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Abstract 

Math anxiety remains a critical issue affecting student performance and confidence across grade 

levels throughout the world. This paper looks at the impact of math anxiety on students and also 

how using letters instead of numbers with Sudoku puzzles can perhaps alleviate math anxiety and 

number anxiety as an alternative to doing Sudoku puzzles and turning students on to the logic of 

magic squares and Sudoku puzzles.  This paper shares data on math anxiety levels by grade level 

from a study, provides some examples of some Sudoku puzzles with Greek letters and our English 

alphabet along with much research, and recommendations of best practices for teaching math and 

addressing such concerns in light of the reality of math anxiety existing in a world where we are 

preparing young people for a STEM world. The data in this study shows an upward trend in higher 

math anxiety levels as students increase in grade level. It is evident teachers need to do more 

starting in the early grades and each grade to use best practices for teaching math and also use 

math anxiety reduction strategies to work on reducing math anxiety as students advance each grade 

level. Research, best practices for teaching mathematics, strategies, and a survey are included.   

Keywords: Math Anxiety, Best Practices, Sudoku Alternative, Attitudes, STEM 
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Directions: 

Letter Sudoku is played on a grid of 9 x 9 spaces. Within the rows and columns are 9 “squares” 

(made up of 3 x 3 spaces). Each row, column and square (9 spaces each) needs to be filled out with 

the letters a to i, without repeating any letter within the row, column or square. 

Figure 1.  Sudoku Puzzle Using English Alphabet 

Can you solve the above Sudoku puzzle with letters as opposed to the traditional numbers? [See 

Figure 1.] Would it be easier for young people or people afraid of numbers or math to solve these 

puzzles if they used letters instead of numbers? When many people see numbers they panic, many 

people today have math anxiety and numbers and math cause them panic and make them freeze or 

shut down. Maybe an alternative to Sudoku can help.  According to Danesi (2019) ““Sudoku has 

a simple structure, a simple set of rules for solving it, but it still presents a challenge. Unlike the 

crossword, however, it requires no "external knowledge" (names of people, events, linguistic 

knowledge, etc.). It just requires us to place symbols (usually the first nine digits) in cells in a 

logical way. Despite its Japanese name, the concept behind Sudoku crystallized in the United 
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States in the form of "Numbers in Place," which appeared for the first time in the May 1979 issue 

of Dell Pencil Puzzles and Crossword Games magazine. It went virtually unnoticed, except by 

readers of the magazine. By the way, the late architect Howard Garns is pegged as being its 

inventor. In 1984, an editor for Nikoli magazines in Japan came across one of the puzzles, changed 

its name to Sudoku (meaning "only single numbers allowed") and included it in his magazines. 

Sudoku yet, since they could be solved in more than one way. But they had a similar layout. And, 

of course, there are magic squares, which go back to ancient times in China. Magic squares are 

number placement puzzles, but are solved by considering the actual value of a number since, in a 

magic square, the rows, columns, and diagonals must all add up to the same total (known as the 

magic constant). After being told by the AP reporter what Sudoku was all about, I pointed out to 

her that the idea can probably be traced back to magic squares or to "Latin Squares," invented by 

Swiss mathematician Leonhard Euler (1707-1783). A Latin square is a square arrangement of 

digits placed in such a way that no digit appears twice in the same row or column. Sudoku, I 

mentioned to the reporter, seems to simply expand upon Euler's invention. Sudoku is a simple 

puzzle with no tricks or twists built into it. In its usual form, it is made up of a nine-by-nine grid, 

with heavy lines dividing it into nine three-by-three boxes. The challenge is to fill the layout with 

the digits from 1 through 9, so that every row, every column, and every three-by-three box contains 

these digits, without repeating-that is, once and only once. The puzzle-maker provides some of the 

numbers in the layout, and these are the initial clues to be used in solving the puzzle. How is the 

level of difficulty determined? I am not sure, really, although the implicit principle seems to be 

that that the fewer the initial clues given, the harder it is to solve the puzzle” (Danesi, 2019).  One 

of the oldest known Latin Squares known today is the Sator Square. This Square was supposedly 

found amongst the ruins of Pompeii in some volcanic ash as a result of the Mount Vesuvius 

eruptions in 79 AD, they were pressed in clay or perhaps carved in stone that were found after, 

more about it shows up on Glenn Westmore's blog (glennwestmore.com.au). Nonetheless, magic 

squares have been around for maybe more than 4000 years, used and found in Europe, China, and 

Africa and the Sudoku puzzle is based on magic squares.  

When I tell someone that I am a math teacher, almost always they say, “I hated math” or “Math 

was my worst subject.” Unfortunately, many people do not like math or have had bad experiences 

with taking the subject. The purpose of this review math anxiety research and what can be done to 

address such concerns while looking at Sudoku puzzles and connecting them to letters to more 

easily relate them to young learners. In addition to determine some other demographic information 

about math anxiety and preferred teaching styles for learning math. Many statistics/percentages 

are shared from a larger study conducted using K-12 students taking math courses. Some ideas for 

using letters/symbols instead of numbers for Sudoku puzzles is also explored. Negative attitudes 

toward mathematics and math anxiety are serious obstacles for students in all levels of schooling 

today (Süren & Kandemir,2020; Widjajanti, Listyani, & Retnowati,2020; Furner, 2021: Furner, 

2019: Furner, 2017; Geist, 2010).  Yet only limited attention has been devoted to the antecedents 

of math anxiety, which may include social factors like exposure to teachers who themselves 
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suffered with math anxiety (Brewster & Miller, 2020; Maloney & Beilock, 2012). This study 

looks at the math anxiety levels among students K-12.    

An elementary school principal from the school that this data in this paper is from told the author 

once that she always interviews all new students coming into the school and always asks students, 

“What is your favorite subject?”  She said that most of the younger children always say to her, 

“math.”  The same school had decided to as part of their Southern Association of Colleges and 

Schools (SACS) accreditation as a K-12 international school (USA based curriculum) in 

Latin/South America to survey 25% of their students at each grade level (they have approximately 

100 students per grade), Grades  1-12, and administer the Abbreviated Version of the Mathematics 

Anxiety Rating Scale(MARS) (Alexander and Martray, 1989)  to see how their students feel about 

their math attitudes (See Figures 1 and 2).  The results are somewhat inconclusive, but the graph 

shows primarily that as students increase in grade, their level of math anxiety increases for the 

most part (Furner, 2019) (See Figures 2 and 3).  This may not be a complete surprise and seems 

consistent with the Third International Mathematics and Science Study (TIMSS) math results in 

the USA, whereas students increase in grade, their level of math achievement drops significantly 

from elementary, to middle, then to high school (Schmidt, 1998). Today in an age of preparing our 

young people for fields in the areas of Science, Technology, Engineering, and Mathematics 

(STEM), it is critical young people have positive dispositions and attitudes toward mathematics.  

 

Figure 2. Mean Math Anxiety Levels by Grade 
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Grade 2 19.3 

Grade 3 19.7 

Grade 4 18 

Grade 5 15 

Grade 6 15.7 

Grade 7 23.8 

Grade 8 34 

Grade 9 31 

Grade 10 20 

Grade 11 26.8 

Grade 12 25 

Figure 3. Raw Data of Math Anxiety Levels by Grade 

According to Reuters (2007) and the American Association for the Advancement of Science in 

San Francisco, math anxiety saps working memory to do mathematics. Often times, worrying 

about doing math takes up a large part of a student’s working memory which then spells disaster 

for the anxious student who is taking high-stakes tests.  Today math teachers from around the 

world almost have to take on the role of counselors in their classrooms to address the many students 

who dislike or are fearful of mathematics.  Mathematics teachers are encouraged to work with 

school counselors and Exceptional Student Education (ESE) teachers in helping to address the 

many math anxious students in today’s schools. It really has become a pandemic in our society 

where so many young people and adults have negative feelings and poor past experiences with 

mathematics instruction.  Metje, Frank, & Croft, (2007) believe that math anxiety is a worldwide 

phenomenon and that many people are not going into math fields like engineering and that more 

and more math instructors at the university level are not prepared to deal with the increased number 

of students who fear math to be able to teach and reach them during instruction, addressing math 

anxiety has become one of the largest challenges for a lecturer is supporting the students 

overcoming this fear of mathematics.  

Anyone today can easily take an informal poll on the street and find that most respondents will not 

report positive experiences, feelings, and attitudes toward mathematics.  However, we are now 

living in an age that depends so heavily on one being good at mathematics and problem solving.  

We are living in a world in which our students will soon be competing with young people from all 

parts of the globe for jobs.   It is imperative that our students develop positive dispositions toward 

mathematics and the sciences in an information age of which has become so technologically 
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oriented.   Young people today need to be well prepared in the areas of math, science, and 

technology for all career choices.  Nurses, engineers, architects, lawyers, teachers, along with 

many other fields will continue to use more advanced forms of technology that require one to know 

more mathematics and problem solving to perform their jobs more effectively.  Sequencing, 

ordering, patterning, logic, spatial sense, and problem solving are some of the truly basic skills 

that all careers require (NCTM, 2000).  By the time our young people reach middle school they 

have developed certain dispositions toward mathematics. Students’ confidence and ability to do 

mathematics and apply these skills in many diverse settings is essential for success; therefore, our 

young people need to be well prepared to do the mathematics of the 21st century.  

Steen (1999) found that "national and international studies show that most U.S. students leave high 

school with far below even minimum expectations for mathematical and quantitative literacy."  

Neunzert (2000) contends that we have to understand ourselves as MINT-professionals, where 

MINT is M=mathematics, I=informatics, N=natural sciences, T=technology. Neunzert (2000) 

believes that mathematics is critical for people living in the 21st Century for them to be successful.  

Neunzert feels as educators we need to encourage our students in all countries to study more 

mathematics and to see it as a tool for success in life. Most schools and states in the USA today 

are adhering to the Common Core Math Standards (National Governors Association Center for 

Best Practices (NGA Center) and the Council of Chief State School Officers (CCSSO), 2010) 

which provide math teachers core math standards at each grade level to reach all students with 

much higher and rigorous levels of mathematics for US students. Today most states use these 

standards or a variation of them for teaching and learning mathematics to better prepare young 

people for many of the STEM fields. A broad overview of common core standards in mathematics 

include number sense concepts and operations, measurement, geometry and spatial sense, 

algebraic thinking, and statistics and probability. Teacher education programs have included such 

math standards in their curriculum so that teachers are better prepared to teach to these newer math 

standards covered in our K-12 schools in the USA.  

 

Math Anxiety  

What is math anxiety? Well, to put it simply, it is anxiety when confronted with math, especially 

about one’s own performance in solving math problems. It can range from slight nervousness to 

all-out panic. This anxiety makes it more difficult for students to focus in class, learn math, and 

solve math problems. Frequently students would rather give up than have to face their fears. This 

means that they never get better at math and can therefore never overcome their anxiety. If this 

anxiety is not overcome, the student may suffer from this anxiety for their entire life, even beyond 

their time in school. Math anxiety is a well-documented phenomenon that has affected our society 

for over sixty years, and not enough is being done to address it in our classrooms or in the way we 

teach math (Szczygiel, 2020; Beilock & Willingham, 2014; Boaler, 2008; Dowker, Sarkar, & Looi, 

2016; Geist, 2010; Metje, Frank, & Croft, 2007). Negative attitudes toward mathematics and math 

anxiety are serious obstacles for students in all levels of schooling today (Geist, 2010). Beilock 

and Willingham (2014) state that “Because math anxiety is widespread and tied to poor math skills, 
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we must understand what we can do to alleviate it” (p. 29). Even Sudoku puzzles with numbers, 

because of the numbers can be anxiety provoking for math anxious learners.  

What Causes Math Anxiety? Math anxiety is caused by a combination of external and internal 

factors; however, we cannot change internal factors within the student, so as teachers it makes 

more sense to focus on what we can control (Chernoff & Stone, 2014). Studies show that math 

anxiety is caused primarily by the way the student learns math: the type of authority the teacher 

uses, an emphasis on right answers and fear of getting wrong answers, requirements that the 

student respond with an answer sooner than he or she might be ready, and exposure to the rest of 

the class and their potential condemnation of a student who responds poorly, in short the traditional 

way of teaching math (Chernoff & Stone, 2014, Finlayson, 2014). Traditional teaching 

emphasizes: 

• “Basic skills 

• Strict adherence to fixed curriculum 

• Textbooks and workbooks 

• Instructor gives/students receive 

• Instructor assumes directive, authoritative role 

• Assessment via testing/correct answers 

• Knowledge is inert 

• Students work individually.” (Finlayson, 2014) 

Unfortunately, these methods can cause and increase math anxiety in the classroom (Finlayson, 

2014). 

According to Demirtaş & Uygun-Eryurt (2020) math anxiety can also be transmitted and learned 

from others, usually from parent to child or teacher to student, but occasionally student-to-student. 

If someone teaching math, whether to their own child or to a class, experiences math anxiety, they 

are more likely to rush through things in order to “get it over with”. They would not be sure of 

their methods, so they would focus more on the correct answer. Like the student with math anxiety, 

they are also likely to become exasperated and give up rather than continue helping the student. 

This teaches the student that math is something to be afraid of and that, if they are not good at it, 

their parent or teacher will become angry with them and potentially leave. They also learn in class 

that, if their peers see that they are bad at math, they will be ridiculed publicly. Embarrassment is 

a very big deal for children, especially in middle and high school. 

Another problem for those who suffer from math anxiety is the nature of anxiety itself. According 

to Rubinstein et al (2015), anxious individuals tend to focus on negative stimuli more than positive 

stimuli, essentially making themselves more anxious. The same thing is true of individuals with 
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math anxiety; the only difference is that for people with math anxiety, math is negative stimuli 

(Rubinstein et al, 2015). This suggests that math anxiety could be handled through therapies 

designed to lessen anxiety, such as cognitive behavioral therapy and exposure therapy (exposing 

a person little by little to the thing that they are afraid of) (Rubinstein et al, 2015). While this is 

not something that a teacher could do with a full class to manage, it is something that tutors could 

be trained to help with; naturally, a licensed therapist would be the best option, but not all therapists 

are trained to help students with math. A combination of the two fields would be optimal.  

Math anxiety remains a perplexing, persistent, and only partially understood problem from which 

many people suffer, NCTM (1991, p. 6) says, "Classrooms should be mathematics communities 

that thrive on conjecturing, inventing, and problem solving, and that build mathematical 

confidence.   Unfortunately, currently, many kids and adults do not feel confident in their ability 

to do math. Mathematics anxiety in students has become a concern for our high-tech world.    Is it 

possible that only about seven percent of Americans have positive experiences with math classes 

from kindergarten through college study (Jackson, C. D. & Leffingwell, 1999)?   Burns (1998) in 

her book Math: Facing an American Phobia tackles an interesting subject and has found that two-

thirds of American adults’ fear and loathe math.  Whether it is 93% or two-thirds of Americans 

experiencing negative math experiences it is clear that there is a problem and we need to do 

something about it as educators.    If math anxiety is such a problem, one has to wonder why isn't 

as much being done about it in our schools today? 

Evidence of students’ poor attitudes and high levels of anxiety toward math is abundant today.   In 

the midst of a technological era, declining mathematics (math) scores on the Scholastic Aptitude 

Test (SAT) have been widely publicized.   Some reports have shown that American students rank 

last when compared with students from all other industrialized countries on 19 different 

assessments.  The TIMSS study has shown a trend in U. S.  students' math scores as they decline 

as students increase in age group from grade four to grade twelve (Schmidt, 1998).    What is 

happening to our students that so many of them lose interest in math and lack the confidence to do 

and take more math classes? 

How Do We Repair Math Anxiety Concerns in our Schools? 

To put it simply: better teaching. Finlayson suggests the constructivist style of teaching which 

emphasizes these ideas: 

• Begin with the whole – expanding to parts in learning process 

• Pursuit of student questions/interests 

• Use primary sources/manipulative materials 

• Learning is interaction – building on what students already know, constructivism 

• Instructor interacts/negotiates with students 
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• Assessment via student work, observations, points of view, and tests. Process is as 

            important as product 

• Knowledge is dynamic/change with experiences 

• Students should work in groups (2014) 

This style of teaching is very different from the traditional style which can cause and increase math 

anxiety. The constructivist style is much less intimidating and does not emphasize timed 

assessments or correct answers; instead, it focuses on the process of doing mathematics. Students 

are also likely to feel more engaged in class due to the more participatory style of teaching, making 

them want to work harder, instead of “getting it over with” oblivious of how this affects their 

performance. 

However, frequently the problems in the classroom that cause math anxiety are due to a teacher 

with math anxiety (Chernoff & Stone, 2014). These teachers choose the easiest ways of teaching 

(rote memorization of formulas, practice using one method to get one right answer, timed tests, 

etc.) in order to minimize their own math anxiety, not realizing that they are passing their own 

anxiety onto their students (Chernoff & Stone, 2014). Therefore, we must first remove math 

anxiety from teachers, so they may teach their students not to experience math anxiety. Math is 

not inherently frightening, but that is the message that is modeled and expressed to many children, 

even from their parents and teachers. 

As mentioned previously, math anxiety is a form of anxiety and therefore treatable through the 

same types of therapy we use to treat general anxiety and phobias (Rubinstein et al, 2015). This 

may prove especially helpful for adults with math anxiety, especially teachers; by working to 

handle their own math anxiety, adults would be able to prevent transmission of their anxiety to 

their children or students (Chernoff & Stone, 2014). 

Discussing the Data from the K-12 School’s Math Anxiety Levels Presented in this Study 

The major trend from this data shows a notable upward trend in math anxiety in students as 

students increase in grade level and age (See Figures 2 and 3). As students take more math classes 

and are exposed to more math teaching, unfortunately their level of math anxiety increased in this 

data set of a K-12 International School in South America with a US-based curriculum. In 

discussions with the administrators and teachers, little is often done year to year with students as 

they pass from grade to grade in respect to addressing a students’ math anxiety. This math anxiety 

can fester and continue to pass on and increase as students continue through their studies. The 

author of this paper worked with this school for two years during this data collection in the school 

as part of the SACS accreditation. He also worked as the 9th Grade Geometry teacher for the first 

year prior to the data collection year and has extensive expertise in math anxiety research and 

implemented extensive math anxiety reduction and prevention techniques.  The author employed 

these techniques with the 9th Grade mathematics students the year prior to the data collection. It is 



  

39 
 

 

visible to see that the 10th Grade Students had reduced levels of math anxiety, likely due to the 

preventative and reductive math anxiety techniques used. Preventative strategies: like using “Best 

Practice” in mathematics include using: manipulatives, cooperative groups, discussion of math, 

questioning and making conjectures, justification of thinking, writing about math in math journals, 

using a problem-solving approach to instruction, content integration, using technology Geometer’s 

Sketchpad, assessment as an integral part of instruction, such as homework quizzes and math 

portfolios.  Along with math anxiety reductive strategies which include using: psychological 

techniques such as anxiety management, desensitization, counseling, support groups, 

bibliotherapy, and classroom discussions of how students feel about math and what they are 

learning.  These insights can better help to understand why the 10th Grade class had significantly 

lower math anxiety than the other middle school and high school grades. Students in elementary 

school often start out with little math anxiety, but this anxiety can increase as students go from 

grade to grade in their learning process.  It is critical in an age of STEM (Science, Technology, 

Engineering, and Mathematics) that schools and teachers work to correct this trend of increase in 

math anxiety age students go from Grades K-12.  More schools need to include affective aspects 

into their improvement plans, like checking for math anxiety, and then compare such data to their 

students’ achievement levels. Unfortunately, like TIMSS showed for US schools, the trend of math 

achievement went down as students increased in grade like this study shows with math anxiety 

and it is likely correlations exist with how students feel about mathematics and how they perform.  

School leaders need to start looking at both affective and cognitive aspects of learning to see the 

relationships and to better address achievement and performance of their students in mathematics 

and likely all subjects. Higgins, Furner, and Gerencser (2020) in their work with 9th Grade math 

students found bibliotherapy and some systematic desensitizing and counselling and group work 

effective in addressing students math anxiety.  

Teachers, Counselors, and ESE Teachers Working Together to Improve Math Scores 

To address the issue of math anxiety, classroom teachers need to team up with school counselors, 

ESE teachers, and professional development experts in teaching mathematics and make this all a 

part of their improvement plan, to assess attitudes toward math to then work toward improving 

math achievement.  Teachers need to be sensitive to students’ needs, feelings, and experiences 

with mathematics.  Brigman & Campbell (2003) and Parker (1997) have found based on their 

research that when school counselors’ team up with classroom teachers they can have a profound 

effect on student achievement scores. A counselors’ psychological expertise can serve as a real 

asset to classroom teachers and students who struggle with a fear of mathematics or poor past math 

instruction experiences.   As educators, we need to remember that not all students are alike, yet all 

students deserve equal opportunities in the mathematics classroom (NCTM, 2000).  A math 

teachers’ job is not only to teach the subject area.  One of NCTM’s goals for all learners was that 

as math teachers, we should help students become confident in their ability to do mathematics 

(NCTM 1989). NCTM (1989, 2000) contends that students should be exposed to numerous and 

varied interrelated experiences that encourage them to value math, to develop mathematical habits 
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of the mind, they should understand the role of math in human affairs: they should be encouraged 

to guess, read, write, make conjectures and make errors so that they can gain confidence to solve 

complex problems.  With this in mind, it is clear then that math teachers are not only instructional 

leaders, they are also counselors and confidence builders for their clients, their students. 

Math anxiety may be defined as an inconceivable dread of mathematics that can interfere with 

working with numbers and solving word problems within a variety of everyday world and 

academic situations.   NCTM (1989 & 1995) recognizes math anxiety as a problem and has 

specifically included in its assessment practices as a teacher's job to assess for their students' 

mathematical dispositions as NCTM Standard #10 (NCTM, 1989) (See Appendix A) 

Today there are many things teachers and schools can do to help prevent math anxiety from 

occurring in our students.  It really is a complicated matter and may involve what happens to 

students in and outside of the classroom.   Both parents and teachers can play vital roles in helping 

to develop positive dispositions toward math in students.   It is important that teachers check for 

these positive attitudes and dispositions toward mathematics at an early age.   Often students can 

develop such anxieties toward math very early on in their math classrooms due to poor teaching, 

drill and practice, strained testing situations, parental and teacher insecurities about their own math 

abilities, etc.   The elementary and middle school years are critical to developing positive 

perceptions toward mathematics in children.   The NCTM (2000, 1995, & 1989) has made 

recommendations for preventing and reducing math anxiety (See Appendix A).   

Reducing math anxiety is much different from preventing math anxiety.   Teachers need to work 

with school counselors and to act as psychologist or counselors themselves to help lower or 

overcome such anxiety toward math in their students.  It is critical that math teachers team up with 

school counselors to address reducing math anxiety in their students. Researchers in math anxiety 

propose systematic desensitization (Higgins, Furner, & Gerencser, 2021; Arem, 2003; Furner, 

1996; Schneider & Nevid, 1993; Hembree, 1990; Trent, 1985; Tobias, 1993; Olson & Gillingham, 

1980) as one of the most effective approaches for helping people reduce their math anxiety. 

Systematic desensitization in the context of math anxiety may be defined as a gradual exposure to 

the mathematical concepts that are causing students to become distressed and teaching them how 

to cope with that fear they are dealing with.  Each time students are exposed to the math they fear, 

they should improve in their techniques in coping with their anxious feelings. Being able to talk 

about their history with math and releasing their anger, hatred and fear of the subject may be 

therapeutic in nature and then eventually students can work toward, come to terms with this 

anxiety, and overcome it (Higgins, Furner, & Gerencser, 2020). Through these types of counseling 

approaches, students will be able to come to understand that their anxiety was a learned behavior, 

which they were not born with these feelings toward math, and they can be taught to overcome 

them by consistently implementing their self-monitoring strategies to become less anxious and 

assessment and evaluation play a critical role in all of this (Ghaderi, Gask, & Jamali, 2020; 

Szczygiel, 2020).   
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How is math anxiety reduced? Teachers must help students understand how their math anxiety 

was created (See Appendix A) and work toward overcoming this fear while developing 

confidence.  As Reuters (2007) and the American Association for the Advancement of Science in 

San Francisco reported, a relationship does exist between math anxiety levels and math 

achievement levels.  Teachers can work with school counselors and be counselors themselves to 

ease such anxiety and work toward helping the students gain more confidence in doing math so 

that math achievement levels improve. In the case of the school mentioned here that is also assess 

math attitudes using the abbreviated Version of the MARS, they are using this information to work 

more closely with students to then help them overcome their math anxiety so that the school will 

hope to see high math achievement levels in the years to come.  

Alternative Sudoku Puzzles with Letters 

Students may find Sudoku puzzles more interesting and less threatening when they are presented 

with using letters as opposed to numbers since many students with math anxiety freeze when they 

see numbers [See Figures 4 and 5]. Evans, Lindner, & Shi (2011) advocate that students generate 

and create their own Sudoku puzzles and that by doing so it has many applications in having a 

better understanding of mathematics. While Sudoku really does not involve computational skills 

in math, it does involve logic and deduction, also Sudokus can be done completely without 

numbers as symbols or letters may be used instead in the creating of them. Pantaleon, Payong, 

Nendi, Jehadus, & Kurnila (2020) suggest when addressing math anxiety consider creative 

thinking approaches as part of teaching mathematics and allow students to explain and proving 

their work. Students may create Sudoku puzzles using symbols, letters, or perhaps the Greek 

alphabet, if students fear numbers, then while addressing math anxiety, they may also use letters 

as opposed to numbers in solving such puzzle and even creating them.  According to Güven, 

Gültekin, & Dedeoğlu (2020) even your children who have gone through a math program with 

hands-on and a Montessori approach can benefit from doing Sudoku puzzles, and starting with 

simple one’s like the 4 x 4 below [See Figure 4], you can show the students how to do it with 

numbers and even letters or other symbols or signs and maybe even manipulatives to have them 

fill in the grids with no repeats horizontally, vertically, and diagonally when doing problem solving 

and focusing on strategies. Posamentier & Poole (2020) contend that a lot of math can be learned 

and better understood when it is presented through problem solving. Sudoku is a great problem-

solving game using logic and deduction. Students can also use letters as opposed to numbers to 

substitute in doing the puzzles like the 4 x 4 example below [See Figure 4]. Henle (2020) talks 

about how in grades 1-5 math should be taught more with art, as an educator, the author has always 

thought this too, one may use the Dürer's Magic Square and in his artwork show such a magic 

square to create and explore other magic squares like the one below which may be simple with 

Greek letters of the alphabet.  

 Jiang, Liu, Star, Zhen, Wang, Hong, & Fu (2020) researched how mathematics anxiety 

affects students' inflexible perseverance in mathematics problem‐solving and they examined how 

the mediating role of cognitive reflection is critical as students learn math so to help prevent such 
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anxiety. There is much research on the neurological aspects of learning math, self-regulating, 

stress, and math anxiety and executive function like neural influences of task switching on 

arithmetic processing as people learn math and how anxiety is created (Choi,Taber, Thompson, & 

Sidney,2020; Gabriel, Buckley, & Barthakur, 2020; John, Nelson, Klenczar, & Robnett, 2020; 

Pizzie, Raman, & Kraemer, 2020). As students often may see numbers as more threatening than 

letters or other symbols due to some of this research, perhaps using letters instead allow students 

to solve and explore with Sudoku puzzles with such letters like the examples in this paper as a less 

threatening way to solve, deduce, and use logic without allowing the numbers to pose a threat to 

their cognitive function or bring stress, or a shutdown of the processing [See Figures 4 and 5]. 

Eventually as students get comfortable doing the Sudoku puzzles with letters, they may be 

substituted with numbers as students gain more confidence while doing them systematically 

desensitizing them to the numbers working toward developing more confidence to use numbers. 

Math anxiety and number anxiety are real and if you can teach young people how to do Sudoku 

puzzles with letters first if it is less anxiety provoking, then lead to using numbers this can help 

the students gain more confidence and success with math, as many people believe the Sudoku 

puzzles are only for “math” or “smart” people when really, they are a diversion and an exercise 

for anyone. Consider the example Sudoku puzzles below as lead-ins for such exercises with young 

learners.   

 

 

 

 

 

 

α β   

  β α 

β ε   

Δ  ε β 

 

Complete the 4 x 4 Sudoku/Magic Square with the correct Greek letters. 

Figure 4. 4 X 4 Sudoku/Magic Square Using Greek Letters 
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  Δ    β   

  λ  Ω π   ε Δ 

ε Ω   Δ  α   λ 

Ω  μ    π λ  

 ε   Ω π    

  Κ ε  μ α  Ω 

λ     Δ Ω  Κ 

Κ  π α    μ β 

β  Ω  Κ λ  Δ π 

 

Complete the 9 x 9 Magic Square/Sudoku with the correct Greek letters. Each row, column and 

square (9 spaces each) needs to be filled out with the correct Greek letters without repeating any 

letter within the row, column or square. 

Figure 5. 9 x 9 Magic Square/Sudoku with Greek Letters 

 

Summary 

Math anxiety is a major problem in today’s world. As the old adage says, “attitude is everything,” 

when students have bad attitudes toward mathematics, it can affect their lives forever. Maybe even 

make them as adults to be afraid of or not like math or doing Sudoku puzzles too. As adults, we 

need to be aware of our own anxiety in order to prevent it from being transmitted to our children 

and students; for those who are unduly impacted by math anxiety or for those who are more likely 

to transmit this anxiety to children, it may be helpful to receive assistance from a therapist. The 

data presented in this paper show little math anxiety with the early grades and increasing as 

students go up in grade. As math teachers, we need to make our classrooms a safe haven for 

students with math anxiety by altering our teaching styles; this will help all students, not just those 

with math anxiety. In order to fix this problem, we need to go straight to the source, even if that 

source is in our own anxieties. Only then can we prevent future generations from becoming part 

of the pandemic of math anxiety. Teachers of mathematics need to take on the role of counselors 

to address the math anxious students they have in their classrooms, addressing both preventative 

and reduction techniques to address such math anxiety.  

Math teachers should be teaming up with school counselors and ESE teachers to employ the many 

suggestions and recommendations mentioned in this article in their classrooms/schools to help 
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prevent and reduce math anxiety. Today, teachers need to put on their educational psychologists 

hats on in their classrooms to help address the issue of math anxiety.  Teachers may also want to 

work with school counselors as well as encourage their schools to have family math nights where 

parents come with children and together they can "do math” and see its importance and value in 

life.    As a society, we must work together to extinguish the discomfort that our youngsters are 

having toward mathematics, especially as students increase in age.   It is important that all students 

feel confident in their ability to do mathematics in an age that relies so heavily on problem solving, 

technology, science, and mathematics. Today’s educators must make the difference in our 

children’s attitudes toward math. Math teachers working with school counselors and ESE teachers 

can strive toward creating mathematically literate and confident young people for the new 

millennium.  The data in this study shows an upward trend in higher math anxiety levels as students 

increase in grade level. It is evident teachers need to do more starting in the early grades and each 

grade to use best practices for teaching math and also use math anxiety reduction strategies to work 

on reducing math anxiety as students advance from one grade to another. It would be nice to hear 

more young people and adults when asked how they feel about math say, "Math was my favorite 

subject" or "I am great at math!" not “I hate it” which seems to be more often heard by adults in 

the 21st Century.  We need to flat line this trend, not allowing it to create an escalating a bar graph 

of increases as students increase in grade level. As math educators, we need to correct these poor 

attitudes toward mathematics so not to hold young people back in their lives from pursuing STEM 

fields and/or making important decisions, maybe even allow them to like doing Sudoku puzzles 

too!  

  

  

 

 

 

 

 

References 

Alexander, L., & Martray, C.  (1989). The Development of an Abbreviated Version of the 

Mathematics Anxiety Rating Scale.  Measurement and Evaluation in Counseling and 

Development, 22, 143-150. 

Arem, C. A.  (2003). Conquering Math Anxiety: A Self-Help Workbook (2nd Ed.).  Pacific Grove 

CA: Brooks/Cole-Thomson Learning. 



  

45 
 

 

Beilock, S. L., & Willingham, D. T. (2014). Math anxiety: Can teachers help students reduce it? 

American Educator, 38(2), 28-32. 

Boaler, J. (2008). What's math got to do with it? Helping children learn to love their leastfavorite 

subject--and why it's important for America. New York, NY: Penguin Group (USA)Inc. 

Brewster, B. J. M., & Miller, T. (2020). Missed Opportunity in Mathematics 

Anxiety. International Electronic Journal of Mathematics Education, 15(3). 

Brigman, G. & Campbell, C. (2003).  Helping student improve academic achievement and school 

success behavior.  Professional School Counseling, 7(2), 91-98. 

Burns, M.   (1998).   Math: Facing an American Phobia.  Sausalito, CA: Math Solutions 

Publications. 

Chernoff, E., & Stone, M. (2014). An Examination of Math Anxiety Research. 

OAME/AOEMGazette, 29-31. 

Choi, S. S., Taber, J. M., Thompson, C. A., & Sidney, P. G. (2020). Math anxiety, but not induced 

stress, is associated with objective numeracy. Journal of Experimental Psychology: 

Applied. 

Danesi, M. (2019). The appeal of Sudoku, Psychology Today, Retrieved at: 

https://www.psychologytoday.com/us/blog/brain-workout/200906/the-appeal-sudoku. 

Demirtaş, A. S., & Uygun-Eryurt, T. (2020). Attachment to parents and math anxiety in Early 

adolescence: Hope and perceived school climate as mediators. Current Psychology, 1-17. 

Dowker, A., Sarkar, A., & Looi, C. Y. (2016). Mathematics Anxiety: What Have We Learned in60 

Years? Frontiers in Psychology, 7, 508. http://doi.org/10.3389/fpsyg.2016.00508 

Evans, R., Lindner, B., & Shi, Y. (2011). Generating Sudoku puzzles and its applications in 

teaching mathematics. International Journal of Mathematical Education in Science and 

Technology, 42(5), 697-704. 

Finlayson, M. (2014). Addressing math anxiety in the classroom. Improving Schools, 17(1), 99-

115. doi:10.1177/1365480214521457 

Furner, J. M. (2021). Addressing math anxiety in a stem world: Using children’s literature, 

photography, and GeoGebra to teach mathematics and get young people ready for 

gamification and life. In Gamification and Social Networks in Education, MacroWorld 

Pub. Ltd., U. Bakan & S. Berkeley (Eds.), P. 31-58.  https://doi.org/10.1007/978-981-15-

7341-5_1. 

 

Furner, J. M. (2019). Math anxiety trends: A poor math attitude can be a real disability. Journal of 

Advances in Education Research, 4(2), 75-85. 

https://dx.doi.org/10.22606/jaer.2019.42004 

 

https://www.psychologytoday.com/us/blog/brain-workout/200906/the-appeal-sudoku
http://doi.org/10.3389/fpsyg.2016.00508


  

46 
 

 

Furner, J. M. (2017). Teachers and counselors: Building math confidence in schools. European 

Journal of STEM Education, 2(2), 1-10. https://doi.org/10.20897/ejsteme.201703 

Furner, J. M. (1996).  Mathematics teachers’ beliefs about using the National Council of Teachers 

of Mathematics Standards and the relationship of these beliefs to students’ anxiety toward   

mathematics. Unpublished doctoral dissertation. University of Alabama. 

Gabriel, F., Buckley, S., & Barthakur, A. (2020). The impact of mathematics anxiety on self-

regulated learning and mathematical literacy. Australian Journal of Education, 

0004944120947881. 

Geist, E. (2010). The anti-anxiety curriculum: Combating math anxiety in the classroom, Journal 

of Instructional Psychology, 37(1), p24-31. 

Ghaderi Gask, M. R., & Jamali, S. (2020). How could I reduce my student anxiety about evaluating 

mathematics by mixed-method research? International Journal of Schooling, 2(1), 35-44. 

Güven, Y., Gültekin, C., & Dedeoğlu, A. B. (2020). Comparison of sudoku solving skills of 

preschool children enrolled in the Montessori approach and the national education 

programs. 

Hembree, R.  (1990).  The Nature, Effects, And Relief of Mathematics Anxiety.  Journal for 

Research in Mathematics Education, 21, 33-46. 

Henle, J. (2020). Math for Grades 1 to 5 Should Be Art. The Mathematical Intelligencer, 1-6. 

Higgins, C. M., Furner, J. M., and Gerencser, C. (2021). Addressing math anxiety with incoming 

high school freshman: An in-depth look at a high school principal constructed action 

research project, Mathitudes Online, 1(1), 1-18   

 

  Higgins, C. M., Furner, J. M., & Gerencser, C.  (2020). Using bibliotherapy and personal 

reflection as tools for reducing math anxiety. Journal of Teacher Action Research, 6(2), 

54-69. 

Jackson, C. D., & Leffingwell, R. J (1999).  The Role of Instructor in Creating Math Anxiety in 

Students from Kindergarten Through College.  Mathematics Teacher, 92(7), 583-586. 

Jiang, R., Liu, R. D., Star, J., Zhen, R., Wang, J., Hong, W., & Fu, X. (2020). How mathematics 

anxiety affects students' inflexible perseverance in mathematics problem‐solving: 

Examining the mediating role of cognitive reflection. British Journal of Educational 

Psychology, e12364. 

John, J. E., Nelson, P. A., Klenczar, B., & Robnett, R. D. (2020). Memories of math: Narrative 

predictors of math affect, math motivation, and future math plans. Contemporary 

Educational Psychology, 60, 101838. 

Metje, N., Frank, H. L., & Croft, P. (2007). Can't do maths—understanding students' maths 

anxiety. Teaching Mathematics and its Applications: An International Journal of the 

IMA, 26(2), 79-88. 

https://doi.org/10.20897/ejsteme.201703


  

47 
 

 

National Council of Teachers of Mathematics.  (1989).  Curriculum and Evaluation Standards 

for School Mathematics.  Reston, VA: Author. 

National Council of Teachers of Mathematics.  (1991).  Professional Standards for Teaching 

Mathematics.  Reston, VA: Author.   

National Council of Teachers of Mathematics.  (1995).  Mathematics Anxiety [Supplemental 

Brochure].  Reston, VA: Author. 

National Council of Teachers ff Mathematics.  (2000). Principles and Standards for School 

Mathematics. NCTM: Reston, VA. 

National Governors Association Center for Best Practices (NGA Center) and the Council of 

Chief State School Officers (CCSSO) (2010). Common core state standards initiative. 

Washington, DC. Authors.  The Common Core State Standards may be accessed and/or 

retrieved on November 14, 2010 from http://www.corestandards.org.   

 

Neunzert, H. (2000). Will Mathematics and The Mathematicians Be Able to Contribute Essentially 

in Shaping the Future? Paper Presentation at The 3ECM Conference Round Table 

Discussion On Shaping The 21st Century, Barcelona, Spain, July 11-14, 2000. 

Olson, A. T. & Gillingham, D. E. (1980).  Systematic Desensitization of Mathematics Anxiety 

Among Preservice Elementary Teachers. Alberta Journal of Educational Research, 26(2), 

120 - 127. 

Parker, S. L. B.  (1997). Overcoming Math Anxiety: Formerly Math-Anxious Adults Share Their 

Solutions.  Educational Specialist Thesis at The University of Georgia.  

Pantaleon, K. V., Payong, M. R., Nendi, F., Jehadus, E., & Kurnila, V. S. (2020). Mathematics 

anxiety maneuver in the process of creative thinking: A review of students in explaining 

the proving in front of the class. Math Didactic: Jurnal Pendidikan Matematika, 6(1), 75-

86. 

Pizzie, R. G., Raman, N., & Kraemer, D. J. (2020). Math anxiety and executive function: Neural 

influences of task switching on arithmetic processing. Cognitive, Affective, & Behavioral 

Neuroscience, 1-17. 

Posamentier, A. S., & Poole, P. (2020). Understanding Mathematics Through Problem 

Solving (Vol. 2). World Scientific. 

Reuters.  (2007).  Researchers: Math Anxiety Saps Working Memory Needed to Do Math. 

POSTED: 1:14 P.M. EST, Retrieved at Http://Www.Cnn.Com/Interactive on February 20, 

2007. 

Rubinsten, O., Eidlin, H., Wohl, H., & Akibli, O. (2015). Attentional bias in math 

anxiety.Frontiers in Psychology, 6. doi:10.3389/fpsyg.2015.01539  



  

48 
 

 

Schmidt, W.  H.  (1998).   Changing Mathematics in The U.S.: Policy Implications from The 

Third International Mathematics and Science Study.  Presentation at the 76th Annual 

Meeting of the National Council Of Teachers Of Mathematics, Washington, D.C., April 3, 

1998. 

Schneider, W. J. & Nevid, J. S. (1993). Overcoming Math Anxiety: A Comparison of Stress 

Inoculation Training and Systematic Desensitization. Journal of College Student 

Development, 3(4), 283 - 288.  

Steen, L.A.  (1999).  Numeracy:  The New Literacy for A Data-Drenched Society.  Educational 

Leadership, October, 8-13. 

Süren, N., & Kandemir, M. A. (2020). The effects of mathematics anxiety and motivation on 

students’ mathematics achievement. International Journal of Education in Mathematics, 

Science and Technology, 8(3), 190-218. 

Szczygiel, M. (2020). Gender, general anxiety, math anxiety and math achievement in early 

school-age children. Issues in Educational Research, 30(3), 1126-1142. 

http://www.iier.org.au/iier30/szczygiel.pdf 

Tobias, S.  (1993).  Overcoming Math Anxiety Revised and Expanded.  New York: Norton. 

Trent, R. M. (1985). Hypnotherapeutic Restructuring and Systematic Desensitization as Treatment 

for Mathematics Anxiety. Paper Presented at The Annual Convention of the Southwestern 

Psychological Association, Austin, Texas. 

Widjajanti, D. B., Listyani, E., & Retnowati, E. (2020). The profile of student math-anxiety. 

In Journal of Physics: Conference Series (Vol. 1581, No. 1, p. 012059). IOP Publishing. 

 

 

 

 

 

 

 

 

 

 

 

http://www.iier.org.au/iier30/szczygiel.pdf


  

49 
 

 

 

 

 

 

 

 

 

Appendix A: 

Standards and Strategies to Address 

Math Anxiety including the Mathitudes Survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

50 
 

 

 

 

 

Standards and Strategies to Address Math Anxiety 

Mathematics teachers need to be counselors too… 

What NCTM says about Mathematics Anxiety and Dispositions Toward Mathematics 

 

Standard 10: Mathematical Disposition (NCTM 1989) 

As mathematics teachers it is our job to assess students’ mathematical disposition  

regarding: 

-confidence in using math to solve problems, communicate ideas, and reason; 

-flexibility in exploring mathematical idea and trying a variety of methods when 

 solving; 

-willingness to persevere in mathematical tasks; 

-interests, curiosity, and inventiveness in doing math; 

-ability to reflect and monitor their own thinking and performance while doing  

math; 

-value and appreciate math for its real-life application, connections to other  

disciplines  

 and   cultures and as a tool and language. 

 

 

 

A Synthesis on How to Reduce Math Anxiety  

1.  Psychological Techniques like anxiety management, desensitization, counseling,  

     support groups, bibliotherapy, and classroom discussions. 

 

2. Once a student feels less fearful about math he/she may build their confidence by 

       taking more mathematics classes. 

 

3.  Most research shows that until a person with math anxiety has confronted this anxiety 

     by some form of discussion/counseling no “best practices” in math will help to 

     overcome this fear. 

 

A Synthesis on How to Prevent Math Anxiety  

1.  Using “Best Practice” in mathematics such as: manipulatives, cooperative groups, 

     discussion of math, questioning and making conjectures, justification of thinking,  

     writing about math, problem-solving approach to instruction, content integration,  

     technology, assessment as an integral part of instruction, etc. 

 

2. Incorporating the NCTM Standards and your State Standards into curriculum and 
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    instruction. 

 

3. Discussing feelings, attitudes, and appreciation for mathematics with students    

      regularly 

 

 

Name__________________________________ 

Grade__________________________________ 

Math Class______________________________ 

Age____________________________________ 

Career or Career Interest___________________ 

Mathitudes Survey 

1. When I hear the word math I....... 

 

2. My favorite thing in math is...... 

 

3. My least favorite thing in math is....... 

 

4. If I could ask for one thing in math it would be............ 

 

5.  My favorite teacher for math is_____________because_____________ 

 

6. If math were a color it would be..... 

 

7. If math were an animal it would be..... 

 

8.  My favorite subject is_______________ because__________________ 
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9.  Math stresses me out:  True or False   Explain if you can. 

 

10.  I am a good math problem-solver: True or False   Explain if you can
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Appendix B: 

Blank Grid for Creating Sudoku Puzzles with Symbols 

 

Blank grid for creating Sudoku puzzles using any types of symbols 
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