how number talks 
enhance student numerical reasoning, sense making, and 
abstract representation.  Number talks lead the focus away 
from rote procedural methods into mathematical computation 
that is built on true understanding of numbers and their 
relationships with each other.  This practice helps build 
students understandings of place value and sense making.  
One issue in the elementary math classroom is having 
students check their work in order to see if their answer 
makes sense, number talks provide practice for this in a 
social learning environment.  Teachers can get to the root of 
student misunderstandings or these misunderstandings can 
be solved by listening to a peer explain how they arrived at 
their answer.

Research Question

Do number talks build numerical reasoning and abstract 
representation in elementary-age students?


If number talks are used frequently in the classroom, then 
students will develop a deeper number sense because number 
talks build on mental math strategies that drive numerical 
reasoning skills.

Introduction

The focus of this research revolves around the work of Sherry 
Parrish, who published many articles regarding number talks in 
the National Council of Teachers of Mathematics.  Research 
was also conducted using UHWO’s online databases to find 
peer-reviewed articles that discussed number talks and the 
benefits.

Methods

Results



Importance of Student-Centered Instruction
Ericka Montoya

University of Hawaii – West Oahu 

Ericka Montoya
University of Hawaii – West Oahu
Email: montoya7@hawaii.edu

Contact

The purpose of this research study was to determine how 
student-centered instruction can affect the overall learning and 
academic performance of students in mathematics. Research 
from NCTM’s Principles to Actions: Ensuring Mathematical 
Success for All (2014) shows that mathematics instruction is 
effective when it not only focuses on mathematics learning, but 
also builds off students’ knowledge, backgrounds, cultures, and 
experiences (pg. 60).

Abstract

Introduction & Research Question 

The research topic focused on two central questions:
• How can student-centered instruction impact a student’s academic 

performance?
• What is an examples of an effective teaching strategy that can 

promote student-centered learning in mathematics?

Research Focus
The study showed that the four schools “outperformed most 
of the traditional schools in their respective communities” 
(Kaput, 2018). Although the other schools were similar, the 
students who received student-centered instruction scored 
higher. In terms of the survey, 22/27 students stated that they 
learn better when they receive student-centered instruction.
In terms of an effective teaching strategy, there are several 
commonly used Principles of Student-Centered Learning that 
promote student-centered learning. One of these is “Real-
world relevant”, where students solve real-world problems 
and learn skills they will use in their own lives (Kaput, 2018). 
This can help students build connections between what they 
are learning and what they know to make learning relevant. 

Discussion

Based on the information found, student-centered instruction 
can affect the overall learning and academic performance of 
students in mathematics. By providing personalized 
instruction, students will be more likely to succeed and reach 
their goals. Teachers can work towards using student-
centered instruction by using a variety of teaching strategies 
that encourage students to be involved in their learning and 
reflects their needs, backgrounds, and experiences.

Conclusions

Some students learning mathematics are not receiving student-
centered instruction that would meet their individual needs, 
interests, and capabilities. They are being taught with a “one 
size fits all” approach where teachers provide the same teaching 
styles and evaluation methods for all students (Gng, 2016). This 
research topic is important to mathematics because it showcases 
how students can open a door to a deeper understanding of 
mathematics and reach their learning goals with the support of 
student-centered instruction.

How can student-centered instruction improve student 
performance in mathematics?
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Hypothesis

If instruction is student-centered, then students will perform 
better academically because instruction will be modified to 
accommodate their individual needs.
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Student Survey

According to “Evidence for Student Centered-Learning” by Krista 
Kaput, a case study was conducted which focused on 4 urban 
California high schools that practice student-centered learning (2018).
• 3/4 schools reported higher graduation rates for Latino, ELL, and 

low-income students ranging from 10-24% higher than the state’s 
average.

• Survey data collected from the graduates suggested that their 
school’s high standards, relationships, and instructional relevance 
contributed to their success. 

A survey was also conducted. 27 9th grade Geometry students were 
asked if they learn better when math topics relate to their personal 
interests, needs, and prior knowledge. The responses are below.

Statistics & Survey Results
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Math is one of the hardest subjects for students. If it wasn’t 
worse enough, now they have to learn math at home with 
some distractions. Recent studies have shown screens from 
devices can cause headaches, eye strains, and irritated eyes 
for children. (Patel, 2017) With new COVID-19 rules students 
are now required to be on the screen around 4 hours every 
day. This can be boring and make it extremely difficult for 
elementary school kids to focus. They will be able to enjoy 
school and learn at a better rate if they are able to play math 
games because it is fun and engaging. You are taking the 
classroom activities and giving it to the students for them to 
do at home. This will help them learn, and they will have fun 
while doing it. 

Abstract

In a 5th grade class students completed a brief unit on ordered pairs 
utilizing game-based lessons. Attitude and achievement data were 
collected mainly by surveys, content tests, student interviews, and field 
notes. They asked the students questions about how they felt about the 
lesson, and  how they feel about math in general. Before the math 
games, 54% of students said they disliked math, while 67% students 
wrote they were bad at it. 83% of students who took the survey circled 
unhappy, worried, or bored. Around 92% of students' comments and 
reactions grew more positive every day. By the final day of instruction, 
one hundred percent of students indicated they felt good or happy 
about math. (White and McCoy, 2019)

Introduction & Research Question 

For my research I used to support my research question was 
through reviewed journals found in the University of West Oahu 
library online database. I was able to find a very helpful journal 
that did a study on students and interviewed them after to see 
how they liked playing math games.  I also did research on the 
National Council of Teachers and Mathematics website. The 
articles helped my research question by keeping the students 
engaged in the lessons.

Research Focus
Based on the research, I think students love 
participating in math games and in the end, it will 
benefit them. Teachers will be can incorporate some 
sort of game in every lesson. Whether we are in person 
or all online, there is always a way for students to play 
math games. Even for me as a college I would rather 
complete an assignment by playing games than doing a 
lot of different worksheets. Once you get to know your 
students you will know what types of games they are 
into and work off that. Overall, there needs to be more 
games in the classroom. It may be harder to do it now 
that it is online, but there is always a way.

Discussion

•Using math games during math lessons will keep the 
students engaged in the lesson and help them learn.   
• Teachers need to try and implement math games into 
their lessons. 
•Students have fun playing math games. 
•Even when the students are online, there are a lot of 
free websites that teachers can use. 

Conclusions
The focus of this study is to help students do better in math 
by playing different math games. These math games will 
make learning fun and it will help the students learn more 
efficiently because they will  be more engaged. Playing 
games encourages strategic mathematical thinking as 
students find different strategies for solving problems and 
deepen their understanding of numbers. (Rutherford, 2015) 
It is important for students to be engaged in lessons 
because it helps their learning especially while they are 
online. It can also help students if parents get involved and 
they start to play different math games as a family as well.

How can you get students to become more engaged with 
lessons? Especially if it is online? 

If students play math games more often during math 
lessons, then they will learn more because they are 
engaged.

Results
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The goal of this study was to find ways to make teaching math a more 
meaningful process for students while also making sure that they are 
meeting the appropriate standards. The information used throughout 
this poster will include the importance of the standards and how they 
are used differently to make more meaningful connections to students. 
Many consider how the Common Core State Standards for 
Mathematics (CCSSM) and Standards for Mathematical Practices (SMP) 
are a part of a larger political context and without equity can result in a 
failure of mathematics learning in students (Bartell 2017). Thus, 
teachers should not only teach to get students to achieve the 
standards but with equity in hopes of creating a more meaningful 
learning experience.

Abstract

Introduction & Research Question 

This research project focused on two perspectives, teachers and 
learners. A 5-question survey was used to collect data on the 
knowledge and implementation of the SMPs from the perspective of 
learners ranging from high school to college and those out-of-school 
learners to get an understanding of those currently learning and the 
impact of those who had learned mathematics. About 2 elementary, 
2 high school and 2 pre-service teachers were interviewed to gain 
perspective on what SMPs they usually implement into lessons and 
the impact its use has on students. Other information was collected 
through research journals focusing on the importance of the SMPs.

Research Design & Data Collection 

Based on the survey results and interviews, when teachers use the 
SMPs with specific intentions in mind, the impact is a more 
meaningful learning experience on the students’ end. 
• Most teachers believe the use of multiple in their lessons has 

more effect on student learning, which debunks the myth that 
“students can engage in only one mathematical practice as they 
work on a task” (Mateas 2016). 

• Most learners liked when their teacher modeled the math first. 
Some also liked when they used skills from SMP #7 and #3 to help 
understand the curriculum. 

Discussion and Results

• The students may have known and used the skills of many SMPs
but this does not necessarily mean that they met the standards. 
This study could be changed to also find such results.

• Teachers do not need to use all of the SMPs to create meaningful 
lessons, even if they use just one in a lesson, students can be 
impacted in a positive mathematical experience.

Conclusions

Students may not find math classes fun to be in due to the restrictions 
of what they are required to learn. In other words, for students the 
meaning behind doing math is all about meeting the expectations 
given by a standard (Bleiler 2015). Teachers often refer to their given 
curriculum in order to create lessons that students will complete. In 
mathematics, that curriculum often times comes from a textbook 
structured by the Common Core Standards. But what can teachers do 
other than give out worksheets and problems from these textbooks in 
order to meet the criteria for the expectations given by the CCSSM 
while also giving meaning to the topics being taught?

If teachers implement the use of the SMPs to achieve the learning 
intentions set forth by the CCSSM then students learning math will 
gain a greater understanding of content because the lessons will focus 
less on the goals and more about the connection students make to the 
topics.
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When you  think of assigning math work usually the first thing that 
pops into the students  mind is having to memorize math facts and 
principles. Students should be challenged and see the reality that 
understand and using math will be apart of their everyday life. 
problem based learning allows the student to have real 
experiences while  actively learning(Trop & Sage 2002). Problem 
based learning also puts students in the center of the problem 
causing them to be motivated to participate because they are the 
“owner” of the problem.

    

Abstract

In the end by implementing PBL in your math class your  students 
have ownership and are engaged in the learning process. It may 
take more time for the teacher to organize the PBL method in 
their classroom but after introducing it and once the teacher has 
had some experience it becomes easier to plan and teach. The 
benefits of the methods is having students who can be critical 
thinkers as well as learn the content in an engaging way. We want 
students to be engaged in what they are learning so they will be 
able to remember and apply their knowledge.

Introduction & Research Question 

Kerry Speziale conducted a study to test PBL (Speziale, M.)
- Study included 2nd and 5th grade boys and girls
- Study involved interviewing and observing both students and teachers 
- one group taught using the PBL method (experimental)  and another 

the traditional teacher directed method (controlled)
Data Collection: 

- Students took time to warm up to PBL 
- Mid year and on students were making deep connections with their 

learning, finding it valuable, and fun

Research Design & Data Collection 

The best way to plan a lesson is by finding ideas from current 
events, students interest, and standards(Trop & Sage 2002). Then 
use that to begin to develop a lesson plan around said problem or 
current event. The best way to conduct a PBL is by being more of a 
coach. This allows for the most possible engagement on the 
students part. As the coach it's important to listen to what the 
students are and are not saying. Coaches should guide students 
thinking with questions. Coaches should also monitor students 
engagement and intervene when necessary.

Discussion

Problem based learning helps student to think differently when it 
comes to math. Since we are the first to be introducing it to them 
it's up to us to show them just how relevant math. As math begins 
to become more challenging students will already have the correct 
mindset and not be turned away from the challenge. Students will 
create their own meaning through the PBL math method . we 
don't need to only memorize problems but we should really be 
using what we know to solve problems in everyday life..

Conclusions

The main focus of the research is to provide educators with 

problem based learning strategies  so students are able to have an 

authentic experience with math. Problem based learning can be 

very useful in making sure that students are able to understand 

and apply what they are learning in the classroom. This method 

allows students to explore and have their own experiences with 

their math problems and projects. Project based learning adds 

value because students are the main focus. Teachers rarely give 

direct instructions and allow students to venture into math 

problems. If students are taught using the project based learning 

strategy then they will be more successful because they are 

connecting to what they are learning in a memorable and real 

way. 

Results
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Traditionally, lessons are done face-to-face with 
technology used as a small supplement to lessons. Now 
that online or distance-learning has become our “new 
normal” due to COVID-19, it is important to use all 
resources that are available. There have been several 
interventions investigating how online games contribute 
to performance in mathematics. Games are forms of 
entertainment and fun but can also be used as 
educational tools. Adding online math games to 
support curriculum helps make a stressful subject like 
math into something fun and entertaining.

Abstract

A six-week study was conducted with 236 sixth-grade students in the 
Netherlands. Prior to the study, the students were assessed on their 
mathematical abilities with two achievement tests – early-algebra performance 
and general ability in math. Students were given a computer game that focused 
on early algebra to play at home. Additionally, a monitoring software kept track 
of each student’s individual progress online by logging how long the student 
played and what they did on the game. After the study, they were tested again. 
The study resulted in students benefitting from the online math game 
intervention. Given appropriate tasks, home computing may create a learning 
environment that can support and extend school learning (Kolovou, Heuvel-
Panhuizen, & Köller, 2013).

In two classes of fifth and sixth grade classrooms, 50 students participated in a 
study that tested their problem-solving abilities. Prior to the study, the students 
studied for 120 minutes on the course unit. The students played an online board 
game for 150 minutes. After the online game, students were tested again on 
their learning attitude, learning reception, flow experience, and technology 
acceptance. The study resulted in students benefiting from the online game. The 
learning attitudes of the students also improved after the learning activity. The 
online game approach improved not only the students’ learning achievements, 
but also their attitudes (Hwang, Wu, & Chen, 2012).

Online games allows students to learn in a different way when they do not learn 
effectively in a classroom setting. The games are helpful to all types of learners 
(auditory, kinesthetic, and visual). Playing games not only teaches standard 
school subjects but also positively impacts social and emotional development. 

Introduction & Research Question 

Research for this topic was found using the University of West Oahu 
library online database. Additionally, the National Council of Teachers of 
Mathematics was also a resource used to seek information regarding this 
topic. The articles referenced below were chosen because they concluded 
that online games positively affect student performance in mathematics. 
Math game sites were also investigated and mentioned below.

Methods

Based on the findings researched on this topic, there is no 
downside to adding educational games to classrooms. 
With students more interested in video games and 
technology, it would be natural for the next step in 
schools to add in online games. Students are more self-
motivated when they are given fun options to learning 
content. Online educational games would work as an 
alternative to paper homework. This addition of 
educational games does not stop at just mathematics; it 
can be worked into all subjects or even created for the 
sake of a lesson. 

Discussion

 Online math games are a great supplement to learning 
content outside of the classroom.

 Utilization of online math games positively impacts 
student performance.

 With the popularity of video games and technology on 
the ride, there is no downside to adding online  
educational games to the classroom!

Conclusions

Most would assume that online games are a distraction 
and do not assist at all in a student’s learning. The use 
of online games positively impact student performance 
in math. When students are engaged and care about 
what they are doing, the performance and ability 
increase. It is imperative that school and learning is not 
only about content and grades but about having fun as 
well.

If students were to play online math games, then 
what would their performance look like?

If students play online math games, their overall 
performance in mathematics would be positive.

Results
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Mathematical word problems have taken a major part of textbooks 
and assessments in the local, state, and national level. In order to 
solve a mathematical word problem one first needs to comprehend 
the information, then be able to interpret it into arithmetical 
operations expressed in mathematical language. The gaps in solving 
mathematical word problems stems from the failure of connecting 
the cognitive processes between reading and mathematics. (Vula, 
Avdyli, Berisha, Saqipi, & Elezi)

Abstract

Introduction & Research Question 

Based on the strategy implemented, students began to comment 
that mathematics was fun and they enjoyed it. When doing word 
problems, fewer students would raise their hands immediately 
after starting the assignment. There was also less frustration and 
more excitement about solving mathematics problems. 

Results

Conclusions

Often times students are able to answer mathematical number 
problems. However, when words are added to the problem, they 
start to not make sense of the question being asked. The issues 
surrounding this include not knowing what the problem says, not 
understanding what the problem means, and not recognizing how to 
do the problem. When this happens teachers ask students to look 
for key words, work with a partner or in a group, or reread the 
problem. If comprehension isn’t the issue and instead students do 
not know how to solve the problem, teachers then model with a 
similar problem, explain to the students what the problem is asking 
the students to do, or ask a student who has solved the problem to 
show his/her work for the other students to see. (Ponce & Garrison) 
But what happens when none of these strategies work. 

“What other strategies can be implemented in order for students 
to comprehend mathematical word problems?”

If teachers focus on the literature part of mathematical word 
problems, then students will most likely comprehend what is being 
ask of them to solve. 

Data Collection

In one third grade classroom, 70% of a teacher’s students did not pass the 
fourth chapter test in mathematics, which surrounded the topic of 
mathematical word problems. As a result, with their experience in using 
Daily Oral Language (DOL) and Cognitively Guided Instruction (CGI) they 
had their students rewrite each mathematical word problem sentence 
correctly in their journal. Then, students are to prepare and share their 
corrections one by one discussing whether to make the correction. After 
the sentence is corrected, the students are then asked to solve the 
mathematical word problem. Lastly, when students finish solving the 
problem, the teacher ask students to share their strategies amongst the 
class. This strategy continued throughout the rest of the school year. 

Problem Sentence: 

mat have four stack of cards there are ate card in each stack how much cards are 
there in all 

___ x ___ = ___

Corrected Sentence:

Matt has four stacks of cards. There are eight cards in each stack. How many 
cards are there in all?

___ x ___ = ___

• DOL’s helped students with their English and mathematical 
word problems; focused on language by reading the problem 
carefully and making needed corrections.

• Helped create a habit of reading mathematic problems carefully 
before giving up. 

• Made the time to make sense of the problem and share their 
language mistakes and solution strategies when solving the 
problem.

Based on the chart, the students’ test scores were improving too. The biggest surprise came 
from the results of the district-wide mathematics proficiency test. 

Data Collection

In order to support my research question, research was conducted 
through peer reviewed journals found on the University of Hawai’i – West 
O’ahu library database. Research was also conducted through the National 
Council of Teachers and Mathematics. The articles helped support the 
research question by explaining how literature has a positive impact on 
students’ comprehending mathematical word problems. 
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When having to learn mathematics, word problems are considered by many to 
be the most difficult concept for students to practice and master. A variety of 
skills need to be used simultaneously and in succession to determine: (1) what 
the questions are asking, (2) create equations to match the scenarios, and (3) 
solve the problems. Stereotypical word problems originate from textbooks that 
revolve around unrelatable scenarios and complicated situations that students 
will find difficulty in understanding. These word problems are often presented 
to students in ways that associate with the classroom practices that neglect to 
allow students to connect with what they are trying to solve (Bonotto, 2007). 
Teachers find that common practices and use of basic methods in word 
problems can be more detrimental towards student mathematical learning and 
not allowing room for critical thinking or relatable comprehension (Karp, et al., 
2019). 

Abstract

Introduction & Research Question 

To find information that would support my research question, I looked for articles 
and journals that discussed or explained the significance of word problems and 
the difficulties in properly teaching them. There were several articles and journals 
that covered various components of word problems that were informative in 
identifying the significant struggles of implementing critical thinking into 
mathematics. The articles also explained the complexities of word problems and 
the various skills necessary to teach them to students in schools. A few of these 
articles had been references found through the National Council of Teachers and 
Mathematics. 

Additionally, there was a case study by Jill Noelle Choate that researched word 
problem studies that implemented using modern and visual tools to help with 
teaching word problems to 6th grade students at a school in Southern Colorado.  

Research Methods 
Based on what was discovered through research, word problems in 
mathematics are complex exercises used to practice multiple skills 
simultaneously. While engagement and relatable content are important factors 
towards helping students understand how to solve word problems, there are a 
broader set of skills necessary to properly teach the critical thinking required for 
it. However, one of the biggest factors in properly teaching students about word 
problems is their metacognition, which is often forgotten or ignored using 
outdated or traditional means of teaching mathematics. Textbooks and 
procedure-based word problems mostly focus on calculation and keywords 
rather than having students fully comprehend the problem before trying to 
solve. 

Discussion

Technology and modern tools help to increase a student’s motivation to learn, 
therefore increasing participation and understanding.. 

Teachers need to be helping students figure out how to visualize the word 
problems and determine what they are trying to solve before they work through 
a procedure.

Teachers need to be helping students learn the process of breaking down word 
problems for comprehension before having them focus on the computations

Instructional components and learning characteristics need to fit together for 
long-term concept retention. 

Conclusions

Everyone struggles in mathematics due to the complexity of equations, 
formulas, operations, and properties associated with the subject. Word 
problems require skills aside from calculation, such as reading comprehension 
and critical thinking. Most students must concurrently learn and practice these 
skills in their education, becoming increasingly frustrated and discouraged from 
their inability to process the methods necessary to find their answers. The 
common ways in which these problems are presented to students can add to 
the difficulty, as the students find difficulty in engaging problems they can’t 
necessarily relate to. 

Can providing students engaging and relatable content and practices for word 
problems increase their comprehension and problem-solving accuracy?

If students are introduced word problems with relatable content and through 
modern means, then they will begin to increase their comprehension and 
accuracy in word problems because they will have practice in reading and 
understanding the questions, how to express them mathematically, and how to 
solve them.

Results
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The idea of using manipulatives such as blocks, counters, 
cubes, and even finger counting for math up until mid-
elementary school and the emphasis on mental math with 
some written work can be detrimental to students as they 
progress into higher grade levels. Not only should focus 
shift to using such manipulatives but  contribute towards a 
student’s understanding in math and willingness to 
participate in math discussions inside and outside of the 
classroom.

Abstract

Based on the research, developmentally appropriate 
manipulatives appeal to the senses and stimulate the 
student to bridge the gap from their sensory environment 
to more abstract ways of mathematical thinking. This goes 
hand in hand with student participation as it allows 
students to engage in a positive experience with math and 
overcoming difficulties one concept at a time with the right 
manipulatives.

After receiving different math manipulatives and using 
them in a workshop, the students were observed to have 
a positive change in attitudes, participation, and 
interactions. Students enjoyed each manipulative and 
exhibited confidence to engage and interact with peers. 
They also showed willingness contribute meaningful 
connections to group discussions.

Introduction & Research Question 

The necessary peer-reviewed journals and articles used to 
support my research questions were gathered through the 
University of Hawaii West Oahu Library online database and 
National Council of Teachers and Mathematics (NCTM). These 
resources further explored the idea of using math manipulatives in 
the classroom to increase math participation and student 
engagement. 

Methods

• Math manipulatives provide a positive hands-on 
experience for students

• Students gain confidence, increase participation, stat 
on task, and  engage more often when using math 
manipulatives 

Conclusions

With math becoming an increasingly difficult concept for 
students to grasp, so has the motivation and confidence 
to participate in math discussions. Without math 
discussion students become shy and unwilling to share 
their thoughts and questions with peers, leading to an 
unfulfilled understanding and perspective of math entirely. 
By encouraging the use of various math manipulatives in 
the classroom there is hope for students to regain 
confidence in participating in math and finding it 
enjoyable, rather then scary and confusing.

How can using math manipulatives increase math 
participation in the classroom?

If using  manipulatives at any grade level were 
acceptable, then students would be more confident in 
their math skills because it encourages participation in 
math discussions.

Discussion & Results
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Several studies have shown that there has been an increase in 
popularity of problem solving and project-based learning. 
Project based learning is a teaching method that focuses on 
students gaining knowledge by working on a problem, or 
challenge for an extended period (Habok and Nagy, 2016). 
Problem solving based learning is when students are given the 
opportunity to share their outcomes and solutions (Habok and 
Nagy, 2016). Studies show that teachers who use project or 
problem-based learning have more achievement from their 
students.

Abstract

Introduction & Research Question 

To help find the important information to support my research, the 
resources were found on UH West Oahu’s Library Research 
Database. Research was also found on peer reviewed article, 
published by the National Council of Teachers and Mathematics. The 
articles assisted the research question by providing information on 
teachers' opinions about project and problem-based learning, why it 
is useful for students and how teachers can use it with their 
students. 

Methods

Teachers can best support their students by using 
project and problem-based learning strategies. Some of 
these strategies can include giving students a problem 
to solve before teaching the content, allowing students 
to work on a project where there is a physical project. 
These strategies can help students who are kinesthetic 
learners make connections for long learning. Teachers 
should be aware of their students learning styles and 
determine if project based or problem based could be 
the key to their students’ success. 

Discussion

Problem based and Project based learning is beneficial 
for teachers to use if they are aware of the process and 
their students. By using Problem and Project based 
learning in Mathematics can help students become 
more engaged in Math. 

ConclusionsHave you ever worked with a student who is a kinesthetic 
learner or is unengaged from listening to a PowerPoint 
lecture? You need different strategies that work for their 
learning, project-based learning and problem-based learning 
are great for this type of learning. For one teacher, the 
problem-solving method worked well for her students on the 
shy side (Schettino, 2016). Usually her students who pick up 
math easier would lead the class to solving the problem 
quickly and those who didn’t pick up on math as easily would 
not get anything from that style of learning. If teachers use 
project-based learning and problem-based learning in their 
classroom then students will be more successful in their 
education and beyond because they are able to engage and 
apply their complex thinking skills. 

Why should teachers use project and problem-based 
learning to lead their students to success?

Results
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learn life learning skills
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