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ABSTRACT 

 

 A solution to the Rubik’s Cube was introduced to an eighth grade 

mathematics class.  The purpose of this study was to determine if an introduction to a 

solution to the Rubik’s Cube could enhance students’ problem-solving abilities, increase 

their general interest in mathematics, and enhance students’ problem solving self-

efficacy.  Pre and Post Surveys were administered.  The results revealed a significant 

increase in students’ problem solving abilities and self-efficacy, but no significant 

difference was found in student interest.  A highly statistically significant difference was 

found in the girls’ problem solving abilities.  This may have been as a result of the 

algorithmic approach taken to solve the Rubik’s Cube.
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CHAPTER I 

INTRODUCTION 

 

 A group of middle school students were presented with a systematic solution to 

the Rubik’s Cube.  The main objective of this study was to enhance their problem solving 

abilities through an activity that was both fun and understandable. The problem solving 

abilities involved were pattern recognition, spatial sense and ability to solve multi-step 

problems.  A mixed methods approach utilizing surveys, interviews and problem sets was 

implemented to determine if the presentations had an effect on the students.  This study 

also aimed to increase students’ self-efficacy and overall interest in mathematics. 

Students are familiar with word problems in their mathematics classes, however 

they find these to be challenging and not interesting.  Sometimes mathematical games 

may be used to provide a more enjoyable and non-threatening learning environment. We 

felt that the practicing of most games which utilize one’s problem solving skills could be 

useful, but may not enhance the student’s problem solving confidence.  The idea then 

arose of introducing a solution to the Rubik’s Cube to students.  The researchers hoped 

the students would not only enjoy their time working with the Rubik’s Cube, but would 

also feel a sense of accomplishment after being able to solve it, thus raising their 

confidence in their problem solving abilities.  Numerous studies have assessed the 

success of using games to develop problem-solving skills, but a thorough search of the 

literature revealed no research linking problem solving ability and the Rubik’s Cube.   

A survey of the relevant literature is presented in Chapter II.  The procedures for 

this study are described in Chapter III.  Students were given a problem pretest and an 
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interest inventory before the first lesson was presented.  The pretest aimed to test the 

students’ pattern recognition, spatial abilities, and ability to perform multi-step problems.  

The interest inventory attempted to assess the students’ general attitudes toward 

mathematics.  The researchers presented lessons, in a lecture style, which were 

approximately 10 minutes in length, and then spent approximately 20 minutes helping the 

students to master the steps of the solution of the Rubik’s Cube that had been presented.  

Students were encouraged to ask questions, and to work both independently and 

collaboratively when attempting to understand a particular step of the solution. 

The solution of the Rubik’s Cube we chose was a more visual approach in an 

attempt to minimize the amount of memorization needed.  The researchers wanted the 

students to be forced to think through the solution, utilizing their spatial skills, as much as 

possible.  We feel pattern recognition, spatial skills, and solving a multi-step problem 

were all integral components of the solution we presented.  The first two thirds of the 

solution of the Rubik’s Cube were introduced via spatial skills and multi-step 

methodology.  The final third of the solution focused on pattern recognition. 

The results of the tests and interest interview are presented in Chapter IV. The 

individual problems of the pretest and posttest are discussed in Chapter V, and the results 

of the student interviews are described in Chapter VI.  The overall conclusions of the 

study are outlined in Chapter VII. 
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CHAPTER II 

LITERATURE REVIEW 

 

 A survey of the literature in the field of mathematics education did not find any 

studies directly relating the Rubik’s Cube to problem solving or self-efficacy.  Since the 

goal of this study is to enhance the problem solving skills and problem solving self-

efficacy of students, we turn our attention to the findings of studies that have focused on 

problem solving using games and raising self-efficacy.  We also consider studies which 

have focused on gender related differences in problem solving. 

 Little is known about how to teach students to be better problem solvers (Charles 

& Lester, 1984).  Some question whether teaching problem solving methods has any 

place in our mathematics classrooms. Owen and Sweller (1989) state, “...there appears to 

be no evidence that problem solving search per se has beneficial consequences.”(p. 326)  

The main argument Owen and Sweller make against teaching problem solving methods 

in mathematics classes is the uncertainty that students will transfer problem solving 

techniques to solve mathematics problems.  There are others who believe the contrary.  

Lawson (1990) states, “recent work on transfer of learning suggests that efficient 

operation of general problem-solving strategies can be expected to lead to successful 

transfer provided that the student has a well-organized knowledge base.”(p. 409) 

 Researchers who believe there is something to be gained in the classroom through 

problem solving have conducted studies assessing the use of games to enhance problem 

solving.  Lach and Sakshaug (2004) conducted a study using these methods, which 

provided a variety of interesting results.  This study had both a control group and an 
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experimental group.  They noted “Games are naturally motivating and fun, games 

facilitate individualization of assessment and instruction, and games make the abstract 

more concrete.”(p. 1)  They also concluded that playing mathematics games could 

enhance students’ spatial abilities and algebraic reasoning.  At the beginning and 

completion of the study both the control and experimental groups were given a pre-test 

and a post-test, and they found a positive statistically significant difference in their 

experimental group’s pre-test and post-test scores. There was no statistically significant 

difference between the pre-test and post-test scores of the control group. 

Instructional game playing in classrooms is strongly supported by Blum and 

Yocom (1996).  They claim that games can increase motivation and allow students a fun 

way to practice skills they have already learned.  Klein and Freitag (1991) and Olsen and 

Platt (1992) found that games helped students’ problem solving skills because the games 

gave them a chance to solve problems in a non-threatening environment.  Another factor 

to consider when playing games is the competition factor that inevitably invades a 

classroom.  Brown (1985) argues that the combination of both fun and competition or 

challenging self-competition might be the best way for students to benefit from games.   

  Bandura (1995) defines self-efficacy as “the belief in one’s capabilities to 

organize and execute the courses of action required to manage prospective situations.” 

(p.2) Research has been conducted in an attempt to find a correlation between self-

efficacy and students’ ability to problem solve.  Liu, Hsieh, Cho and Schallert (2006) 

conducted a study that implemented a computer-enhanced problem-based learning 

environment to investigate the relationship among students’ self-efficacy, attitude 

towards science and achievement.  They found self-efficacy to be a statistically 
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significant predictor of achievement.   Bandura (1996) also has investigated the 

relationship between self-efficacy and academic achievement.  He found that parents’ 

academic efficacy for their children and the student’s social-efficacy and self-efficacy 

effect scholastic achievement.  Bandura (2001) later found that a student’s perceived 

efficacy is the main determinant of their perceived professional self-efficacy and career 

choice.  This is why it is imperative we understand the effects of self-efficacy on 

students’ success; not only as it pertains to problem solving, but in all aspects of the 

students’ academic achievements. 

Ufuktepe and Ozel (2002) state that many children in primary education develop 

varying degrees of math phobia.  This results in consequences such as a decrease of self-

efficacy and weak problem solving skills.  They found that integrating fun in the 

mathematics classroom gives students a non-threatening environment raising their self-

efficacy, and teaches them not to be afraid of making mistakes.  The students also 

realized that self-efficacy and the ability to generate ideas toward the solution to a 

specific problem were more important than the answer itself.  Hanlon and Schneider 

(1999) conducted a study showing that raising self-efficacy can result in statistically 

significant higher exam scores on a mathematics proficiency exam and problem solving 

performance assessment respectively.   

 Mixed results have been found in studies attempting to find gender-related 

differences in problem solving abilities.  Ronning and McCurdy (1982) conducted a 

problem-solving study consisting of 150 junior high school students.  There were two 

main findings in their study.  They found no statistically significant difference between 

the different grade levels, and even though the boys’ slightly outperformed the girls,’ 
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they found no statistically significant gender difference in their study.  One group of 

researchers who found positive results was Zambo and Follman (1993).  They found 

“significant gender related differences in the overall process of problem solving in favor 

of females.” (p. 1) They concluded that an algorithmic approach to problem solving could 

be gender biased in favor of females. 
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CHAPTER III 

PROCEDURES 

 

3.1 Procedure Synopsis 

 The students involved in this study were from a middle school in the southwestern 

United States.  The study was conducted during the Spring 2006 semester.  This middle 

school is a private school with a low student-teacher ratio.  The participants were part of 

an eighth grade algebra class consisting of thirteen students, six boys and seven girls.  Of 

these students 76.9% were White/Other, 15.4% were Hispanic, and 7.7% were Asian. 

The class participating in this study was chosen because of the longstanding relationship 

with the researchers, and the smaller class size offered at the school.  A more intimate 

classroom setting would be a better fit for such a hands-on, visual study. 

A pre-test and an interest inventory were administered to the students on the first 

meeting, and the same tests were given at the conclusion of the study.  This interest 

inventory, which is given in the Appendix, was used to assess the students’ attitudes 

towards mathematics by stating a series of phrases to which the students used a scale 

from one to seven to rate how each statement “sounded like them.”  So if a student felt a 

statement sounded a great deal like them, they would pick a number such as six or seven.  

Similarly, if the student felt the statement did not sound at all like them, they would pick 

a number such as one or two.  If a student was apathetic towards a statement, then they 

should pick a number such as four.  This list of statements consisted of phrases such as:  

“I see how I can use math in everyday life,” or “I prefer easy math over math that is 

hard.” 
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We comprised a pre/post test consisting of five questions to assess the students’ 

progress in their problem solving and critical thinking skills.  These problems were 

picked from various online sources and a College Algebra textbook. 

We met with the students once a week for a total of fourteen weeks.  The students 

were introduced to a solution to the Rubik’s Cube.  Once the majority of the class was 

able to solve the Rubik’s Cube, the students played problem-solving games using the 

Rubik’s Cube.  To give the students the opportunity to practice certain concepts they 

might have struggled with during a lesson, a Rubik’s Cube was left in the class during the 

week.   

A mixed methods approach was used to analyze the data.  Mainly statistical 

methods were used to analyze the students’ pre-test and post-test differences, but 

qualitative research was also conducted.  We tape-recorded conversations with some of 

the students to hear their reactions to the lessons and to determine if they felt more 

confident with their problem solving abilities. 

 

3.2 Problem Set 

3.2.1 Problem Synopsis 

The problems selected to assess the problem solving and critical thinking skills of 

the students tested the students’ pattern recognition, spatial sense, and ability to solve 

multi-step problems.   We believed each of these skills could be exercised during the 

lessons; hence the lessons were designed as such.  The test had a maximum score of 

fifteen points.  These points were given for correct answers and showing their thought 

processes when applicable.  We visited the students a total of fourteen times over a period 
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of 5 months.  To ensure there were no biases toward any students during the lessons, or 

during the grading process, none of the assessments were reviewed until the completion 

of the study.  We will now discuss each problem’s question, solution, and the skills used 

to solve it. 

 

3.2.2 Problem I 

Which number should come next in the series?  Explain your answer. 

2, 3, 5, 8, 13, __ 

This problem was intended to assess the students’ pattern recognition, and the 

solution is 21.  The solution is 21 because the pattern in this series of numbers is the 

adding of two adjacent numbers to obtain the next number in the series.  Here the 

students were not only asked to find the next number of the series, but to explain their 

answer.   We awarded 2 possible points for explaining their answer and an additional 3 

points for the correct answer. 
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3.2.3 Problems II and III 

 

These problems, from www.3smartcubes.com, were selected to assess the 

students’ spatial abilities.  The students had to visualize the forming of a box from six 

faces and had to determine if the configuration on the right was possible.  The solution to 

Problem II is yes, and the solution to Problem III is no.  The solution to Problem II is yes 

because of the positioning of the three adjacent white faces in relation to the two shaded 

faces of the box.  When the six faces are folded together to form a box, the two shaded 

faces will be forced to be on the opposite sides of one another.  This means the figure on 

the right is in fact a possible solution.  Similarly, the solution is no for Problem III, again, 

because of the positioning of the three adjacent white faces related to the positioning of 

the two shaded faces.  Since the shaded faces are forced to be on the opposite sides of the 
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box, the figure on the right cannot be constructed.  Two points were awarded for a correct 

answer to each of these problems.  

 

3.2.4 Problem IV 

The fourth problem, written by Paul Cooijmans, used both pattern recognition and 

spatial skills to determine the solution.  We asked the students: 

Replace the “?” with the correct drawing.  Use as much precision as possible. 

 

Here the students had to be able to visualize a rotation and a reflection.  The answer is: 

 

We awarded three points for a correct answer, but also awarded one point to those 

students who did not see the reflection.  These students gave responses such as:  

 

3.2.5 Problem V 

The final question evaluated the students’ ability to solve a multi-step word 

problem.  This problem, from Blitzer’s College Algebra, was:   

“A woman is traveling with a wolf, a goose, and a mouse.  She must cross a river 

in a boat that will hold only herself and one other animal.  If left to themselves, 

the wolf will eat the goose and the goose will eat the mouse.  How many 

crossings are required to get all four creatures across the river alive?” 
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For this problem, the key idea the students’ had to realize was that the woman had to 

bring a creature back with her on some occasions.  The solution to this problem is seven 

crossings.  The answer must begin with the woman initially taking the goose.  She would 

then cross back over the river and take either the wolf or mouse.  Let us assume she takes 

the wolf next.  The woman would then be forced to take back the goose to prevent it 

being eaten.  Now the woman can leave the goose on the other side and bring back the 

mouse.  She could then leave the mouse and wolf together as she went back to the other 

side to bring back the goose.  This makes a total of seven trips across the river. 

 This problem was worth a maximum of three points.  We attempted to understand 

the thought process of the students if they showed work and gave partial credit 

accordingly.  

 

3.3 Lessons 

3.3.1 Lesson Synopsis 

 The lessons were designed to be an interesting and fun way to approach the 

Rubik’s Cube.  There are various methods for solving the Rubik’s Cube, but we felt that 

the most visual approach would be the best fit for the study.  This approach gave the 

students more opportunities to focus on a three-dimensional puzzle and challenge 

themselves to think in a three-dimensional setting rather than strictly memorizing a 

solution.  The students needed absolutely no prior knowledge, mathematics, nor problem 

solving to participate in the study.  The lessons are essentially 12 steps of a multi-step 

solution to the Rubik’s Cube.  In these lessons the students learn different techniques for 

solving different spatial patterns arising in the Rubik’s Cube.  We provided a Rubik’s 
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Cube for every student and left two in the classroom so that students could practice 

between lessons. 

 

3.3.2 Lesson I 

 The first lesson was an introduction to the Rubik’s Cube.  The students did not 

seem interested in our presentation until a student asked if we could solve the Rubik’s 

Cube.  We replied “Absolutely,” and proceeded to solve the Rubik’s Cube for them.  

Now that we had their attention, we introduced the necessary terminology, the logistics of 

the Rubik’s Cube, and how to begin. 

 The main terminology consisted of what we called, “middles,” “centers,” and 

“corners.”  These are illustrated in the picture below. 

 

 We then mentioned to the students a common misconception about the Rubik’s 

Cube is that it is solved by solving for one color, then solving for another, and so-on until 

it is completed.  This was not our method.  We solved for one color and then worked on 

layers.  The first layer consisted of the tiles adjacent to the first color.  In the picture 
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above, the yellow side could be considered the first color and the row of blue and red tiles 

adjacent to the yellow side would make up half of the first layer. 

 We then moved on to the first step of the solution of the Rubik’s Cube: the cross.  

When we mentioned the cross we were referring to the shape made by the white tiles in 

the following figure: 

 

 Most students found this step fairly simple, and seemed excited they understood 

what was asked of them.  For those who found this task more difficult, many of them 

seemed frustrated and worried they were falling behind the rest of the class.  The main 

problem students had was finding the different tiles needed to carry out a certain task.  

Many of those struggling would get confused about what they were looking for and why 

they were looking for it.  It was very pleasing to see the vast majority of the class was 

highly motivated to learn, although, there were two students who did not seem interested.  

 

3.3.3 Lesson II 

 The main goal of the second lesson was to teach the students how to complete one 

side of the Rubik’s Cube.  Solving for one side of the Rubik’s Cube refers to the top 

portion of this figure: 
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 The students who struggled with the cross generally continued to struggle.  Those 

who did understand became even more enthusiastic and interested to learn further steps 

of the solution to Rubik’s Cube.  The main step the students struggled with was the idea 

of hiding, or moving a tile to a specific location without altering other tiles.  Many 

students struggled with this process and how to properly employ it.   

The ability to master hiding was the turning point for most of the class.  Either the 

students understood the steps necessary to complete this stage of the Rubik’s Cube or 

became disinterested and gave up.  Some students took longer than others to understand 

these necessary steps, and this was their turning point as well. 

 

3.3.4 Lesson III 

About a month passed between the second and third lessons, and many students 

forgot most of what they had previously learned.  Hence, the third lesson was used as a 

review of the first color of the Rubik’s Cube.  The review was very beneficial to some of 

the students who had been struggling previously.  This gave them another opportunity to 

grasp the material they had been striving to solve. 
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3.3.5 Lesson IV 

The fourth lesson was an introduction to solving the first layer of the Rubik’s 

Cube.  The solution of the first layer of the Rubik’s Cube refers to the top layer of this 

figure: 

 

This scenario assumes the top (white) color is also completed.  This lesson consisted of 

two components.  The first component consisted of arranging our cross so that the 

middles of the cross match the colors of the centers below them.  In the scenario below, 

the green and orange middles must be switched: 

 

The second component consisted of positioning the white corners in their respective 

places once the middles were in place.  The finished product should look similar to the 

first figure of this section. 

 The students struggled considerably with the concept of switching the middle 

pieces.  Some of the students might not have been adequately prepared to move on to this 
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step, and this could have been the reason.  Once students realized what needed to be done 

and why it needed to be fixed, they struggled considerably less. 

3.3.6 Lesson V 

 It was apparent the majority of the class was not comfortable with the previous 

lesson and was not prepared to move on.  Hence, we reviewed much of the time, giving 

the class a chance to catch up.  This was the first point where motivation became a 

concern.  The class was beginning to be split between the students who understood the 

last lesson and those who did not.  The majority of students who did not understand 

Lesson IV were quickly becoming discouraged and extremely frustrated when they saw 

their peers grasping the concepts that they did not understand.  

 

3.3.7 Lesson VI 

 We were very surprised with the progress of the students the following week.  

Some of the students started taking Rubik’s Cubes home to practice, and others were 

getting help from their classmates on aspects of the Rubik’s Cube with which they were 

struggling.  Now we turned the class’ attention to the second layer of the Rubik’s Cube.  

Our goal this lesson was to teach the students to completely solve the second layer of the 

Rubik’s Cube: 
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The students were given the techniques needed to solve all but one tile of the second 

layer visually, but the last tile needed to be solved using our first memorized move.  We 

chose to expose the students to a solution of the Rubik’s Cube that was as visual as 

possible, but memorized steps were inevitable.  At this point the students were familiar 

enough with the Rubik’s Cube that learning memorized moves came to them easily.  The 

class as a whole found this step relatively simple. 

 

3.3.8 Lesson VII 

 The students were extremely eager to move on to the next step.  A problem that 

arouse from their enthusiasm was that a couple students could not wait for the completion 

of our lessons to finish the solution to the Rubik’s Cube.  These students found other 

solutions to the Rubik’s Cube online and taught themselves the remainder of the solution.  

The main reason this became a problem was when these students struggled with a 

particular step in their online solutions, we were unable to help them.  

 The next step in our solution was to turn our attention to the remaining corners of 

the Rubik’s Cube and fix the positioning of them.  The diagrams below illustrate our 

problem: 
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The second diagram is a 90 degree rotation of the first diagram. Therefore, we can see 

that the lower corners, containing yellow and orange, of the Rubik’s Cube need to be 

switched so that the blue/orange/yellow corner can be positioned adjacent to the blue, 

orange, and yellow faces, and the green/orange/yellow corner can be positioned adjacent 

to the green, orange, and yellow faces.  This was another memorized part of the solution 

to the Rubik’s Cube; hence, the students also found this step relatively simple. 

 

3.3.9 Lesson VIII 

 This lesson was very similar to the previous one. We now were placing the 

corners in the correct orientation.  This left one correctly orientated corner of the Rubik’s 

Cube.  For example, the position of the green/red/yellow corner below: 

 

 Once again, this was a memorized step of the Rubik’s Cube, and was implemented by 

the students with ease. 

 

3.3.10 Lessons IX & X 

 These were the most challenging lessons of our project.  Only two memorized 

moves were needed to finish the solution of the Rubik’s Cube and were used in 
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conjunction with one another.  Not only were the students being introduced to two of the 

most difficult moves they had seen, but strategy was also involved.  We simplified the 

strategy of using these last two moves to the idea of moving a tile down or over to the 

other side of the Rubik’s Cube.  Keeping in mind that the blue face is opposite of the 

green, one can see that with the cube on the left, the blue tile needs to be moved over to 

the opposite side of the cube.  Similarly, with the cube on the right, the blue tile needs to 

be moved down to the blue face. 

  

Using these simple ideas, the students now had all the necessary tools to finish our 

solution to the Rubik’s Cube.   

 The main struggle students had was in recognizing how to use a combination of 

these moves in order to finish the solution to the Rubik’s Cube.  The entire tenth lesson 

was dedicated to this issue.  We assisted students who were having these types of 

problems, and this gave students who had fallen behind some time to catch up with the 

rest of the class. 
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Lesson 3.3.11  Lesson XI 

 With the final lesson, we introduced the students to a Rubik’s Cube game we 

referred to as “Simon Says.”  We felt that name was appropriate because this game was 

essentially a memory game similar to the traditional Simon Says.  Here the students had 

to take a solved Rubik’s Cube and displace the solved cube by a certain number of 

moves.  We began the game by pairing students with their neighbors.  The students 

would switch cubes and displace the other’s cube by 3 moves without letting the other 

student see how he or she displaced it.  The students would then return the cubes back to 

their original owners and try to solve the cube in three moves.   

Most students found this stage of the game incredibly simple, so we then repeated 

the game with four move displacements, and finally with five move displacements.  Most 

students found the four-move displacement version of the game challenging enough and 

played that version for the remainder of the lesson.  Only the top students attempted the 

five-displacement version and loved the game because of its difficulty. 
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CHAPTER IV 

RESULTS 

 

4.1 Problem Set Results 

 The main objective of this study was to determine if a solution to the Rubik’s 

Cube could enhance students’ problem solving and critical thinking skills.  The students 

were given a pre-test before and post-test at the completion of the lessons.  To determine 

the outcome of the study, the statistical results of the pre-tests and post-tests were 

analyzed. 

 Thirteen students took both the pre-test and post-test.  Table 4.1.1 has an 

overview of the statistical results of our data.  The pre-test and post-test consisted of five 

questions, and had a maximum score of 15 points.  Three of these questions were free 

response and two were multiple-choice.  Partial credit was awarded with the free 

response problems. 

Table 4.1.1: Summary of Problem Set Results 

 N Mean Median St. Dev. Minimum Maximum 
Pre-test 13 6.2 6 2.774 3 13 
Post-test 13 8.7 9 2.955 2 13 

 

 In order to determine if a statistically significant difference between the means of 

the pre-test and post-test was present, a two-sample paired t-test was conducted.  Each 

student had their pre-test score subtracted from their post-test score, and that difference 

was used in the two-sample, paired t-test.  The null hypothesis, 

! 

H
0
:µpre = µpost , was 

tested against the alternative hypothesis, 

! 

H
1
:µpre " µpost .  The mean difference in the 
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scores is represented by µ.  Hence, the null hypothesis states that there is no statistically 

significant difference between the means of the pre-test and post-test scores.  Similarly, 

the alternative hypothesis states that there exists a statistically significant difference 

between the means of the pre-test and post-test scores.   

In a statistical hypothesis test, the P value is the probability that a test statistic is at 

least as significant as the test statistic observed which would make the null hypothesis 

true.  If the P value is smaller than our chosen value of α, we then reject the null 

hypothesis and accept the alternative hypothesis.  The results of the two-sample paired t-

test are shown in Table 4.1.2: 

Table 4.1.2: Summary of Problem Set Two-Sample Paired T-test 

N Mean St. Dev. St. Error Mean T P 
13 2.462 3.075 0.853 2.886 0.011 

 

Since our P value is less than 0.05, which is the customary value of α, we reject 

the null hypothesis and accept the alternative hypothesis.  Furthermore, since our mean of 

differences is 2.462, we can also conclude that there exists a positive statistically 

significant difference.  This leads us to believe the introduction of a solution to the 

Rubik’s Cube may enhance a student’s problem solving and critical thinking skills. 

 Next, we analyze the pre-test and post-test problems individually.  To compensate 

for the dependence between a student and his or her answers, a multivariate analysis of 

variance (MANOVA) was conducted to test the null hypothesis.  Using MANOVA we 

treat the answers from a student as a vector, compensating for the dependence they had 

on one another.  We still test differences between the means of the pre-tests and post-



24 

tests, but our null hypothesis was 
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alternative hypothesis 
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.  We are still finding a P value and comparing 

it to a chosen value for α.  Since we are analyzing five statistical tests simultaneously, we 

must use the Bonferroni correction when comparing our P values to our α level.  The 

Bonferroni correction, since we are taking five statistical tests simultaneously, would be 

the use of an α level of 

! 

"

5
.  Table 4.1.3 displays the results: 

 Table 4.1.3: Summary of Problem Set MANOVA with Bonferroni Correction 

  P Value α/5 Significance 
Total Score 0.0117 0.01 Marginal 
Question 1 0.0112 0.01 Marginal 
Question 2 0.0470 0.01 None 
Question 3 0.5845 0.01 None 
Question 4 0.3033 0.01 None 
Question 5 0.0236 0.01 None 

  

From the table we can see there is a marginal statistically significant difference between 

the pre-test mean and the post-test mean for the total score.  The only other statistically 

significant difference between the means of the pre-test and post-test scores was for 

Problem I. 
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 An unexpected and interesting observation concerns gender.  The Two-Sample 

Paired T-test, mentioned above, was performed again, taking gender into consideration.  

The results are shown in Table 4.1.4: 

Table 4.1.4: Summary of Gender Considered Problem Set Two-Tailed Paired T-test 

  N Mean St. Dev. St. Error Mean T P 
Boy 6 0.834 2.598 1.061 0.786 0.448 
Girl 7 3.857 3.512 1.327 2.906 0.010 

 

Choosing α as we did before, we can see there is no statistically significant difference 

between the means of the boys’ pre-test and post-test scores, but there is a highly 

statistically significant difference between the means of the girls’ pre-test and post-test 

scores.  We believe this may be because of the algorithmic nature of the lessons.  This 

coincides with the literature that the use of a step-by-step problem solving methodology 

may be gender biased in favor of females. (Zambo and Fallman; 1993) 

 

4.2 Interest Inventory Results 

 Another objective of this study was to determine if a solution of the Rubik’s Cube 

could raise the interest level of students in mathematics.  To determine this effect, the 

statistical results of the pre-interest inventory and the post-interest inventory were 

analyzed. 

 Students had to rate, on a scale from one to seven, how much a phrase described 

them.  One represented the event that a particular phrase did not describe them at all, and 

seven represented the event of a phrase describing them very well.  In an attempt to 

verify that the students were paying attention to the questions they were answering, the 
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interest inventory had questions expecting low responses for certain questions.  For 

example, question 10 stated, “I would rather be working on something else besides 

math.”  Here, we hoped students would feel this phrase did not describe them well.  For 

calculation purposes, if a student rated this problem a one, we recorded it as seven and 

vice versa.  This implies that all of our interest inventory data was consistent with one 

being a negative attitude towards math and seven being the opposite.  The results are 

shown in Table 4.2.1: 

Table 4.2.1 Summary of Interest Inventory Results 

 N Mean Median Standard Deviation Minimum Maximum 
Pre-I.I. 13 85.6 90 18.954 48 107 
Post-I.I. 13 88.5 89 16.811 56 123 

 

 To determine if a statistically significant difference between the pre-interest 

inventory and post-interest inventory existed, another two-sample paired t-test was 

conducted.  We obtained the difference between the pre and post - interest inventories 

and performed the statistical test based on that difference.  The results are shown in table 

4.2.2. 

Table 4.2.2 Summary of Interest Inventory Two-Sample Paired T-test 

N Mean St. Dev. St. Error Mean T P 
13 2.8 16.314 4.525 0.619 0.541 

 

 Since our P value is greater than α, we conclude that there is no statistical 

difference between the means of the pre-interest inventory and the post-interest 

inventory.  A copy of the interest inventory is located in the appendix. 
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4.3 Student Interview Results 

 At the completion of the lessons, seven students were randomly selected and 

interviewed.  All of the responses were audio taped, and the transcription is attached in 

the appendix.  Here are the questions the students were asked: 

I.  Did you have fun learning to do the Rubik’s Cube? 
II. At the completion of the lessons, were you able to solve the Rubik’s 

Cube?  If so, do you still need your cheat sheet to solve it? 
III. Were you excited about learning to do the Rubik’s Cube?  When was your 

interest sparked? 
IV.  Was there a time you became disinterested?  Why? 
V. Do you think the Rubik’s Cube is related to math / problem solving?  If so, 

in what way(s)? 
VI. Do you feel learning the Rubik’s Cube was relevant to your studies?  If so, 

why? 
VII. How much time did you spend outside of our lessons, playing with the 

Rubik’s Cube? 
VIII. Do you feel more confident in your problem solving abilities?  Why? 
 

Table 4.3.1 displays the results of the student interviews: 

Table 4.3.1: Summary of Student Interview Results 

 QI QII QIII QIV QV QVI QVII QVIII 
S1 (G) Y Y; N Y N N N None Y 
S2 (B) Y Y; Y Y N Y N 2-3 Hours Y 

S3 (B) Y Y; Y 
No, When 1st 

color was made 
Y, after falling 

behind class Y N 
While watching 
TV Y 

S4 (B) Y N Y 
Y, after falling 

behind class Y N None Y 
S5 (G) Y N Y N Y Y None Y 

S6 (B) Y N Y 
Y, after falling 

behind class Y N 45 min. per day Y 
S7 (G) Y Y; Y Y N Y Y Last period of day Y 

 

We found that the students had fun while learning a solution to the Rubik’s Cube and 

were excited about the idea of being introduced to a solution.   They also felt the Rubik’s 

Cube was related to problem solving, but did not feel the Rubik’s Cube was related to 
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their studies.  Lastly, we found they felt more confident about their problem solving 

abilities after being introduced to the Rubik’s Cube.  

 One response we found interesting was that the students who became 

disinterested at some point during the lessons, all did so for essentially the same reason.  

Once students felt they were falling behind, they became less interested in the solution to 

the Rubik’s Cube.  Another interesting aspect of the responses was that regardless of 

whether a student was able to solve the Rubik’s Cube, all of the students felt more 

confident in their problem solving abilities.  We were worried that if a student struggled 

with the Rubik’s Cube, it might have a negative effect on their problem solving self 

efficacy, but this does not appear to be the case. 
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CHAPTER V 

FURTHER ANALYSIS OF THE PROBLEM SET 

 

5.1 Analysis Overview of Problem Set 

 In order to investigate the changes which might have occurred in the students’ 

problem solving abilities, the results of the pre-test and post-test needed further 

analyzing.  As mentioned before, the pre-test and post-tests were designed to assess the 

students’ ability to recognize patterns, spatial skills, and ability to solve multi-step 

problems.  Problem I attempted to evaluate the students’ pattern recognition, Problems II 

and III attempted to evaluate their spatial skills, and Problems IV and V attempted to 

evaluate the students’ ability to solve a multi-step problem.  The differences between the 

students’ pre-test and post-test were analyzed via a MANOVA as they were in Chapter 

IV.  This was necessary because of the dependence between the student and his or her 

solutions.  We also considered some of the recurrent answers given by students in the 

attempt to understand what they were thinking at the time of the pre-test and post-tests.  

To keep the names of the students confidential, we refer to each student as S1, S2, etc. 

 

5.2 Problem I Analysis 

 For Problem I, the students were asked to determine which number should come 

next in a series of numbers, and to explain their answers.  The series was: 

2, 3, 5, 8, 13, __ 

This question was worth a maximum of five points.  Three points were awarded for the 

correct answer, and a maximum of two points were awarded for justifications of their 



30 

answers.  On the pre-test, two students achieved the maximum five points, and five 

students received a score of zero.  But on the post-test, five students received the 

maximum 5 points, and none received a score of 0.  Most students did not discover the 

correct pattern, but did attempt to justify their answer.  As mentioned in Chapter IV, a 

multivariate analysis of variance (MANOVA) was implemented to account for the 

dependence between each problem and the student answering that problem.  Table 5.2.1 

displays the results of our MANOVA for Problem I with the Bonferroni adjustment: 

Table 5.2.1: Summary of Problem I MANOVA with Bonferroni Correction 

  P Value α/5 Significance 
Problem 1 0.0112 0.01 Marginal 

   

This leads us to believe there exists a marginal statistically significant difference between 

the pre-test and post-test scores for Problem I.  

 The most common incorrect answer given for Problem I was 18.  Five of the 

thirteen students came up with this answer, and all had similar justifications.  They 

noticed the difference between 2 and 3 was 1, 3 and 5 was 2, 5 and 8 was 3, and 

mistakenly thought the difference between 8 and 13 was 4.  This led these students to 

believe the distance between the next number in the series and 13 should be six, and 

yields a solution of 18.  A similar mistake was made by four other students yielding an 

answer of 19 for the missing number in the series. 

 Only two students correctly answered Problem I in the pre-test, but six correctly 

answered Problem I on the post-test.  Three students showed no improvement in their 

answers or work.  Of the students who missed this question on both the pre-test and post-

test, most showed improvement in their work.  For example, student S1 did not answer 
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nor show any work for this problem on the pre-test, but did show some improvement on 

the post-test.  On the post-test, student S1 wrote, “You add 1, then 2, then 3, then 5, then 

it repeats.”  This procedure yielded an answer of 14.  Student S1 was not able to achieve 

the correct answer, but did show some improvement in his/her ability to recognize 

patterns.  Another example of improvement was with student S2.  Student S2 was one of 

the students who obtained an answer of 18 on the pre-test, and his/her justification was, 

“It went +1, +2, +3, +4, +5 etc.”  On the post-test student S2 did obtain the correct answer 

of 21, and his/her justification was, “each # = the #’s before added together.”  This is an 

example of a student being able to recognize existence of a pattern in both the pre-test 

and post-test, but was able to recognize the correct pattern in the post-test.  

 

5.3 Problems II & III Analysis 

 Problems II and III were designed to assess the students’ spatial abilities, and 

asked the students to answer yes or no to the following questions: 
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Two points were awarded for the correct answer for both Problems II and III, and no 

partial credit was given.  The researchers originally thought the students would be more 

equipped to find the correct solutions to these questions on the post-test since the lessons 

relied so much on spatial abilities.  This was not so.  Another MANOVA was conducted 

to determine if there existed a statistically significant difference between the pre-test and 

post-test scores for Problems II and III.  Table 5.3.1 displays the results with the 

Bonferroni adjustment: 

Table 5.3.1: Summary of Problem II and III MANOVA with Bonferroni Correction 

  P Value α/5 Significance 
Problem 2 0.0470 0.01 None 
Problem 3 0.5845 0.01 None 

 

This leads us to believe there was no statistically significant difference between the pre-

test and post-test scores for Problems II and III. 
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5.4 Problem IV Analysis 

 For Problem IV, the students were asked to look at the picture below, replace the 

“?” with the correct drawing, and to use as much precision as possible.   

 

This problem was worth a maximum of 3 points.  Students were awarded the maximum 

of three points for the correct solution, but partial credit was given accordingly.  This 

problem was interesting because it tested both the spatial and multi-step problem solving 

abilities of students.  Table 5.4.1 displays the MANOVA conducted for Problem IV, with 

the Bonferroni adjustment: 

Table 5.4.1: Summary of Problem IV MANOVA with Bonferroni Correction 

  P Value α/5 Significance 
Problem 4 0.3033 0.01 None 

 

This leads us to believe a statistically significant difference did not exist between the pre-

test and post-test scores for Problem IV. 

 The most common incorrect solution for this problem was:   

Here the students realized a rotation of 90° was needed, but did not recognize they also 

needed a refection about an imaginary y-axis.  Another common mistake was reflection 

about the wrong axis.  For example, in the pre-test students S3 and S4 both gave a solution 

of:  These students realized a rotation of 90° and a reflection were 

necessary, but chose the wrong reflection.  In the post-test, they both were able to attain 

the correct solution. 
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5.5 Problem V Analysis 

 Problem V attempted to assess the students’ multi-step problem solving ability 

posing this word problem: 

“A woman is traveling with a wolf, a goose, and a mouse.  She must cross a river 
in a boat that will hold only herself and one other animal.  If left to themselves, 
the wolf will eat the goose and the goose will eat the mouse.  How many 
crossings are required to get all four creatures across the river?” 
 

This problem was worth a maximum of three points, and partial credit was awarded 

accordingly.  Another MANOVA was applied to determine if a statistically significant 

difference existed between the pre-test and post-test scores for problem five.  The 

statistical results for Problem V with the Bonferroni adjustment are shown in Table 5.5.1: 

Table 5.5.1: Summary of Problem V MANOVA with Bonferroni Correction 

  P Value α/5 Significance 
Problem 5 0.0236 0.01 None 

 

This analysis leads us to believe that a statistically significant difference did not exist 

between the pre-test and post-test scores for Problem V. 

 The class had the greatest amount of difficulty with this problem.  On the pre-test, 

only three students obtained the correct answer, while three students left the question 

unanswered.  Of the students who left problem five unanswered on the pre-test, all 

attempted the problem on the post-test, and two obtained the correct solution.  For 

example, student S5 answered problem five on the pre-test with this response: “This 

problem is impossible!”  But student S5 was able to answer this problem on the post-test 

with his/her solution being:  
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“Takes the goose 
 Goes back 
 Takes wolf to other side 
 Brings goose back 
 Takes mouse to other side 
 Goes back 
 Takes goose.” 

Here student S5 has an extremely organized layout of his/her thought process and solution 

on the post-test.  Another student gave an answer of “It’s impossible” on the pre-test, and 

was able to obtain the solution using a diagram with arrows rather than words. 
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CHAPTER VI 

INTERVIEWS 

 

6.1 Overview 

 Since our sample size of students was small, we felt an interview in which the 

students could elaborate on their experience during the lessons could be helpful.  Of the 

thirteen students who participated in the study, seven were randomly selected and 

interviewed.  Of those interviewed, four were boys and three were girls.  The interview 

consisted of eight questions and was implemented to determine the students’ attitudes 

towards the project, their thoughts on the relevance of the project, and if their problem 

solving self-efficacy had changed.  The interviews occurred after the students had 

completed their final Interest Inventory giving the students the opportunity to add any 

other additional comments. 

 

6.2 Questions I-IV 

 Questions I-IV assessed the students’ attitudes towards the project.  The first 

question was: “Did you have fun learning to do the Rubik’s Cube.”  All of the students 

claimed to have had fun learning to do the Rubik’s Cube.  The next question was “At the 

completion of the lessons, were you able to solve the Rubik’s Cube?  If so, do you still 

need your cheat sheet to solve it?”  We asked this question to determine if enjoying their 

time with the Rubik’s Cube depended on their ability to solve it at the completion of the 

lessons.  Of the seven students interviewed, three said they were not able to complete the 

Rubik’s Cube, but still enjoyed the lessons.   
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We found the relationship between the results for Questions III and IV extremely 

interesting.  Question III asked the students if they were excited when they found out they 

were going to be introduced to a solution to the Rubik’s Cube, and if not, at what point 

their interest was sparked.  Question IV inquired if there was a time when they became 

disinterested, and if they did, why?  An unexpected collection of answers arose in these 

questions.  Of the three girls we interviewed, none of them became disinterested during 

the lessons, but of the four boys interviewed, three lost interest at some point during the 

lessons.  Those who became disinterested, did so after realizing they were falling behind 

the rest of the class.  Here are the replies of these students when asked if they had become 

disinterested at some point during the lessons and why: 

Student #3: “Yes there was.  When I couldn’t…. because everyone was like… going 
off solving the Rubik’s Cube, but I still couldn’t do it.  But a couple weeks 
ago I solved it finally.”   

 
Student #4: “Yes.  Well, I got stuck on solving the first layer.” 
 
Student #6: “Yea there was.  When I like…whenever people were on the second layer, 

I still was on the white side and I didn’t know what the T’s or the B’s or 
the arrows meant… Then I got bored.” 

 
In all three cases, the students were excited and enthusiastic about the project and lost 

interest when they fell behind the class. 

 

6.3 Questions V and VI 

Questions V and VI asked the students if they felt a solution to the Rubik’s Cube 

was relevant to the classroom.  In question five, the students were asked if they felt the 

Rubik’s Cube was related to problem solving.  All but one of the students felt a solution 

to the Rubik’s Cube was related to problem solving.  Here are some of their responses: 
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Student #4: “I guess in problem solving it could be related to that because you have to 
figure out… what to turn, and what move to do.” 

 
Student #5: “Yea… Well, because you have to think on if you do something wrong, 

then it’s going to mess up, so you have to think long term.  And it will like 
help you solve difficult problems, which you may come across within your 
life.” 

 
Student #7: “Yes, because you have to think a lot to find where the pieces go and you 

have to kind of think and you can’t just switch pieces around.  You have to 
actually think about where each piece goes.” 

 
It is clear the students generally believed the Rubik’s Cube was related to problem 

solving.  Interestingly, the student who believed otherwise was the only student in the 

class to memorize the complete solution to the Rubik’s Cube.  He/She was the only 

student to completely memorize the solution to the Rubik’s Cube.  Question VI asked if 

they felt the Rubik’s Cube was related to their studies.  All but two of the students 

interviewed did not believe the solution to the Rubik’s Cube was related to their studies. 

 

6.4 Question VII 

 The seventh question asked the students how much time they spent outside of the 

lessons working on the Rubik’s Cube.  Three of the seven students interviewed did not 

spend any time with the Rubik’s Cube outside of our lessons.  The time spent by the other 

four students varied from around 45 minutes a day to 2-3 hours a day when they were 

bored. 

 

6.5 Question VIII 

The final question of the interview interested us the most.  The eighth question 

asked the students if they felt more confident in their problem solving abilities after being 
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introduced to a solution of the Rubik’s Cube.  All seven students interviewed felt more 

confident in their problem solving abilities at the completion of the project.  Self-efficacy 

has an enormous effect on one’s problem solving abilities.  Studies have shown that there 

is a highly significant correlation between self-efficacy and achievement in problem 

solving.  Here are some of the students’ responses to question eight: 

Student #1: “Yea.” 
Omar: “Why is that?”   
Student #1: “I don’t know…because I feel like I can actually do stuff after working for 

a while on it.  I can figure out how to work things out.” 
 
Student #3: “Well, the Rubik’s Cube helped me think ahead, what moves and stuff like 

that.  And with my problem solving, it helps me think ahead a little.” 
 
Student #4: “Yes.” 
Omar: “You do.  Why so? … How so?” 
Student #4: “Because when I was stuck on that one part, I just kept trying and I 

eventually got it, and that just helped.” 
 
Student #5: “Yes.  I feel very, very confident now.” 
Omar: “Why?  What do think has done this?” 
Student #5: “Well, because once I am concentrating on the Rubik’s Cube, I’ve learned 

to concentrate on a problem that I have trouble with and I’ve learned to 
solve it piece by piece like the Rubik’s Cube, section by section.” 

 
Student #7: “Yes because I thought that I would never ever be able to do it.  But I did, 

so that helped.” 
 
It is apparent that an introduction to the Rubik’s Cube may have a positive effect on the 

self-efficacy of students’ problem solving abilities. 
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CHAPTER VII 

CONCLUSIONS 

 

 During our intervention, a solution to the Rubik’s Cube was introduced to an 

eighth grade class.  The main goal of this study was to enhance both the students’ 

problem solving abilities and self efficacy in problem solving.  The study also aimed to 

increase student interest in mathematics. 

 To determine if there was an improvement in the problem solving abilities of the 

students, a pretest and posttest were administered at the initiation and completion of the 

study.  The results of the pretest and posttest indicate that there was a positive statistically 

significant difference between the means of the pretest and posttest.  The individual 

problems on the pretest and posttest were also examined.  Those results determined that 

there was a marginal statistically significant difference between the means of problem 1, 

but no statistically significant difference between the means of the other problems.  When 

the boys’ and girls’ scores were analyzed separately, we found a high statistically 

significant difference between the means of the girls’ pretest and posttest scores, but no 

statistically significant difference between the means of the boys’ pretest and posttest 

scores.  This result coincides with the findings of Zambo and Follman (1993).  We feel 

this result may have been a product of the algorithmic approach implemented in the 

solution of the Rubik’s Cube.  

 The students were also given an interest inventory at the initiation and completion 

of the study.  The results yielded no statistically significant difference between the means 



41 

of the students’ interest inventories.  This leads us to believe that a solution to the 

Rubik’s Cube did not have an effect on students’ interest in mathematics. 

 Finally, interviews were conducted on the final day of the study.  Seven of the 

thirteen students were randomly chosen and asked a series of questions regarding their 

thoughts and feelings about the study.  This portion of our data was qualitatively 

analyzed.  Overall the students enjoyed their experience with the Rubik’s Cube.  They 

had fun during the course of the lessons, and were excited when introduced to the study.  

The major cause of disinterest towards the lessons occurred when a student began to feel 

that he or she was falling behind the rest of the class.  This may have affected the boys 

and not the girls in the class because of competitive nature of boys. 

Regardless of their performance during the study, the students unanimously felt 

more confident in their problem solving abilities at the completion of the study.  This 

leads us to believe that an introduction to the Rubik’s Cube has a positive effect on the 

self-efficacy of students. 
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LESSONS PLANS 

 

Please note that this was a very informal introduction to a solution to the Rubik’s Cube, 

and the language employed in the Lessons Plans reflects this.  The lessons were designed 

to be both fun and easily understood. 

 

The Rubik’s Cube Game Plan 

 

The heart of the Rubik’s Cube is nothing more than the six centers of each face 

connected to one another. Because of this construction, the six centerpieces, or centers as 

they are referred to, stay fixed and the other 20 pieces of the cube revolve around them. 

The pieces attaching two adjacent centers have only two colors and are referred to as 

middles. The last set of pieces, or corners, slip in-between all of the middles and centers 

to complete the cube. 

Now that we can see how the Rubik’s Cube is built, we will study how it works. 

Most people can visualize the vertical and horizontal movements of the cube, but 

sometimes forget the cube can also be turned in a clockwise or counterclockwise motion. 

Since we must constantly take into consideration the pieces we are moving and the effect 

on the location of other pieces, it is imperative that we keep track of the orientation of the 

cube.  When moving the cube in any manner, always keep the face you are looking at 

staring right back at you.  This simple advice will help tremendously when trying to keep 

track of what you are doing. 
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A common misconception about the solution to the Rubik’s Cube is the thought 

that one should solve for one color, then another, and so-on until completed.  This is not 

so. There are many methods of solving the Rubik’s Cube, but we are going to first solve 

for one color, and then work on layers. By layer, we mean the nine adjacent squares 

touching the color we originally solve for.  Therefore, we solve for one color, then the 

first layer, then the second layer, and finally, once we have solved the third layer, the 

cube will be completed. So, “brick by brick,” here we go on our adventure of solving the 

Rubik’s Cube.  

 

The Cross 

 

To begin, when we say cross, we are referring to the shape made by the four white tiles in 

the picture: 

 

Our first step is to recognize when a particular tile is in line with the place where you 

want it to go.  For example: 
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A tile is in line with a certain place if the tile can be rotated to it.  Here the white middle 

on the top face is in line with the place we would like it to go.  Once the middle is in line 

with the place you want it to go, one of two things happen.  Either you luck out and you 

are able to just move the middle where you want it to go (as in the picture above), or we 

are forced to hide some pieces.  For example: 

 

The yellow middle is in line with the place it needs to go, but we are not able to just move 

it to that spot without messing up the yellow tiles already in place.  Now, what do we 

mean when we say hide?  We hide the pieces we do not want to get messed up, like so: 

1. Make sure you are facing the center with the same color as the middle you 
want to move. 

2. While keeping the top layer fixed, move the two bottom layers to the left. 
3. Move the middle you want to move down. 
4. Move the two bottom layers back in place. 
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With this trick, we now have all the tools we need to finish our cross. 

Here is a situation that gives many people problems when solving at this stage. 

 

If we analyze this situation we see that the green “middle” on the top face is quite 

possibly in the worst possible position.  Even if we try hiding pieces and then moving the 

green “middle” down, it still will not be in a place that helps us.  But if we rotate the top 

layer, and put the “middle” in line with its desired location using one left rotation: 

 

and then another left rotation: 
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Now, we can simply slide the green “middle” into the placed we want it to be using the 

hiding trick described previously.  

 

The First Layer 

 

 Now that our cross has been constructed, the middles of the first color are in place 

for the time being and we focus on putting the corners in place.  A question we should be 

asking ourselves is, “How do we fill in the corners of the first color without messing up 

the middles we just put into place?”  The answer is using the method of hiding. 

 Let us take this scenario for starters.  As you can see, we need to bring the top-left 

corner of the top face down to the top-left corner of our cross.  But if we just rotated the 

left side down, we would mess up our cross, so we hide the bottom two layers to prevent 

this like so: 
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Now I need to point out the way I chose to hide the bottom two layers.  Notice that I hid 

the two layers to the right.  Why the right instead of the left?  I hid them to the right 

because we are rotating the left side of the Rubik’s Cube.  If we had hid the layers to the 

left, they would have been lost in the rotation. 

 Most of the time we will not be lucky enough to have a corner we need right 

above where we want to put it, and in that case we will have to do a little work to get it 

there.  For example let us take this scenario, where we want to place a white tiled corner 

where the orange/yellow/green corner is positioned: 
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What we need to do is “line up” a compatible corner with the place where we want to put 

it by rotating the bottom layer to the right one turn like so: 

 

When I say, “line up” I mean move our target tile to a position where the tile can be 

rotated to our target position.  Notice the white corner is now in line with the place we 

want to put it, whereas it was not before.  Now we can hide the part of the cross we do 

not want to mess up, and move the corner into place. 

 

Here is a situation that gives many people problems when solving at this stage. 
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 We can see here that we want the white corner to be rotated instead of moved to a 

different place.  Here’s the trick.  The idea is that we want to just move the corner out of 

the position it is currently in, and then work with it.  For example we can do something 

like the following: 

 

First, we hide the first two layers of the cross by rotating them to the left.  Then, we rotate 

the right side so that the blue/white/red corner is now on the top layer.  Rotating the top 

two layers back to bring back the cross causes that corner to move to the bottom layer on 

the right side.  Now we can rotate the bottom layer to the left, leaving us with: 
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And now we are able to hide, and then place this white corner where we wanted it to be 

placed. 

 

Conquering The First Layer 

 

 With the conquering of the first color, the toughest part of learning the Rubik’s 

Cube is over.  Seriously, it is all down hill from here. 

 For simplicity, let us assume we have just done the white color first.  Our first 

step is to pick any middle color connected to the white face and line it up with its 

matching center.  So, let us randomly choose blue.  We then line up the blue middle with 

the blue center like so: 
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Front View: Rear View:  

Doing this, we can now analyze the other middles and see if they are in the right places.  

If we look at the above situation, we see that the blue and red middles are in the right 

places, but the green and orange middles need to be switched. 

 Now the question becomes, how do we switch these two middles? Our first step is 

to pick the middle we want to move first (let us choose the green one) and move it out of 

the position it is in, like so: 

 

We do this because now we can move the white middle we just removed to the middle 

position above the green center where it belongs.  We then put the last middle (the 

orange/white one) into the place where it is suppose to go, and our middles are all in the 

right places.   We can see that all the middles are in the right places by lining-up our blue 
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middle and center pieces again, and noticing that all of the middles are paired up with 

their matching centers.  The Rubik’s Cube should now look like so: 

   Front View:             Rear View: 

   

 Our next step is to target the corner pieces of the first layer.  As you can see, some 

of the colors of the corners of the first layer are not in their correct positions.  For 

instance, the blue/orange corner should not be in-between the blue and red middles; it 

should be between the blue and orange middles.  Does this make sense?  So we handle 

this task with the same frame of mind as we did before with the middles.  We move each 

corner out of the place it is currently in, and place it between the two middles where it 

belongs.   

 Our white/blue/orange corner does not belong where it is currently, so we take it 

out of its current position.  Now we move it around so it can be in line with the corner in-

between the green and orange middles, like so: 
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and then: 

 
Now just like before, we hide the bottom two layers to the right, bring our corner down, 

and move the bottom two layers back to their original positions. We have just put the 

white/blue/orange corner into its correct position, and now have all the tools needed to 

finish the first color and layer. 
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Conquering The Second Layer 

 

 We luck out with second layer in the sense that it is done almost completely 

visually.  The first thing we need to keep in mind is that we are going to be looking at 

both the missing middles of the second layer and the bottom face to find the middles we 

are looking for.  For example, in the scenario below we need to find the green/red middle 

and we can see that it is on the bottom face: 

 

Now notice that the red side of our target middle is on the bottom face of the cube.  This 

tells us that we want to hold the cube facing the red center.  We face the red center 

because we can then move the left side of the cube down, and rotate our target middle 

into the place it belongs like so: 
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After rotating the left side of the cube back up, we can see that the green/red 

middle of the second layer is now in place.  You should be noticing something suspicious 

right about now.  Namely, that one of the corners of the top layer is missing.  This is all 

right for now because when we target our next middle we move our missing corner above 

it, and keep using the messed up corner leaving us with the first and second layer 

completed except for one missing corner on the top layer.  Next we move the corner 

piece into its original position, and now the top two layers are completed except for one 

middle piece of the second layer.   

Here is where we learn our first Rubik’s Cube “move.”  In the situation below we 

are missing the blue/orange middle, so we line up the color on the edge of the bottom face 

on the cube with its corresponding “center” like so: 
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Now we see that the missing middle on the second layer is to the right of the blue/orange 

middle on the bottom layer, so we use this move while facing the face that has the middle 

and center colors lined up!  (For instance, we would start facing the blue face in the 

scenario above.) 

Let B stand for “bottom layer” and R stand for “right side."  Let the arrows stand 

for the direction of rotation for each move.  Then, the sequence needed for the move 

above is:   

B⇐, R⇓, B⇐, R⇑, B⇒, and then while facing the white color, put the missing 

corner in its place by hiding the bottom two layers like we have done before.  

If the missing middle were to the right of the center, we would have used this move 

where L stands for “left side”: 

B⇒, L⇓, B⇒, L⇑, B⇐, and then while facing the white color, put the missing 

corner in its place by hiding the bottom two layers like we have done before.  

The first two layers of the Rubik’s Cube have now been conquered. 

  

Positioning The Corners 
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 The first step to the third layer is to place the corners in the correct positions.  

This means we do not need to worry about orientation, or in other words, the corners can 

be in any arrangement of colors.  For now, all we care about is where the corners are and 

not how they look. 

 First, we find two corners on the same face that have two colors in common.  For 

example, the cube below has the green/red/yellow and the blue/red/yellow corners on the 

face with two orange layers: 

          Left View:            Right View: 

  

We rotate these corners so that they are both below the red two layers of the cube.  Why 

are we rotating these corners below the red layers?  The answer is that the next move we 

are going to learn to flip corners.  If the two corners we rotated are in the right places to 

start with, then great.  If not, then they will only be one move away.  For example, in our 

case above, if we rotate the corners below the red layers, we see that they are already in 

the right positions.  (Remember, the corners need not be in the right orientations at this 

point.  We are only concerned with the positions of the corners at this point.) 

          Left View:           Right View: 
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Now let us look at the corners on the other side of the cube: 

          Left View:                      Right View: 

  

We see that these corners do need to be switched.  How do we see that?  Well, the 

green/orange/yellow corner is at the corner of the blue, orange, and yellow faces, and the 

blue/orange/yellow corner is at the corner of the green, orange, and yellow faces.  If we 

should switch these two corners, all of the corners would then be in the correct positions.  

So let’s switch these two corners.  While looking at the orange face, (since the orange 

face is the face above the corners we want to switch) the move is: 

  R⇓, B⇐, R⇑, CW, B⇒, CCW, R⇓, B⇒, R⇑, B⇒, B⇒ 

Here, R is “right side,” B is “bottom layer,” CW is “clockwise rotation of the front face,” 

CCW is “counter clockwise rotation of the front face,” and arrows dictate the direction of 
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rotation.  Notice that we should never need to do this move more than twice at one face!  

Now all of the corners are in place, and we can start worrying about the orientation of the 

corners. 

 

Orienting the Corners 

 

 The move we are about to learn changes the orientation of three corners at a time.  

Because of this, our goal is to obtain exactly one corner in the correct position and 

orientation, and then use our move the fix the orientation of the other three corners. 

 It is very easy to recognize if a corner is in the right orientation, just look and see 

if the bottom color is the color it should be (in our case yellow).  For example: 

 

As one can see, we have lucked out, and only one corner (the red/green/yellow one) is in 

the correct position and orientation.  This means that it is time to learn and implement our 

new move.  While looking at the face which has the corner with the correct position and 

orientation as the bottom, left corner, the move is: 

  R⇓, B⇐, R⇑, B⇐, R⇓, B⇐, B⇐, R⇑, B⇐, B⇐ 

The Rubik’s Cube now looks like: 
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Now as we can see, we still only have one corner (the same one) in the correct position 

and orientation.  So we do our move again facing the same face as before, and 

“magically” all the corners are now in the correct position and orientation. 

 

  

Recall we had a little luck before, and already had just one corner in the correct 

position and orientation.  So what would have happened if we had not been so lucky?  

Well, believe it or not, it is an easy fix.  Like I said before, this move changes the 

orientation of three corners at a time.  So if we have a scenario where we do not have 

exactly one corner with the correct position and orientation, we pick a corner without the 

correct orientation.  Then we do our move to the face with that corner as its bottom, left 

corner.  We do it once, and we then check to see if we have exactly one corner with the 

correct position and orientation.  If we do, then we proceed as before.  If not, then we do 
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the move once more facing the same face as before, and we then are guaranteed to have 

exactly one corner with the correct position and orientation after that.  Notice that this 

move is done a maximum of four times.  At most, twice to obtain exactly one corner with 

the correct position and orientation, and then at most two more times to fix the rest of the 

corners. 

 We are now only two moves away from having all the tools we need to 

completely solve the Rubik’s Cube. 

 

Let’s Get-Er’-Done! 

 

 It is now time to start looking at the bottom of the cube rather than the first color 

or layers as we have been doing.  The final layer of the Rubik’s Cube requires some time 

and effort to master, but is done using only two moves.  We will call these moves the 

middle-down and the middle-over.  The reason we named these moves in this manner is 

because all we are concerned with when dealing with the third layer is one middle at a 

time, and whether we want to move it down, or over as in these two scenarios. 
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With the cube on the left, one can see that the blue/yellow middle can be moved over to 

the blue face of the cube to get us one step closer to solving the cube.  Whereas with the 

cube on the right one can see that the blue/yellow middle can be moved down to the blue 

face to get us a step closer to solving the cube. 

 This is how we will attack the third layer.  We ask ourselves “What middle can I 

move either down or over to get me closer to finishing the Rubik’s Cube?”  The notation 

used to describe the two moves is defined as the following.  L stands for “left side,” R 

stands for “right side,” T stands for “top layer,” B stands for “bottom layer,” CW stands 

for “clockwise rotation of front face,” CCW stands for “counter clockwise rotation of 

front face,” and again, the arrows dictate the direction of rotation.  Here are the moves: 

  The Middle-Down:   L⇓, CW, R⇓, CCW, L⇑, R⇑, T⇐, R⇑, T⇒, R⇓    

     (While facing the cube like so): 

 

 

  The Middle-Over: C⇓, (B⇒ or B⇐), C⇑, B⇒, B⇒, C⇓, FIX IT!!! 

     (While facing the cube like so): 
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(The Middle-Over keeps the clockwise (or counter-clockwise) turning layer you are 

facing fixed.  So if you need to use the Middle-Over, and have a side already fixed, then 

do the move facing that side.) 

Now, I need to further explain one more thing: What did I mean by (B⇒ or B⇐)?  

If we want to move our target middle to the left side of the cube, then we use B⇐.  If we 

want to move our target middle to the right side of the cube, then we use B⇒.  

We now have all the tools necessary to completely solve the Rubik’s Cube! 
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Name: 

 
Fun Quiz 

 
 
1. Which number should come next in the series?  Explain your answer. 

 
2, 3, 5, 8, 13, __ 

 
 
 
 
For questions 2-3 answer yes or no: 

  
 
 
4. Replace the ‘?’ with the correct drawing.  Use as much precision as possible. 
 

 
 

relates to    in the same way as   relates to  
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5. A woman is traveling with a wolf, a goose, and a mouse.  She must cross a river 

in a boat that will hold only herself and one other animal.  If left to themselves, 
the wolf will eat the goose and the goose will eat the mouse.  How many 
crossings are required to get all four creatures across the river alive?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thanks for your time guys!!! 
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Name:__________________________ 
 

Interest Inventory 
 
How well does each statement that is listed below describe your feelings about math? 
 
If you believe the statement sounds a great deal like you, pick a number from the far right 
side of the scale and write it in the space beside the item. If you believe the statement 
does not sound like you at all, pick a number from the far left, and if you believe the 
statement sounds like you somewhere between these two extremes, then pick a number 
from someplace in the middle of the scale. 
 
Does not sound        Sounds 
exactly                like me at all  1 2 3 4 5 6
 7      like me  
 
1. I work carefully when doing math.      _____ 
  
2. I feel good when it comes to working on math          _____ 
 
3. I prefer easy math over math that is hard.     _____ 
 
4. Time goes by quickly when I am working on math.    _____ 
 
5. I want to learn more about math                             _____ 
 
6. I see how I can use math in everyday life.     _____ 
 
7. When working on math, I want to stop and  

begin working on something else.      _____ 
 
8. I tend to know more about math than other kids                   _____ 
 
9. I think learning math is important.      _____ 
 
10. I would rather be working on something else besides math.   _____ 
 
11. I am interested in math.                                                   _____ 
 
12. I am able to concentrate easily when working on math              _____ 
 
13. I think about how I can use math in a future career.                                     _____ 
 
14. I like to answer questions in math class.     _____ 
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How well does each statement describe your feelings about math? 
 
Does not sound        Sounds 
exactly                like me at all  1 2 3 4 5 6
 7       like me  
 
15. I enjoy challenging math problems.      _____ 
 
16. I feel let down when I have to stop working on math.   _____ 
 
17. I am wasting my time on math.                                                                      _____ 
 
18. Knowing a lot about math is helpful.                 _____ 
 
19. I want to figure out new ways to solve math problems.   _____ 
 
20. I become excited when close to solving a math problem.   _____ 
 
Please respond to the following: 
 
21. How old are you?        _____ 
 
22. Circle the word that best describes you. 
 
a. Hispanic 
b. Black 
c. White 
d. Native American 
e. Asian 
f. other 
 
23. What is your current math grade? 
 
a. A 
b. B 
c. C 
d. D 
e. F 
 
24. Boy _______    Girl _______ 
 
Were any of the above items confusing, difficult to understand, or odd in any way? 
If so, please describe below. Your comments are much appreciated. 
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PARENT CONSENT FORM 
 
 
Your son/daughter is invited to participate in the research study being 
conducted at your school.  Our names are Dr. Jerry Dwyer, and Omar Arizpe. 
Dr. Dwyer is a professor at Texas Tech University in the Department of 
Mathematics and Statistics. Omar Arizpe is a Graduate Teaching Assistant with 
the Department of Mathematics and Statistics. The goal of this research study is 
to increase students’ interests and ability levels in mathematics. We are asking 
for permission to include your son/daughter in this study. The data obtained 
from this study will be collected during the 2005-2006 school year.  
 
All students will continue to participate in all classroom activities.  Researchers 
from Texas Tech will attend class and introduce a solution to the Rubik’s Cube 
with the purpose of enhancing the students’ analytical thinking and problem 
solving skills. They will also record observations about the classroom activities, 
and review students’ responses to project materials.  If you allow your child to 
be a part of this study, his/her normal classroom participation will be analyzed 
as part of our research data.  Additionally, he/she may be invited to participate 
in one-on-one interviews with project researchers.  These interviews will be 
audio and/or video taped during the normal school day.  Students do not have 
to answer every question during these interviews. Cassettes will be coded so 
that no personally identifying information is visible on them; they will be kept in 
a secure place, and they will be heard or viewed only for research purposes by 
the investigators and their associates.  At the conclusion of the study, the tapes 
will be retained by the investigators for future analysis.   
 
Any information that is obtained in connection with this study (and that can be 
identified with your son/daughter) will remain confidential and will only be 
disclosed with your permission.  His or her responses will not be linked to his or 
her name or your name in any written or verbal report of this research project. 
 
Your decision whether or not to allow your son/daughter to participate will not 
affect your own or his/her present or future relationship with Texas Tech 
University.  Also, students’ grades will not be affected by your decision to allow 
him/her to participate in this study.  The participating students in this study will 
benefit from the opportunity to engage in interdisciplinary projects, which are 
designed to increase their understandings of content aligned with state and 
national standards. There are no known risks as a result of participation. 
 
Dr. Dwyer at (806) 742-2580 ext. 230 or Omar Arizpe at (806) 928-1294 will 
answer any questions that you have about the study.  For questions about your 
rights as a subject or about injuries caused by this research, contact the Texas 
Tech University Institutional Review Board for the Protection of Human 
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Subjects, Office of Research Services, Texas Tech University, Lubbock, Texas, 
79409.  Or you can call (806) 742-3884. 
 
You will be given a copy of this consent form for your records.  This consent 
form is not valid after May 31, 2006. 
 
You are making a decision about allowing your son/daughter to participate in 
this study.  Your signature below indicates that you have read the information 
provided above and have decided to allow him or her to participate in the study.  
If you later decide that you wish to withdraw your permission for your 
son/daughter to participate in the study, simply tell us by phoning the 
researchers: Dr. Jerry Dwyer or Omar Arizpe, or by contacting your 
son/daughter’s classroom teacher.  You may discontinue his or her participation 
at any time. 
 
__________________________________  

Name of son/daughter/or ward 
 
__________________________________  ______________ 

Signature of Parent(s) or Legal Guardian Date 
 
__________________________________  ______________ 

Signatures of Investigators Date 
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STUDENT CONSENT FORM 
 

You are invited to participate in the research study being conducted at your 
school.  Our names are Dr. Jerry Dwyer and Omar Arizpe.  Dr. Dwyer is a 
professor at Texas Tech University in the Department of Mathematics and 
Statistics.  Omar Arizpe is a Graduate Teaching Assistant at Texas Tech University 
in the Department of Mathematics and Statistics.  The goal of this study is to 
increase your interest and ability in mathematics.  The researchers also hope this 
study will broaden your perception of what mathematics can be and perhaps 
spark your interest in pursuing a career in the field of mathematics. 
 
You will continue to participate in all classroom activities.  You may be invited to 
participate in one-on-one interviews with project researchers.  The interviews 
will be audio and/or video taped during the normal school day.  You are not 
required to answer every question during the interviews. 
 
All information obtained in this study will remain confidential.  Your responses 
will not be linked to your name in any written or verbal report of this project. 
 
This consent form is not valid after May 31, 2006. 
 
______________________________________________________________________ 
 
I agree to participate in this interdisciplinary study.  This study was explained to 
my (mother/father/parents/guardian) and (she/he/they) said that I could take 
part.  The only people who will know about what I say and do in the study will 
be the people in charge of the study.   
 
In this study I will be asked questions about how I write, solve problems, and 
perform tasks.  If I decide to quit the study, all I have to do is tell the person in 
charge. 
 
 
__________________________________  ______________ 

Signature of Student Date 
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Interview Questions: 

 

 

1. Did you have fun learning to do the Rubik’s Cube? 

2. At the completion of the lessons, were you able to solve the Rubik’s Cube?  If 

so, do you still need your cheat sheet to solve it? 

3. Were you excited about learning to do the Rubik’s Cube?  When was your 

interest sparked? 

4. Was there a time you became disinterested?  Why? 

5. Do you think the Rubik’s Cube is related to math / problem solving?  If so, in 

what way(s)? 

6. Do you feel learning the Rubik’s Cube was relevant to your studies?  If so, 

why? 

7. How much time did you spend outside of our lessons, playing with the 

Rubik’s Cube? 

8. Do you feel more confident in your problem solving abilities?  Why? 
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Post Rubik’s Cube Project Interviews 

 

Interview #1 

 

Omar: Ok, it is April 27, and I am interviewing my first student.  Can you please 

say your name? 

Student #1: -hidden- 

Omar: Ok.  So -hidden-, did you have fun learning to do the Rubik’s Cube? 

Student #1: Yea. 

Omar: You did, good… all right.  So after everything was said and done, were 

you able to solve the Rubik’s Cube?  

Student #1: Yes. 

Omar: Awesome.  And how well were you able to do it?  Now you’re able to do 

it without any notes right? 

Student #1: Yea, I’m able to do it without any notes, and fairly quickly; I think. 

Omar: Awesome.  What is your best time now? 

Student #1: 3-15. 

Omar: 3-15?  Nice; not bad.  So, on the first day when I came in, were you 

excited about learning to do the Rubik’s Cube? 

Student #1: Yea, because my Mom would tell me that my uncle used to be able to 

solve it, so I thought that I could learn too. 
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Omar: Awesome.  So your interest was sparked like right then, or was it after I 

did it for the first time, or basically right when you found out we were 

doing the Rubik’s Cube? 

Student #1: Yea. 

Omar: Ok, awesome.  Was there ever a time you became bored or disinterested? 

Student #1: Not really. 

Omar: Not really, ok, awesome.  So do you think the Rubik’s Cube is actually 

related to math or problem solving? 

Student #1: I don’t know about algorithms and stuff yet, so I don’t really see the 

connection to math, but once I learn about that then I can probably link it 

to where you can use it for math. 

Omar: Ok, awesome.  Did you feel that learning the Rubik’s Cube was relevant 

to any of your studies? 

Student #1: Not really.   

Omar: Not really, ok. 

Student #1: It was just fun. 

Omar: Ok, good, awesome.  How much time did you spend outside of class, like 

when we did our lessons, doing the Rubik’s Cube? 

Student #1: Not very much time, because I don’t have my own Rubik’s Cube, but 

sometimes I would take one home with me. 

Omar: All right, awesome.  So now that you’ve done it right, do you feel more 

confident in your problem solving abilities? 

Student #1: Yea. 
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Omar: Why is that?   

Student #1: I don’t know…because I feel like I can actually do stuff after working for 

a while on it.  I can figure out how to work things out. 

Omar: Ok, awesome.  Do you have anything else that you would like to add, or 

any thoughts of your own that you would like to say about the lessons in 

general?  

Student #1: No…it was… it was fun.  I’m kind of sad that we don’t get to do it 

anymore.  (Laughing) More class work. 

Omar: Well, thanks a ton -hidden-. 

Student #1:  Thank you. 

 

 

Interview #2 

 

Omar: Ok, so I am here with my third student.  Could you please state your 

name? 

Student #2: -hidden- 

Omar: All right, so -hidden-, did you have fun doing the Rubik’s Cube? 

Student #2: Yes, it was fun.  It helped me…learn it. 

Omar: Good.  So, after the completion of the lessons, were you able to do the 

Rubik’s Cube? 

Student #2: Yea. 
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Omar: All right, awesome.  All right, were you able to do it on your own, or do 

you still look at the moves on the sheet, and then are able to do it?  

Student #2: I need help once in a while, and I have to use the sheet.  I’ve learned most 

of them, and need just a little bit more help on a couple situations, and I’ll 

be good. 

Omar: Ok, awesome.  So, were you excited about learning to do the Rubik’s 

Cube when I first came in? 

Student #2: Oh, yea.  I really wanted…I wanted…I didn’t know how.  I knew it would 

impress my friends.   

Omar. Awesome.  All right, was there ever a time that you became bored or 

disinterested or anything like that? 

Student #2: No.  It was always fun. 

Omar: Ok, awesome.  So now do you think the Rubik’s Cube is actually related 

to math or problem solving, or critical thinking, or anything like that? 

Student #2: Critical thinking yes, but I don’t see math much…well, critical thinking 

involves math, but, I guess, just about… not really math related… in math 

…like. 

Omar: I mean, its not going to help you multiply or anything like that right? 

Student #2: Yea. 

Omar: Ok, good.  So how much time did you spend outside of our lessons doing 

the cube? 

Student #2: I finally went bought one. 

Omar: Nice. 
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Student #2: So, just… when I got bored, about two or three hours. 

Omar: Ok, nice.  So now that you are able to do the Rubik’s Cube right, do you 

feel more confident in your problem solving or critical thinking abilities?  

Student #2: Yea, they’re just more… keen… a lot better. 

Omar: So, why do you think you feel that way? 

Student #2: Just because it helped me look outside… use different techniques…think 

for yourself.  

Omar: So, is there anything else you would like to add?  Do you have any 

thoughts…? 

Student #2: No. 

Omar: You’re good?  All right, thanks. 

 

Interview #3 

 

Omar: All right, I am here with my fourth student.  Could you please state your 

name? 

Student #3: -hidden- 

Omar: All right -hidden-, did you have fun learning to do the Rubik’s Cube? 

Student #3: Yea, it was pretty interesting. 

Omar: It was pretty interesting, all right.  After the completion of the lessons, 

were you able to do the Rubik’s Cube? 

Student #3: Yea, I was. 

Omar: So, how well?  I mean, did you still need the sheet, or …. 
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Student #3: I still need the sheet.  I am not very good at memorizing stuff, so... 

Omar: But you were able to still do it right? 

Student #3: Yea. 

Omar: Ok, awesome.  When I first came in, were you excited about learning to 

do the Rubik’s Cube? 

Student #3: Not… not very much because I’ve seen the Rubik’s Cube, and I couldn’t 

even get a cross.   

Omar: So you weren’t very excited at the beginning.  So, was there a time when 

your interest was sparked?  I mean, did you become excited at some point?   

Student #3: Yea, once I got the first color... the white side.   

Omar: Oh really, awesome.  Ok, was there ever a time you became disinterested 

or bored?   

Student #3: Yes there was.  When I couldn’t…. because everyone was like… going off 

solving the Rubik’s Cube, but I still couldn’t do it.  But a couple weeks 

ago I solved it finally. 

Omar: Ok, awesome.  It’s understandable.  All right, so now that everything is all 

said and done, do you think the Rubik’s Cube is actually related to math or 

problem solving, or critical thinking skills? 

Student #3: Let me think about this.  I guess in problem solving it could be related to 

that because you have to figure out… what to turn, and what move to do. 

Omar: Do you feel that learning to do the Rubik’s Cube was relevant to any of 

your studies? 
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Student #3: Not really. 

Omar: Not really, ok.  So how much time did you spend outside of our lessons 

doing the Rubik’s Cube. 

Student #3: Whenever I was watching TV, I tried to.  Because I like to be doing stuff 

while watching TV. 

Omar: Nice.  So now that you know how to do the Rubik’s Cube right, do you 

feel more confident in your problem solving or critical thinking skills? 

Student #3: A little bit. 

Omar: A little bit, why?  Why do you think you feel that way? 

Student #3: Well, the Rubik’s Cube helped me think ahead, what moves and stuff like 

that.  And with my problem solving, it helps me think ahead a little.   

Omar: Awesome.  Like to see what’s coming up? 

Student #3: Yes. 

Omar: All right, awesome.  Do you have any thoughts, or anything else you 

would like to add? 

Student #3: No. 

Omar: No, all right that’s it.  Thanks. 

 

Interview #4 

 

Omar: Ok, could you please tell me your name? 

Student #4: -hidden- 

Omar: So -hidden-, did you have fun learning to do the Rubik’s Cube? 



87 

Student #4: Yes. 

Omar: Awesome.  So, after the completion of the lessons, were you able to solve 

the Rubik’s Cube? 

Student #4: Not completely. 

Omar: Not completely, all right.  How far were you able to get, or do you feel 

you would be able to do? 

Student #4: The second layer. 

Omar: Getting to the second layer? 

Student #4: Yea. 

Omar: Ok, that’s good.  When I first came into class, were you excited about 

learning to do the Rubik’s Cube? 

Student #4: Yea. 

Omar: You were, ok.  Why?  Why were you excited? 

Student #4: Sounded fun to try something new.   

Omar: Was there ever a time when you became unexcited, or disinterested, or 

bored? 

Student #4: Yes. 

Omar:  Ok, when and why? 

Student #4: Well, I got stuck on solving the first layer.   

Omar: Ok. 

Student #4: And I guess that’s it. 

Omar: That’s it; ok.  Do you think the Rubik’s Cube is actually related to math, 

or problem solving, or critical thinking skills? 
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Student #4: I guess so. 

Omar: You guess so, then how, why? 

Student #4:   (Could not understand the response.) 

Omar: Ok.  So, how much time outside of our lessons did you spend doing the 

Rubik’s Cube?  Did you spend any time outside of the lessons? 

Student #4: No. 

Omar: Ok.  So now that you are able to do part of the Rubik’s Cube, do you feel 

more confident in your problem solving or critical thinking skills? 

Student #4: Yes. 

Omar: You do.  Why so?  How so? 

Student #4: Because when I was stuck on that one part, I just kept trying and I 

eventually got it, and that just helped. 

 Omar: Ok, awesome.  Do you have any other thoughts or anything you would 

like to add? 

Student #4: No. 

Omar: Ok, thanks.   

 

Interview #5 

 

Omar: Ok, could you please state your name for me? 

Student #5: I am -hidden-. 

Omar: So -hidden-, did you have fun learning to do the Rubik’s Cube? 

Student #5: Yes.  It was really, really fun. 
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Omar: Awesome.  All right, so after all of these lessons, do you feel you are 

actually able to do the Rubik’s Cube? 

Student #5: I’m still in the learning process, but I think that if I practice more, I am 

pretty sure I can get it done.   

Omar: Ok, how far were you able to get? 

Student #5: I was able to get to the very…I only had one more move to solve the 

Rubik’s Cube.  And I still have to learn that move. 

Omar: All right, so when I first came in were you excited about learning to do the 

Rubik’s Cube. 

Student #5: Yes, because I always played with it when I was little.  I was like… “Ok I 

get to solve it.” 

Omar: Was there ever a time you became bored or disinterested? 

Student #5: No.  I was always very attentive, and I wanted to learn how to solve it.  

And there was never a dull moment, so it was always fun. 

Omar: Awesome.  So do you actually think the Rubik’s Cube is related to math, 

or problem solving, or critical thinking?       

Student #5: I think it is related to problem solving and critical thinking, but to math… 

I’m not sure. 

Omar: So it’s great and all, but it’s not going to help you with a math “work” 

problem? 

Student #5: Yea. 

Omar: Ok, in what ways do you think it helps or is related to problem solving or 

critical thinking? 
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Student #5: Well, because you have to think on if you do something wrong, then it’s 

going to mess up, so you have to think long term.  And it will like help 

you solve difficult problems, which you may come across within your life.   

Omar: Ok, do you think learning the Rubik’s cube is relevant to any of your 

studies? 

Student #5: Yes because we do a lot of critical thinking here in Math and in English 

sometimes too, and especially in Science.  So it think this will help train 

my brain to like help me. 

Omar: Awesome.  How much time did you spend outside of our lessons playing 

with the Rubik’s Cube. 

Student #5: Not really much because I don’t have a Rubik’s Cube at home. 

Omar: Ok.  Do you feel more confident in your problem solving and critical 

thinking skills? 

Student #5: Yes.  I feel very, very confident now. 

Omar: Why?  What do think has done this? 

Student #5: Well, because once I am concentrating on the Rubik’s Cube, I’ve learned 

to concentrate on a problem that I have trouble with and I’ve learned to 

solve it piece by piece like the Rubik’s Cube, section by section. 

Omar: Awesome.  Do you have any other feelings or thoughts you would like to 

share? 

Student #5: It was loads of fun, and I think you should do it with more students. 

Omar: Awesome.  I definitely will.  Thanks. 
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Interview 6 

 

Omar: Ok, could you please state your name for me? 

Student #6: -hidden- 

Omar: All right -hidden-, did you have fun learning to do the Rubik’s Cube? 

Student #6: Yea, I like challenging stuff, so it was fun. 

Omar: All right awesome.  At the completion of the lessons, were you able to 

solve the Rubik’s Cube? 

 Student #6: Well, not really.  It took me a long time after everyone else learned how to 

do it, and then I know how to do it after getting tips from my friends.   

Omar: Awesome.  So now when you do it, do you still need your sheets and stuff 

like that to look at the moves, or… 

Student #6: It’s a little bit of both.  I memorized some.  The last layer I need the 

sheets.   

Omar: Ok.  So you have the first two layers you have memorized, and the last 

layer you need the sheets.  All right, awesome.  When I first came in, were 

you excited about learning to do the Rubik’s Cube? 

Student #6: Yea, I was excited.  And then again I was like, “Oh my gosh… if I don’t 

complete this it might make me look bad.” 

Omar: Ok.  Was there ever a time you became disinterested or bored? 

Student #6: Yea there was.  When I like…whenever people were on the second layer, I 

still was on the white side and I didn’t know what the T’s or the B’s or the 

arrows meant. 
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Omar: Oh, ok. 

Student #6: Then I got bored. 

Omar: So do you actually think the Rubik’s Cube is related to math or problem 

solving or critical thinking skills? 

Student #6: It’s related to problem solving.  Yea, because you have to know what 

moves to get this color there, or to switch these colors. 

Omar: Ok, awesome.  Do you feel the Rubik’s Cube was relevant to any of your 

studies here? 

Student #6: Not really, but it was fun to know how to like solve problems with 

problem solving. 

Omar: So, how much time did you spend outside of class working on the Rubik’s 

Cube? 

Student #6: Probably 45 minutes a day. 

Omar: Really. 

Student #6: Yea.  45 minutes on school days, and about an hour and a half on 

weekends because I have my own. 

Omar: Awesome, so you have your own cube at home; nice.  So now knowing 

how to do most of the Rubik’s Cube and getting to the point where you 

can finish it, do you feel more confident in your problem solving and 

critical thinking skills? 

Student #6: Yea.  I can solve more because I know more methods, like the goose 

problem.  Yea, I know how to do that.  So it helps a lot.   

Omar: Ok, do you have any other thoughts or feelings you would like to share?   
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Student #6: No, not really. 

Omar: Ok, thanks. 

 

Interview #7 

 

Omar: Ok, can you please state your name for me? 

Student #7: -hidden- 

Omar: Ok -hidden-, did you have fun learning to do the Rubik’s Cube? 

Student #7: Yes.  It was really fun. 

Omar: Ok, awesome.  So after the completion of all the lessons, were you able to 

solve the Rubik’s Cube? 

Student #7: Yes I was.  At the beginning it was kind of hard because I had never done 

the Rubik’s Cube, but whenever you explained it step by step, I learned 

more and I actually solved it.   

Omar: Awesome.  So now are you able to do it without your notes, or do you still 

need your notes for the moves? 

Student #7: Sometimes I do need the notes for the special moves, like the corners, but 

to get everything else I don’t need the notes.  

Omar: Awesome.  When I first came in were you excited about learning to do the 

Rubik’s Cube? 

Student #7: Yes, because we didn’t have to do worksheets.  But whenever you 

explained things it was fun, and I just wanted it to keep going, but you had 

to leave. 
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Omar: Was there ever a time you became disinterested or bored?   

Student #7: No.  Everything was fun.  I just wanted to learn more about it. 

Omar: So now do you actually think the Rubik’s Cube is related to problem 

solving, or math, or critical thinking skills? 

Student #7: Yes, because you have to think a lot to find where the pieces go and you 

have to kind of think and you can’t just switch pieces around.  You have to 

actually think about where each piece goes. 

Omar: Awesome.  So do you feel learning the Rubik’s Cube was actually 

relevant to any of your studies here at school? 

Student #7: Yea, sort of.  We have a lot of math problems that are sentence problems 

and you have to find out how… ok, let me explain this.  She has us solving 

problems, and you have to really think.  And with a puzzle, like the 

Rubik’s Cube, yea I think.  So now, thinking is pretty easy. 

Omar: Awesome.  So, how much time did you spend outside of class on the 

Rubik’s Cube, if any? 

Student #7: Last period we would always sneak a Rubik’s Cube and play with it while 

listening.  So I played with it almost every day.   

Omar: So now that you are able to do the Rubik’s Cube, do you feel more 

confident about your problem solving and critical thinking skills? 

Student #7: Yes because I thought that I would never ever be able to do it.  But I did, 

so that helped. 

Omar: Awesome.  Do you have any other feelings or comments you would like to 

make? 
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Student #7: Everybody should learn how to do the Rubik’s Cube.  It’s really fun. 

Omar: Awesome, thanks. 
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