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Abstract 

The purpose of this study was to evaluate the effectiveness of a growth mindset intervention 

program on the mathematics achievement of upperclassmen.  Students participated in a four-

week long program in which they learned and reflected on brain growth, varying mindsets and 

goal-setting. Students’ mathematics grades were assessed using quarterly report card grades, 

including classwork, tests, and overall grades, as well as homework completion grades.  This 

study utilized a quasi-experimental pretest-posttest design and found that a growth mindset 

program did not statistically impact students’ mathematics achievement. Additional research 

including a larger sample size and a prolonged intervention program should be considered in the 

future.  
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CHAPTER 1 

INTRODUCTION  

 Students’ successes in education are largely based on their confidence with the content 

and belief in their own abilities.  Students with fixed mindsets do not persevere through 

challenging tasks, and therefore give up easily.  Contrarily, students with growth mindsets view 

tasks as an opportunity to grow and, therefore, tend to participate more willingly (Dweck, 2006).  

 Upper level mathematics courses require students to cumulatively apply their knowledge.  

Because of this, students in upper level mathematics courses are often tasked with challenging 

assignments.  When these same students subscribe to a fixed mindset, they may give up easily on 

these tasks and ultimately not learn from them.  This can affect their overall mathematics grade 

in a negative way.  When students consider intelligence to be ever-growing, they will, contrarily, 

persevere through tasks and ask questions that help develop content knowledge.  They will also 

acknowledge that hard work can impact their grades and outcomes on tasks (Dweck, 2006).  This 

connection can affect their overall mathematics grade positively.  A fixed mindset will affect any 

student’s academic achievement, regardless of age, but it is important to help students develop 

and utilize a growth mindset in high school to best prepare for college and careers.   

 The researcher’s interest in this topic stems from years of experience teaching at the high 

school level and, more specifically, observations made regarding students’ unwillingness to 

persevere through challenges in upper level mathematics courses.  A challenge to working with 

upperclassmen is that students are often under the impression that intelligence is fixed.  The 

researcher wanted to explore the impact of a growth mindset intervention in upper level 

mathematics courses to determine its effectiveness on the students’ overall mathematics grades.  

Statement of Problem 
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 This study was designed to examine the effects of a growth mindset intervention program 

on high school juniors’ mathematics grades.  

Hypothesis 

 The following null hypothesis will be tested to determine the effectiveness of a growth 

mindset intervention.  

Null Hypothesis 

 The implementation of a growth mindset intervention program will have no effect on 

high school juniors’ mathematics grades.  

Operational Definitions 

 The independent variable in this study is the implementation of a growth mindset 

intervention.  The growth mindset intervention that was implemented included a series of lessons 

regarding brain plasticity and growth mindset.  There are four interventions that occurred 

biweekly for approximately 30 minutes.  The teacher presented the material and students had an 

opportunity to reflect, discuss and apply the information.  

 The dependent variable in this study is the students’ mathematics grades.  Student grades 

were tracked prior to the implementation via their quarter two mathematics grades.  Student 

grades were then tracked post-intervention via their quarter three mathematics grades.  These 

quarterly grades encompass students’ classwork, quizzes and test grades, and reflect the student’s 

mastery of the content.  Classwork and quizzes make up 70% of the quarterly grade, while tests 

make up 30%.  Homework completion is tracked, but it does affect the overall quarter grade.  For 

that reason, homework completion was also considered and compared. Students’ pre- and post- 

implementation grades were compared to student grades in the same course who did not receive 

the growth mindset intervention.  
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CHAPTER II 

REVIEW OF THE LITERATURE 

 Students respond to challenges in different ways.  While some students persevere through 

difficult tasks, others tend to get frustrated and give up quickly.  Some students learn from their 

mistakes and failures while others are not as resilient.  Teachers can sometimes be perplexed by 

students’ reactions when given a task, especially because these reactions can differ from 

intelligence.  Research has found that students’ responses to challenges may be based on the two 

varying mindsets, growth and fixed, in conjunction with brain activity (Dweck, 2006).  

 Research has determined that students with growth mindsets often learn from challenging 

tasks and mistakes.  While experts in education suggest strategies for teachers to use that may 

help the development of growth mindsets in students, there is limited research regarding the 

effects of many of those strategies on students’ academic achievement (Sun, 2018a).   This 

literature review will discuss the existing research on the contrasting mindsets and their differing 

effects on education.  

Educational Definition of a Growth Mindset 

The Two Mindsets 

Dweck is an educational professor who has done extensive research on students’ 

achievement and the reason why some students learn from challenges while others seemingly do 

not.  Through her research, Dweck (2006) found that there are two varying mindsets that people 

have, and these mindsets could be a large indicator of why certain people succeed.  The first 

mindset is called a fixed mindset.  This is the idea that intelligence is an inherent trait and cannot 

be changed.  The opposing mindset is referred to as a growth mindset.  A growth mindset is the 

belief that intelligence can be developed through practice and persistence.  While babies are born 
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with a growth mindset, this can change over time, and most often changes when children enter 

school.  In early adolescence, children develop the ability to evaluate themselves and begin to 

fear failure and, in turn, avoid challenges because they do not think they are capable (Brock & 

Hundley, 2016).  These children subscribe to a fixed mindset.  On the other hand, when children 

have the perception that their intelligence can grow or change, they become motivated to 

complete difficult tasks and persevere through their education (Hochanadel & Finamore, 2015). 

Science Behind Brain Growth 

While many people believe that the brain is static, research has indicated that the brain is 

ever-changing.  This means that, with practice, the brain has the ability to grow and develop.  

Like a muscle, the brain must be exercised in order to become stronger.  One of the most well-

known studies about brain growth researched the brains of cab drivers in London.  The study 

found that the hippocampi of each cab driver grew as they studied and practiced for their 

licensing examination, in which they were required to memorize over thousands of streets in the 

city (Brock & Hundley, 2016).  This study shows that with persistence, it is possible for humans 

to develop their brains.   

Implications for Adolescents 

Because children often adopt a fixed mindset during their early adolescence, it is 

important to investigate the cognitive development of young adolescents. Psychologically, 

people develop the ability to think abstractly and reflectively during their adolescence stage, or 

what Piaget referred to as the Formal Operations Stage (Day, 1981).  Because they are gaining 

the ability to think at higher levels, they begin to get excited about new and abstract learning.   

With this, young adolescents also develop judgements about themselves and others during the 

formal operations stage.  Young adolescents’ cognitive and psychological development allow 
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them to either begin to form a fixed mindset or continue to utilize a growth mindset.  The 

mindset that they adopt influences their motivation and perseverance throughout their 

educational career (Manning, 1995).  Because young adolescents are still developing, educators 

should plan lessons that will have a positive effect on students’ mindsets and encourage 

persistence in the classroom.  

Impact of a Growth Mindset in the Classroom 

Effect on Behavior 

A growth mindset can affect children’s behavior in the classroom and, thus, academic 

achievement in a positive way.  On the other hand, a fixed mindset can affect classroom behavior 

and academics in a negative way.  Students with a fixed mindset tend to be under the impression 

that learning is instant, rather than a gradual process.  Because of this, they often show signs of 

impatience and frustration, such as fidgeting and disengaging from attempted learning (Miller, 

2013).  Contrarily, instead of giving up, students with a growth mindset show perseverance 

through a difficult task.  Their behavior shows that they are focused and working through their 

learning and they ask meaningful questions to their teacher and/or peers.  

 Townsend, Slavit and McDuffie (2018) explain that students with a growth mindset 

engage in a productive struggle through difficult tasks.  During a productive struggle, students 

persevere through difficulties; this includes helping or seeking help from peers.  Students with a 

growth mindset will engage in an educational discussion with their peers to help proceed with 

the next step of the task.  It is believed that students with a growth mindset utilize self-advocacy, 

whether it is from peers or a teacher.  They ask questions, rather than make negative statements 

that are typical of a fixed mindset. On the other hand, students with a fixed mindset will not 

engage in a productive struggle.  Instead, their behavior will demonstrate that they have given up 
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on the task. This may include statements such as “This is too hard” or “I can’t do this.”  Their 

behavior can also include agitation, boredom or disrupting others.  This would include 

statements such as “I don’t know what we are supposed to be doing” or “I don’t care.”  

Additionally, students with a fixed mindset may display poor self-esteem and show behaviors 

that demonstrate anxiety and avoidance, such as being slumped in their seat (Pueschel & Tucker, 

2018).   

Effect on Academic Achievement 

Ultimately, student behavior and academic achievement goes hand in hand.  Students 

who are not completing the assigned task in the classroom due to frustration are not receiving the 

same educational experience as those who are persevering.  Because they are not mastering 

tasks, their educational self-efficacy is declining.  They then feel even less prepared to complete 

tasks in the future and begin to feel overwhelmed, which causes them to shut down (Yeager & 

Dweck, 2012). When students do not build their confidence with the content, they are not only 

affecting their current academic performance, but also their future performance.  The judgements 

they have on the content area follow them into the next grade; for example, students who have a 

poor experience in a mathematics class may have preconceived notions about mathematics in the 

future.  Additionally, students who miss content due to disengaging from class material will have 

gaps in their knowledge. These students may enter the next class without the prerequisite 

knowledge that they need to be successful, or may even have to repeat the course (Usher, 2009).   

Teachers’ Impact on Students’ Mindsets  

Strategies used in the Classroom 

Teachers can utilize several strategies to promote a growth mindset with their students.  

Engaging lessons, positive feedback, reframing teachers’ mindsets and intelligence education can 
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all play a role in students’ mindsets.  Implementation of these strategies during the regular school 

day may positively impact students’ behavior and academic achievement.  

When students are involved in their own learning, they tend to take ownership over the 

lesson and develop a higher self-efficacy.  Because of this, teachers should implement lessons 

that engage students in the instruction, rather than simply giving direct instruction.  Lessons 

should often include student communication about the content and opportunities for students to 

respectfully disagree with one another.  When students can form an opinion about the content 

and attempt to see a peer’s perspective, they are engaging in that content in an effective way 

(Willingham, 2017).  Encouraging peer discussion also allows an opportunity for teachers to give 

students process-based feedback.   

The way teachers give feedback to their students can affect the students’ self-efficacy and 

mindset about that content area.  There are two types of feedback that teachers primarily utilize – 

outcomes-based and process-based.  Outcomes-based feedback is feedback that is focused only 

on the result or the correctness of the task, whereas process-based feedback is feedback that is 

focused on the steps and strategies that students used.  Process-based feedback promotes a 

growth mindset in that it sends a message to the students that all students can receive positive 

feedback and can contribute to the given task.  When giving written feedback, teachers should 

focus on the process rather than simply the final answer (Sun, 2018b).  For example, in a 

mathematics class, teachers can provide partial credit for correct steps, even if the answer is 

incorrect.  They can also provide written feedback to both praise students for their correct work 

and direct them to their mistakes. Cimpian, Arce, Markan and Dweck (2007) found that giving 

students praise for their intelligence, rather than effort, makes them think that their abilities are 

fixed.  This can lead to students giving up on or avoiding difficult tasks entirely to avoid 
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appearing unintelligent.  On the contrary, Cimpian et al. found that giving students praise for 

process or effort encourages them to work through challenging tasks and improves their 

confidence long-term.  This study did not determine the long-term effect of process-based 

feedback on academic achievement.  

While teachers should focus on process-based feedback, rather than outcomes-based, they 

should also utilize qualitative feedback in conjunction with quantitative feedback.  Northcote, 

Williams, Fitzsimmons and Kilgour (2014) found that quantitative feedback impacts students’ 

feelings of self-worth, whereas qualitative feedback impacts students’ understanding of the given 

task.  Low numerical scores may cause students to shut down and view their score as an 

endpoint, whereas written, qualitative feedback directs students to their mistakes and encourages 

students to learn from them.  While this study focused on students’ feelings about feedback, 

more research regarding the effect of qualitative feedback on academic achievement would be 

beneficial.      

Teachers can also provide feedback by demonstrating the value of mistakes to their 

students.  Rather than reprimanding students when they make mistakes, teachers can use the 

mistake as a teachable moment.  Sun (2018a) discusses the fact that children’s beliefs are 

affected most by experiences.  This means that teachers cannot simply make statements that 

align with a growth mindset, but rather show the importance of a growth mindset in class.  A 

strategy called “My Favorite Mistake” is a way to show the value of mistakes to students.  After 

giving an assessment, a teacher will anonymously display their “favorite” mistake.  Students can 

then discuss what the mistake was and why the teacher feels it is their favorite mistake.  

Demonstrating that mistakes are okay through activities similar to this one promotes both a 

growth mindset and classroom environment conducive to learning.  
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Teachers cannot help their students develop a growth mindset without reframing their 

own mindset about education and their students.  In several situations, teachers can change their 

thinking to develop a growth-mindset response, rather than a fixed-mindset response.  For 

example, when assessing students, teachers with fixed mindsets may be under the impression 

that their students are failing because of a slow working speed.  On the other hand, teachers with 

growth-mindsets would place more weight on students’ procedures, rather than quickness.  

Additionally, teachers often compare their students to one another. Teachers with fixed-

mindsets believe that difficult work is only appropriate for their higher performing students, and 

lower students are incapable.  However, teachers can reframe their thinking regarding difficult 

tasks by giving all students the opportunity to work on rigorous tasks.  This will send a message 

to students that their teacher believes in them and feels that they are capable (Sun, 2018a).  

Blackwell, Trzesniewiski and Dweck (2007) performed a study to test the effect of 

seventh grade students’ beliefs about intelligence on their academic achievement.  In this study, 

students in the experimental group were taught about brain growth, particularly that the brain is 

like a muscle that can grow stronger the more you use it.  In this study, the control group learned 

about study skills, but not about brain growth.  Blackwell et al. found that students in the control 

group’s grades declined over time while students in the experimental group’s grades improved 

over time.  The research also found that teachers observed an increase in motivation in the 

students in the experimental group compared to the control group.  Further research should be 

performed to test a quantitative determination of student motivation. 

Another study that was completed to determine the effects of intelligence education was a 

study performed by Good, Aronson and Inzlicht (2003) on students at Stanford University.  In 

their study, Good et al. utilized an experimental group who received a workshop about the 
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varying types of intelligence and a control group who did not.  The study found that at the end of 

the semester, the students in the experimental group earned a higher grade point average than 

those in the control group.  Further research should be performed to determine the varying 

academic effects on student subgroups.  

Dweck (2006) recommends for educators to teach students about the science of brain 

plasticity to promote growth mindsets.  Children tend to believe that the brain is static and 

intelligence is a trait that people are born with.  Instead, teachers should emphasize the fact that 

students can improve their intelligence through hard work and persistence.  Comparing the brain 

to a muscle is a recommended strategy because it allows adolescents to make a connection with 

something they are already familiar with, and that they can physically see.  

Math is a unique subject in that many people believe that they are not a “math person.”  

Research indicates that the math brain is a myth and, as discussed earlier, with practice, brains 

can develop and grow (Dweck, 2006).  When students are not exposed to rigorous mathematics 

tasks, they do not have the opportunity to develop their brains.  Because of this, math teachers 

should provide all students rigorous tasks that promote the connection between different 

mathematical concepts. Multidimensional math tasks, or tasks that focus on student engagement, 

rather than an answer, can be utilized in classrooms of varying student needs because all students 

can access the intended connections. These tasks also allow room for students to explore further. 

This means that all students can work their brain through the same tasks, regardless of 

mathematics level. The main goal of a multidimensional math task is to show students what they 

are capable of and increase their confidence and self-efficacy with the topic (Sun, 2018a). 

Conclusion 
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 It is critical for educators to provide their students with tasks in which they can persevere 

though as students’ brains develop because of these tasks.  Students with growth mindsets 

persevere and learn from these experiences, while students with fixed mindsets get frustrated and 

disengage.  Their disengagement will ultimately lead to a decline in their academic achievement 

(Dweck, 2006).  

 Experts in education identify strategies that teachers should utilize in their classroom to 

ensure students are learning from complex tasks.  These strategies include providing engaging 

lessons that promote classroom discussions, giving process-based and qualitative feedback, 

reframing their own mindsets and providing intelligence education.  Though these strategies are 

recommended, there is limited research on many of them. Specifically, research on the effects of 

engaging lessons on students’ mindsets in combination with academic achievement is lacking.  

To test the effectiveness of these strategies, further research is needed.  This research would 

contribute to the existing research in that educators can ensure that they are developing a plan for 

their own classroom that will have lasting effects on both students’ mindsets and achievement. 

 Research regarding a growth mindset in the classroom has pinpointed the effects of 

teaching students about brain growth and intelligence.  Blackwell et al. (2007) have found that 

teaching students about the brain, specifically that the brain can develop through hard work and 

application, can improve their academic achievement.  Additionally, Good et al. (2003) have 

found that teaching students that there are varying types of intelligence can improve both their 

self-worth and academic achievement.  Educators can encourage students to work hard and 

persevere by teaching them about a growth mindset, ensuring that they do not disengage from 

class lessons and challenging tasks.  Through persistence and hard work, students can improve 

their own academic achievement through these experiences.   
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CHAPTER III 

METHODS 

 The purpose of this study was to examine the effect of a growth mindset intervention on 

the mathematics grades of high school juniors.  Mathematics grades were mastery-based and 

were calculated from classwork, homework, quiz and test grades.  The growth mindset 

intervention was a four-session program in which the teacher facilitates discussions and 

reflections based on videos and readings.  

Design 

 This study was based on a quasi-experimental design using a pre-test and post-test and a 

convenience sample of two groups. One group served as a comparison to the treatment group.  

Students’ quarter two grades, including minor assessments, major assignments, and homework 

completion were used as a pre-test to determine the starting level of each student.  Students 

participated in a growth mindset program for four weeks. The treatment and comparison groups 

were tested for statistical significance on the pre-report card grades.  After the treatment period, 

students’ quarter three grades were tracked to determine whether the growth mindset intervention 

affected any part of the students’ mathematics performance as compared with the non-treatment 

group.  

Participants  

 The participants in the study were a convenience sample of high school juniors at a 

public school in Baltimore, Maryland.  Both the treatment and comparison groups include 

students from diverse ethnic and socio-economic backgrounds.  All students range from ages 16 

through 17 and were placed in an upper level mathematics course for their junior year due to 

previous mathematics scores.  In the treatment group, there were 25 students, including 16 
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females and 9 males.  Three of these students have a 504 Plan for ADHD/ADD.  In the 

comparison group, there were 20 students, including 7 females and 14 males.  Three of these 

students have a 504 plan for ADHD/ADD. 

Instrument 

 The instrument used in this study were students’ quarterly grades.  Student grades are 

mastery-based and reflected student content knowledge.  Overall grades for quarters two and 

three were compared as well as student scores on minor assessments (independent classwork 

assignments), major assessments (unit tests), and percentage of homework completion.  

Procedure 

 Quarter two grades were tracked and utilized as a pre-test score for each student.  The 

treatment group received four sessions of a growth mindset program for four weeks; each week 

had two sessions: an “A” session in which students watched a video and reflected in a journal 

and then with peers and a “B” session in which students practiced the skill from the video.  Each 

session was approximately 60 – 80 minutes long, for a total of five hours. 

The focus of Session 1A was brain growth.  The video for this session covered the basics 

of a growth mindset including what it means to have a growth mindset and the importance of 

self-belief.  Students reflected and practiced rewriting fixed mindset phrases as growth mindset 

phrases. During Session 1B, students practiced self-belief by completing a difficult task using 

number sense.  For this task, students used four 4s and any mathematical operations to write the 

numbers 1 – 20 as expressions.  

  The focus of Session 2A was brain plasticity and the importance of mistakes.  The 

students watched a video regarding mistakes and brain synapses.  They then reflected in their 

journals and with a peer before practicing identifying the different parts of the brain and the 
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function of each part.  During Session 2B, students applied this knowledge by correcting their 

mistakes on a past assessment.  

 Session 3A focused on the importance of “yet” and goal-setting.  After students watched 

this video and reflected on it, they practiced this information by matching pre-written goals to 

actions that would help achieve that goal.  During Session 3B, students set goals for themselves 

and identified three actions they could take to help reach that goal - one immediately, one short-

term, and one long-term. 

 Session 4A and 4B were a combined wrap-up session.  Students reflected on their new 

knowledge of growth mindset and how they would apply this knowledge to their education.  In 

lieu of watching a video, students worked in groups to create their own video, poster, brochure or 

graphic organizer to promote growth mindset.  Each group’s project was then either displayed in 

the classroom or sent out via message for other classes to see and learn from. 

 All sessions took place during quarter three and were complete by the conclusion of the 

quarter.  The comparison group did not participate in the program and therefore did not receive 

the growth mindset intervention. Instead, the comparison group received additional content 

practice during the time allotted for the growth mindset intervention.  Students’ mathematics 

quarter grades were then tracked, as well as their minor assessment and major assessment grades 

and homework completion.  

CHAPTER IV 

 

RESULTS 

 The purpose of this study was to determine the effectiveness of a growth mindset 

intervention on high school students’ mathematics grades.  The independent variable, the growth 

mindset intervention was a 4-week program in which students learned about brain growth and 
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the varying mindsets.  The dependent variable was the students’ overall report card grades.  Also 

assessed were the students’ test grades, classwork grades and homework completion. At the 

conclusion of the study, the null hypothesis was not rejected as the correlation between growth 

mindset intervention and students’ mathematics grades were not statistically significant below 

0.05.  

 Tables 1 through 8 show the mean differences in students’ pre- and post- intervention 

data.  Pre-intervention data was collected at the conclusion of quarter two and post-intervention 

data was collected at the conclusion of the growth mindset program, at the end of quarter three.   

Tables 1 and 2 show the sample mean differences for pre- and post-test report card grades.   

Tables 3 and 4 show the sample mean differences for pre- and post-test homework completion 

grades.  Tables 5 and 6 show the sample mean differences for pre- and post-test student test score 

grades.  Tables 7 and 8 show the sample mean differences for pre-and post-test classwork grades.  

For the components of test grades, classwork grades and overall report card grades, student 

scores were similar for both the control and treatment groups.  Post-test scores were not 

significantly different for any of the components of the grade.  

 Table 9 shows the mean differences in students’ pre-test and post-test data change 

(student report card grades).  The null hypothesis was not rejected for the change.  Table 10 

shows the mean differences in students’ pre- to post- homework completion change.  The null 

hypothesis was rejected for the change in favor of the control group.  Because the homework 

grades were not factored in to students’ overall grades, this would not affect the other data.  

Table 11 shows the mean differences in students’ test score change.  Again, the null hypothesis 

was not rejected for the change.  Table 12 shows the mean differences in students’ classwork 

grade change.  The null hypothesis was not rejected.  There was insufficient evidence to reject 
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the null hypothesis for any of the posttest or pre-to-post change scores because the change score 

averages were not statistically significant. The only significant result was for the homework 

pretest grades that favored the treatment (Table 3) and the homework pre-post change that 

favored the control (Table 10) . 

 

Table 1. Test of Sample Mean Differences for Pretest Report Card Averages 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Test of Sample Mean Differences for Posttest Report Card Averages 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Test of Sample Mean Differences for Pretest Homework Averages 
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Table 4. Test of Sample Mean Differences for Posttest Homework Averages 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5. Test of Sample Mean Differences for Pretest Test Score Averages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6. Test of Sample Mean Differences for Posttest Test Score Averages 
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Table 7. Test of Sample Mean Differences for Pretest Class Work Averages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8. Test of Sample Mean Differences for Posttest Class Work Average 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9. Test of Sample Mean Differences for Overall Pre-to-Post Change 
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Table 10. Test of Sample Mean Differences for Homework Pre-to-Post Change 

 

 

 

 

 

 

 

 

 

 

 

 

Table 11. Test of Sample Mean Differences for Test Scores Pre-to-Post Change 

 

 

 

 

 

 

 

 

 

 

 

 

Table 12. Test of Sample Mean Differences for Class Work Pre-to-Post Change 

 
 

The pre- and post- intervention data on report card averages do not support the claim that 

a growth mindset intervention would result in higher report card grades. Pre-intervention data 

was taken at the end of the second marking period, and post-intervention data was taken at the 

conclusion of the third marking period.  With the exception of homework averages, the pre-test 
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values of the components for both the control and treatment groups were similar.  The homework 

completion grades were higher for the treatment group than the control group.  

 Post-intervention, the overall averages and the three components (homework, test grades 

and classwork grades). Therefore, the pre-to-post change score averages for these three 

components were not statistically significant except for homework, where the pre-post change 

favored the control, as the control improved while the treatment declined from pre to post.  There 

was insufficient evidence to reject the null hypothesis for any of the post-test or pre-to-post 

change scores except for homework that worked against the treatment.  

CHAPTER V 

DISCUSSION  

 The purpose of this study was to examine the effects of a growth mindset intervention 

program on high school students’ mathematics grades. The correlation between growth mindset 

program participation and mathematics scores in homework, test, classwork and overall report 

card grades were not statistically significant, so the null hypothesis could not be overturned. 

There was insufficient evidence that growth mindset intervention differentially advantaged 

student achievement in mathematics as compared with the customary instruction of similar 

students. 

Implications of the Results  

 The results of this study indicated that students who participated in the growth mindset 

program did not score significantly higher than the control group of students in four areas – 

homework completion test, classwork and report card grades.  Observation data, however, 

suggests that there were benefits to the intervention program.  Students who participated in the 

intervention tended to stay on task for class assignments longer and did not reach a frustration 
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level as quickly when completing difficult tasks.  Students also learned positive groupwork skills 

that they utilized after the program was complete. Overall, the researcher believes that students 

who participated in the growth intervention program were more engaged in their classwork, 

though their grades did not reflect a significant difference.  

Theoretical Consequences  

 The results of this study show that there is no significant difference between the 

variables, therefore the growth mindset program had no significant effect on students’ grades.  

Threats to Validity  

 One significant threat to validity was the differences between the control and treatment 

groups.  Though pre-test scores were similar, the overall differences in the population and classes 

could affect the results of the study.  One difference in population is that control group had a 

higher percentage of male students (70%) than the treatment group (36%), and, because of this, 

these students could interact to class material differently.  For example, women typically score 

lower on the mathematics sections of the SAT compared to males (Sole, 2019).  Additionally, the 

different groups of students could have had varying experiences with growth mindset in relation 

to mathematics.  Students from the control group may have learned about growth mindset in 

previous courses and therefore could have been affected by the same material presented to the 

treatment group.  

 In addition to these differences, the time of day was also a threat to validity.  Students in 

the treatment group were in class during period two, from 9:25 A.M. to 10:50 A.M.  Contrarily, 

students in the control group were in class during period four, from 12:50 P.M. to 2:20 P.M.  

Students in the control group could have been reaching a frustration level more quickly due to 

the time of day and fatigue.   
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 Another threat to validity was the information presented to the control group while the 

treatment group was participating in the program.  For the time allotted for the growth mindset 

program, the control group instead received additional practice with class material.  This may 

have given the control group an advantage to content mastery.  

 This was a quasi-experimental experiment in which students were not randomly selected.  

While the study resembled the general population of upperclassmen in a higher-level 

mathematics course, it can only be associated with students at this particular high school in 

Baltimore County, Maryland.  Students across the country may work with a different curriculum 

and therefore may have been exposed to a growth mindset intervention in previous grades.  

 The length of the intervention program was also a threat to validity.  The program that 

students participated in was a four-week long program.  This means that, although students were 

exposed to the meaning of a growth mindset, and practiced skills that would promote a growth 

mindset, it does not mean that the students necessarily adopted a growth mindset.  Further 

practice with a growth mindset and implementation earlier in the year may be more effective 

than a short intervention program.  

 Lastly, using grades to determine the effectiveness of a growth mindset intervention 

could be a threat to validity.  Report card grades are a gross measure and may not adequately 

measure effects of the program, and therefore, overall grades could have been a limitation.  

Using a standardized test with difficult, application problems may be a more appropriate tool to 

utilize in the future.  

Connections to Previous Studies/Existing Literature 

 Research has shown that students with a fixed mindset demonstrate signs of frustration, 

such as giving up easily and disengaging from classwork, and, on the other and, students with a 
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growth mindset persevere through tasks (Miller, 2013).  Researchers often suggest that a growth 

mindset would cause a student to achieve high academic grades because of their willingness to 

work through tasks and motivation to succeed.  Blackwell et al. (2007) found that students in the 

seventh grade achieved higher academic scores after learning about brain growth.  Similarly, 

Good et al. (2002) found that students at the college level performed higher academically after 

learning about the different types of intelligence.  However, there is little research that makes 

that jump to correlate mindset directly to academic scores at the high school level.  

 Observational data aligns with existing research regarding student behavior.  For 

example, students in the treatment group were more willing to work in groups throughout the 

marking period.  They utilized positive groupwork skills that were practiced during the study, 

such as peer discussions, engaging with the class material and correcting each other’s mistakes in 

a positive way.  On the other hand, the control group needed to be redirected more frequently 

and demonstrated a lack of confidence with the content, often asking for help from the teacher or 

reaching a frustration level with tasks.   

Implications for Future Research 

 This study showed no significant effect of a growth mindset program on students’ 

mathematics scores.  There is little research suggesting that learning about growth mindset would 

affect students’ grades, but rather improve their engagement and motivation in the classroom.  

More research should be done on the effect on students’ grade in various content areas in order 

to utilize a growth mindset intervention to improve students’ grades.  Additionally, a larger 

sample size and a longer intervention program should be utilized in future research.  Literature 

suggests that implementation of growth mindset strategies, such as goal-setting and learning 
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from mistakes, could positively impact students’ class performance and engagement, but there 

are few quantitative results that suggest that this will help students improve their grades.  

Conclusion 

 This study did not provide significant evidence that a growth mindset intervention 

program would affect students’ grades.  However, the sample size of the study was small, and 

the research was taken over a short period of time.  More research should be done on various 

content areas over an extended period of time to determine the effectiveness on growth mindset 

programs on student academic achievement.  
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