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ABSTRACT 

Self-efficacy is the belief an individual has about his or her capabilities to successfully 

complete an activity.  Self-efficacy stems from four sources: verbal persuasion, 

physiological states, past experiences, and vicarious experiences.  Increases in self-

efficacy in education are connected with an increase in academic achievement.  The 

current study sought to answer the question of which of three treatment options would 

have the most positive effect on mathematical achievement and self-efficacy for correctly 

answering problems on a multiplication math test. Participants were third- and fifth-grade 

students identified by their teachers as struggling in math.  Students either received 

training on skills designed to increase self-efficacy, participated in cross-age peer 

tutoring, or received a combination of both treatments.  Achievement and self-efficacy 

were measured before and after treatment and four weeks following the end of treatment 

to measure the lasting effects. 
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CHAPTER 1 – INTRODUCTION AND BACKGROUND 

Introduction 

 In 2001 the United States Congress passed the Elementary and Secondary 

Education Act which is more commonly known as the No Child Left Behind Act.  The 

purpose of the law was to make it harder for individual students to fall through academic 

cracks.  One of the stated purposes of the law is “closing the achievement gap between 

high- and low-performing children, especially the achievement gaps between minority 

and nonminority students, and between disadvantaged children and their more 

advantaged peers” (U.S. Department of Education, 2001). 

 The majority of the focus is on achievement in mathematics and reading.  As each 

school must improve on its performance the year before, the focus is finding those 

students who are struggling and helping them to catch on.  A few students each year who 

improve from just below the standards to meeting the standards can mean the difference 

between a passing and failing status for the school. 

 Schools and districts show they are meeting the requirements for adequate yearly 

progress through the use of standardized assessments.  No Child Left Behind states that 

students can begin to be tested on standardized assessments at grade 3 (U.S. Department 

of Education, 2002).  The passing, retention, and graduation of students are often based 

on their test results.  Federal funding for schools is based on the percentage of students 

who pass, determining if the school meets adequate yearly progress.  Schools who do not 
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meet the minimum percentage, which increases each year, are deemed failing schools and 

face a variety of consequences. 

 This federal focus on standardized assessments was renewed by President 

Obama’s 2009 program, “Race to the Top” (U.S. Department of Education, 2009a).  This 

program encourages states to adopt international standards for benchmarks and 

assessments to help ensure they are prepared for college and the workforce and to make 

the United States the leader in college graduations.  Specific funds were set aside to assist 

in the development of assessments with the intent of ensuring that all students receive a 

quality education (U.S. Department of Education, 2009b). 

 To meet these national demands, the state of Arizona developed the Arizona 

Instrument to Measure Standards, commonly referred to as the AIMS test.  The AIMS 

assessment was designed by the Arizona Department of Education to measure student 

progress towards state standards (McCaslin, Burross, & Good, 2005).  The items are 

based on the Arizona Academic Content Standards for each specific grade level (Arizona 

Department of Education, 2012).  While the No Child Left Behind Act only requires that 

students be tested at a minimum once during the third- to fifth-grade span and once 

between grades six and nine (U.S. Department of Education, 2002), Arizona has elected 

to test students annually from third through eighth grade (Arizona Department of 

Education, 2012). 

 The Arizona Department of Education (2005) lists four possible scores for 

students on the AIMS assessment.  Students who demonstrate superior academic 
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performance on the AIMS test receive a score of "Exceeds the Standards" and those 

whose performance is deemed adequate and solid are scored "Meets the Standards."  

Both of these scores are considered passing scores for the test.  Students demonstrating a 

partial understanding and application and those who have limited understanding or 

significant gaps in their understanding receive scores of "Approaches the Standard" or 

"Falls Far Below" respectively.  These students have not met the standards of the 

assessment and are considered failing students. 

 This study sought to determine the exact effect working in a small group and 

experiencing success with mathematics could have on self-efficacy and achievement for 

students in upper-elementary school quantitatively.  Specifically, fifth-grade students 

who had been identified by their teachers as struggling with mathematics were given the 

opportunity to experience success and to be seen as experts as they tutored third-grade 

students.  Third-grade students were given extra and individualized attention as they 

developed their multiplication skills. 

 Changes in self-efficacy and achievement must begin by first developing 

capabilities and then allowing students the opportunity to verify their own personal 

efficacy.  As the students are able to see their own mastery develop, their efficacy is 

strengthened (Bandura, 1977).  Increasing the motivation students have for a subject is 

related to increasing their achievement in that subject (Aunola, Leskinen, & Nurmi, 2006; 

Cleary & Chen, 2009; Tella, 2007). 
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Background 

 The focus of this dissertation is how to develop the self-efficacy of students so 

their feelings of “I can” are able to enhance their actual doing of the activity.  This study 

focuses specifically on developing self-efficacy and achievement in multiplication skills.  

For upper-elementary students, multiplication skills are the foundation for all 

mathematical concepts that they will encounter in their continued academic career.  A 

large focus on educational reform is on helping US students improve their mathematical 

skills (U.S. Department of Education, 2001).  This improvement is measured through 

student performance on standardized tests.  Upper-elementary students who have high 

levels of self-efficacy for mathematics also do well on mathematic standardized tests 

(Fast et al., 2010). 

Multiplication Skills 

 Curriculum standards developed by the National Council of Teachers of 

Mathematics (NCTM) state that typically students are formally introduced to 

multiplicative concepts in the third grade (NCTM, 2000).  These recommendations were 

repeated by the National Governors Association Center for Best Practices and Council of 

Chief State School Officers in 2010 with the creation of the Common Core State 

Standards for Mathematics (CCSSM).  By the time students are in fifth grade their 

multiplication skills are expected to be developed to the point they can use them to solve 

a variety of problem types, including percentages, ratios, fractions, and algebraic 

equations (CCSSM, 2010; NCTM, 2000).  The students build on this foundation of 
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multiplication as they leave elementary school and move on to middle school and the rest 

of their academic careers. 

Multiplication on Standardized Tests 

 When measuring multiplication self-efficacy in the present study, the focus was 

on the students’ ability to compute the answer correctly rather than on their ability to 

understand and explain the process of arriving at the answer.  The types of questions the 

students were asked to complete for this study were similar to those with which they are 

presented on standardized tests, specifically the AIMS test in Arizona.  Multiplication 

problems for this study were designed after those available on practice tests for the AIMS 

test (Assessment Section, 2005, 2006, 2011a, & 2011b).  In this way the measures for this 

study were more in line with achievement and self-efficacy for multiplication on 

standardized tests rather than classroom activities. 

 There is a great amount of room for research on self-efficacy for answering 

problems correctly on standardized tests.  Research involving self-efficacy and 

standardized tests has focused on how classroom self-efficacy affects standardized test 

scores rather than on how students actually feel about their ability to perform well on the 

tests (Fast et al., 2010; Kenney-Benson, Pomerantz, Ryan, & Patrick, 2006; Walker, 

2008).  While understanding the connection between classroom self-efficacy and test 

performance is important, the context-specific nature of self-efficacy indicates that there 

is a need to study self-efficacy directly as it relates to standardized tests and the skills 

involved in such tests. 
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Self-Efficacy 

 The belief students have in their abilities to successfully complete an activity is 

their self-efficacy (Bandura, 1977).  It is the feeling of “I can” they experience related to 

the activity.  Increasing student self-efficacy results in an increase in motivation 

(Bandura, 1993).  Students are more likely to attempt activities that they feel they will 

succeed at.  They place more value on the activity and have more persistence for the 

activity.  Students experience more positive feelings and attitudes towards activities for 

which they have high levels of self-efficacy.  All of this results in higher academic 

achievement. 

 Self-efficacy is built on four foundations.  Individuals primarily base their self-

efficacy on their past experiences with the activity.  If they have succeeded in the past 

and do not attribute that success to mere luck or other factors outside of their control they 

will believe that they can continue to succeed in the future.  Seeing others succeed at the 

activity, especially when the other individual is similar, influences self-efficacy beliefs 

through the vicarious experience.  Individuals who have a calm physiological state while 

participating in the activity are more likely to have higher levels of self-efficacy than 

those who experience high levels of anxiety.  Self-efficacy can also be induced through 

verbal persuasion, especially when it comes from a trusted and reliable source (Bandura, 

1977). 

 Recognizing the relationship between levels of self-efficacy and academic 

achievement, researchers have developed several programs to train students specifically 
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to increase their self-efficacy.  A study by Garcia and de Caso (2006) trained students in 

each of the four sources of self-efficacy and noted the effects this had on their writing 

strategies and the quality of the writing products they produced.  The students, all either 

low-achieving or identified as learning disabled, met for ten sessions, two each week for 

five weeks.  A control group of similar students received the same training for writing 

skills and strategies but not the addition self-efficacy training. 

 The training sessions started by focusing on the necessary steps and skills of 

writing that the students would need throughout the program.  The following week, 

training on each area of self-efficacy began.  The first two sessions focused on both the 

psychological and affective states of the students, as well as creating a positive work 

environment focused on the effective use of time.  The fifth and sixth sessions trained 

students in the area of verbal persuasion by helping the students identify the impact of 

their own personal effort on their success and how they could track their own success.  

Sessions on prior experience helped the students to break larger tasks down into more 

manageable tasks with which they were familiar.  The final two sessions examined the 

role expert models can play in helping students accomplish their own tasks and the 

influence peers can play on helping them improve (Garcia & de Caso, 2006). 

 As a result of the training, the students increased their on-task time for writing, 

and the quality and coherence of their writing increased.  The increase in self-efficacy 

resulted in the students placing greater value on the writing task and having more 
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excitement for the activity.  The control group actually experienced a decrease in writing 

quality and on-task behavior (Garcia & de Caso, 2006). 

 A similar training program was developed by Falco, Summers, and Bauman 

(2010) for sixth-grade students in mathematics.  The “Skill-Builders” program also 

focused on the four sources of self-efficacy.  Two sessions each were devoted to 

improving skills in time-management, goal setting, study skills, and help-seeking skills.  

Students were guided in setting priorities for their assignments and requirements and 

setting realistic and achievable goals for their mathematical progress.  Sessions examined 

the most common types of errors students make in mathematics and recognized ways to 

avoid those mistakes and get the extra help they needed by asking effective questions. 

 The students developed more positive attitudes towards mathematics and their 

self-efficacy levels increased.  Increases were particularly noted among the girls, who 

showed higher growth rates in value and enjoyment than the boys (Falco et al., 2010).  As 

part of this current study I will examine if the same effects will result in applying the 

program to third- and fifth-grade students. 

Peer-Tutoring 

 Collins, Brown, and Newman (1989) showed that when students have 

opportunities to observe models and receive coaching and scaffolding, they develop their 

own skills as well as reflect on and explore their own learning.  As students reflect on 

their own learning, they develop greater self-correcting and self-monitoring skills.  When 
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students model their expertise for others, they externalize their own learning allowing for 

even deeper reflection.  They are able to observe the learning of others and examine that 

process in themselves, using their past selves as a model. 

 When students tutor other students, the tutoring is most successful when they are 

trained on how to appropriately model and guide the students they are tutoring.  Initial 

training combined with continued monitoring, and feedback tend to improve the 

performance of the tutors as tutors and thus their effectiveness as tutors (Dufrene, Noell, 

Gilbertson, & Duhon, 2005).  Dufrene et al. (2005) also noted that peer tutors were more 

reliable in monitoring the progress of the student they were monitoring than was the 

teacher.  As a result of the tutoring experience, the tutors benefited from increased time 

spent on the academic activities and greater reflection of their academic abilities. 

 However, a study by Gabriele (2007) indicated that the quality of help a student 

receives from a peer tutor is not as critical as the activities the tutoring pairs work on.  

Activities that encouraged active construction of knowledge produced significant results.  

More learning was achieved when the explanations the tutors gave was of higher quality 

during the activity.  Students were able to monitor their own comprehension more closely 

and accurately through the constructive activities. 

 Successful peer tutoring programs involve three key components:  1) the tutors 

must be trained prior to tutoring on what is appropriate to do as a tutor; 2) tutors must 

receive feedback and monitoring throughout the experience about their performance as a 

tutor; and 3) the tutoring pairs must be provided with high-quality activities to work on 
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together.  These three aspects result in successful peer-tutoring experiences for both the 

tutor and the tutee. 

Summary of Current Study 

 For the current study, third- and fifth-grade students participated in one of three 

programs designed to improve their achievement and self-efficacy for correctly 

completing multiplication problems.  The participating students were recommended by 

their teachers based on past performance on standardized mathematics tests. 

 The first program involved the extension of the “Skill-Builders” program 

designed for sixth-grade students to third- and fifth-grade students (Falco, 2008).  The 

“Skill-Builder” program is an eight-week program designed for school counselors to 

implement and teach students specific skills to enhance their self-efficacy.  Each lesson is 

designed to last 30 minutes.  Four concepts are incorporated in the program, each concept 

being taught for two consecutive weeks.  The four concepts are: time-management skills, 

setting appropriate goals, studying and test taking skills, and effective means to get 

needed help. 

 The second program paired a third-grade student with a same-gendered fifth-

grade student for cross-age peer tutoring on multiplication concepts.  During the first 

week the students were trained on how to help their partner appropriately by discussing 

how a teacher helps them and the types of questions they could ask to help their partner 

answer the problems on their own.  The students then worked on worksheets that were 
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developed in a similar fashion to the achievement and self-efficacy measures.  Pairs of 

students were given a single copy of an A worksheet to work on together.  The fifth-

grade students were guided in how to help their third-grade partner in appropriate ways.  

After completing the worksheet together they were each given their own copy of a B 

worksheet to complete individually and then compare their results with each other, the 

tutor helping to tutee with any questions he or she had missed in a similar fashion to the 

help provided during the combined worksheet.  During the course of a session the pairs 

worked on two sets of worksheets. 

 The third program involved a combination of both the “Skill-Builders” program 

and cross-age peer tutoring.  The students participating in this program spent the first 30 

minutes of each session working on that week’s Skill-Builder lesson.  The final 15 

minutes of each session were spent as cross-age peer-tutoring pairs working on a paired 

and individual worksheet. 

 The achievement and self-efficacy levels of all students participating were 

measured prior to treatment, immediately following treatment, and again one month later 

as a follow-up to measure the lasting effect of each treatment option.  The results were 

then analyzed using repeated measures ANOVA to determine the significant impact of 

each program. 
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Research Questions and Hypotheses 

 This research attempted to answer two research questions. The first question 

pertained to the achievement levels of the third- and fifth-grade students participating, the 

second to their self-efficacy levels. 

Achievement Research Question and Hypothesis 

 The first research question was, “which program will be most effective for 

improving the multiplication achievement levels of third- and fifth-grade students?” 

 It was hypothesized that the peer-tutoring program would have a positive effect 

on both the third- and fifth-grade students’ achievement levels as it offers the most 

opportunity to practice and improve in multiplication directly. The original Skill-Builder 

study noted that both boys and girls who participated in the study had improvements in 

their achievement scores from the post-test to the follow-up (Falco, 2008).  Similar 

improvements were expected for those students participating in the Skill-Builder program 

for this study.  The combined treatment group, which provides the students with both 

peer-tutoring experiences and direct practice of multiplication skills as well as self-

efficacy skill training, was expected to have the greatest positive effect on achievement 

levels.  There were no expected differences between boys and girls for improvement in 

achievement for this study. 
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Self-Efficacy Research Question and Hypothesis 

 The second research question was, “which program will be most effective in 

improving the multiplication self-efficacy levels of third- and fifth-grade students?” 

 For the second research question regarding improvements in self-efficacy, I 

expected to find that the Skill-Builder course and the combined treatment program would 

both have a positive effect on the self-efficacy of the girls participating in the program. 

The original Skill-Builder course produced positive effects in self-efficacy for the girls 

who participated but negligible effects for the boys (Falco, 2008). This effect was 

expected to be greatest for the fifth-grade students because of their proximity in age to 

the sixth-grade students in the initial study.  The Skill-Builder program focused 

specifically on building self-efficacy levels regardless of the type of mathematics 

involved. 

 The peer-tutoring program was expected to have similar positive effects on third- 

and fifth-grade students.  The program would address different sources of self-efficacy 

for each grade, through additional experience for the former and the opportunity to reflect 

on their own knowledge for the latter.  Both of these sources have the potential for 

increasing self-efficacy levels. 

 Because of the different methods of increasing self-efficacy in the Skill-Builder 

program and the peer-tutoring program, it was expected that overall the combined 

treatment group would experience the greatest increase in self-efficacy levels.  
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CHAPTER 2 - LITERATURE REVIEW 

Overview 

 When an individual approaches an academic activity, there are several factors that 

will determine if he or she is successfully able to complete the activity.  Given the 

appropriate physical and cognitive ability, one’s initial choice of activity, success at the 

activity, and even one’s persistence at the activity will in large part be determined by 

one’s own competency beliefs (Bandura, 1977; Collins, 1985).  These beliefs are defined 

as one’s self-efficacy.  In a school environment, self-efficacy is defined as the belief 

students have about their capabilities to apply effectively what they know and the skills 

they have to new activities (Schunk, 1989b).  Self-efficacy is a measure of the individual 

“conviction that one can successfully execute the behavior required to produce the 

outcomes” the individual desires (Bandura, 1977, p. 193).  Self-efficacy beliefs reflect the 

hopeful thinking individuals have to be able to complete the activity successfully before 

they have actually completed the activity. 

 While self-efficacy is related to self-concept, the two represent different ideas 

(Bong & Skaalvik, 2003).  Both influence the choices individuals make and the success 

individuals have; each is influenced by past experiences.  However, self-efficacy is 

domain specific while self-concept is the beliefs individuals have about their life as a 

whole.  Self-efficacy beliefs that an individual has in one area do not transfer to other 

areas or activities.  Self-concept is related to what skills and abilities an individual has 
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while self-efficacy comes from what an individual believes is possible with those skills 

and abilities. 

 Efficacy beliefs have been shown to be more important than actual abilities in 

predicting students’ interest in all subjects, especially mathematics, and their attitude 

toward the subject (Bandura, 1997).  Students of both high and low abilities demonstrated 

varying levels of persistence that positively correlated with the level of self-efficacy they 

had for the activity. 

 Efficacy is the belief students have about their ability, and is not necessarily 

related to their actual ability.  In other words, students’ efficacy beliefs are not always 

accurate predictors of their actual performance, particularly at a young age.  Bandura 

(1982) showed it is possible for students to have incorrect self-efficacy perceptions about 

their ability to be successful on an activity.  These beliefs could develop when the 

activities they were given were well above or well below their ability levels.  Either 

students believed their abilities were much higher than their actual abilities or students 

believed their abilities were much lower than their actual abilities.  These incorrect 

perceptions still influenced their choices of activities (i.e., easy, moderate, or difficult; 

Bandura, 1982).   

Sources of Self-Efficacy 

 There are four main sources of self-efficacy beliefs: past performances, vicarious 

experiences, verbal persuasions, and physiological states (Bandura, 1977).  Each of these 
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sources interacts with the others as well as the attributions the individuals make for their 

success or failure, to luck or to ability, to determine their perceived self-efficacy beliefs 

for an activity.  Of the four, past performances and vicarious experiences have a stronger 

influence on developing high perceived self-efficacy beliefs than verbal persuasions and 

physiological states. 

Past Performances 

 When individuals succeed at an activity it enhances their self-efficacy for future 

attempts; if they attribute their success to their own skill rather than external aids or 

simply to luck, then self-efficacy for that activity will increase (Bandura, 1977).  This 

dependence on attribution of success means that past success does not automatically 

increase perceived self-efficacy beliefs.  It is typically more adaptive if students attribute 

success to skill as something that is internal and controllable, than to luck as something 

that is external and uncontrollable.  They perceive they have the agency to make 

necessary changes in cases of failure. 

 When an experience contradicts what their past experiences have led them to 

believe about their self-efficacy, beliefs might change very little depending on how they 

attribute their performance.  There is even a difference if individuals attribute their 

performance to their perceived natural ability or to the amount of effort they expended on 

the activity.  Past performances are the most salient influence on perceived self-efficacy 

beliefs. 
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Vicarious Experiences 

 It is not always necessary for an individual to perform the activity personally in 

order for self-efficacy beliefs to be affected (Bandura, 1977).  Individuals can also 

experience an activity vicariously, either by watching a live model perform the activity or 

by observing symbolic modeling through stories or videos.  Beliefs about vicarious 

reinforcement can have a stronger influence on self-efficacy beliefs than an actual 

reinforcement they might receive.  Vicarious experiences often come in the form of 

modeling either through an individual watching a video of herself or himself doing the 

activity, watching a similar peer do the activity, or watching an experienced other, such 

as a teacher, do the activity. 

Verbal Persuasion 

 Self-efficacy beliefs can be increased through suggestion, exhortation, and 

encouragement of individuals to address their difficulties through self-instruction 

(Bandura, 1977).  Thus, students can verbally persuade themselves that they are able 

successfully to complete the activity.  However, individuals do not automatically believe 

others when they are told that they will either do well or not.  This is especially true if 

what they are being told is in contrast with their own experience with the activity 

(Bandura, 1977).  If students are told by a teacher that they will do well at a math activity 

but their past experience has not proven as much, the verbal persuasion will not 

necessarily increase their self-efficacy. 
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Physiological States 

 The level of anxiety or relaxation an individual feels towards the activity also 

affects the individual’s level of self-efficacy beliefs (Bandura, 1977).  The more anxious 

the person feels the lower the level of self-efficacy, while the more relaxed the person 

feels the greater the level of self-efficacy.  When people fear a situation they are also 

likely to doubt their ability to master the situation effectively.  Fear regarding lower 

abilities can actually be greater than the level of fear invoked by the activity itself.  

Reducing students’ fear and anxiety through modeling or skill development results in 

increased levels of self-efficacy. 

Development of Self-Efficacy over Time 

 Self-efficacy initially develops during infancy.  By noting the causal relationships 

between actions and the resulting consequences, infants begin to develop self-efficacy 

beliefs that they can affect their surroundings (Bandura, 1986 & 1997).  As infants grow, 

they play and explore their environment (Bandura, 1986).  These opportunities give them 

a chance to enlarge their efficacy beliefs for basic skills.  It is these exploratory 

experiences that continue to influence the development of efficacy beliefs as children 

enter school and are faced with more academically directed activities.  As children get 

older, self-efficacy becomes more related to the relationships children have with 

individuals such as peers and teachers in the school context as opposed to relationships 

with family members. 
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 Once a child is in elementary school, self-efficacy beliefs for academic success 

have been shown to decrease over time (Wigfield et al., 1997).  Efficacy beliefs greatly 

influence the choices of activities.  When offered a choice, students are more likely to 

choose activities for which they believe they will succeed (Bandura, 1977).  Bandura 

(1977) stated that the choices individuals make are the foundations for their personal 

competencies, interests, and social networks.  Often students are not able to choose 

academic activities that match their perceived expectancy for success, which may 

negatively affect their self-efficacy (Bandura, 1977).  When students face a difficult 

activity, they may attribute their lack of success to a corresponding lack of effort 

(Schunk, 1981).  Their self-efficacy is not diminished.  However, if they attribute their 

failure to a lack of ability, their self-efficacy suffers. 

 Within the school context, researchers examine how levels of self-efficacy for 

academic achievement change.  By the end of third grade, teachers reported levels of 

avoidant behavior in students for math that were inversely associated with their 

mathematics achievement (Kikas, Peets, Palu, & Afanasjev, 2009).  Kikas et al. (2009) 

reported that this avoidant behavior was indicative of low self-efficacy, as self-efficacy 

affected the students’ choice and persistence in an activity.  The study showed that 

students who were choosing not to work or who were not persisting with the activity 

were often said to have low self-efficacy for the activity.  A second study by Skinner, 

Wellborn, and Connell (1990) looked at third- through sixth-grade students and found the 

level of self-efficacy students had towards an activity, combined with their metacognitive 

beliefs about strategies they would need, influenced the level of engagement and amount 
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of persistence they had for the activity.  This was strongly correlated with their academic 

achievement (Skinner, Wellborn, & Connell, 1990). 

 By the start of high school, students’ previous experiences and their prior 

mathematic achievement level were stronger predictors of current and future self-efficacy 

than any other source (Stevens, Olivárez, Lan, & Tallent-Runnels, 2004).  Skaalvik and 

Skaalvik (2004) demonstrated that by the time students left high school, a student’s self-

concept and self-efficacy were the strongest predictors of academic achievement from 

one grade level to the next, stronger predictors even than cognitive ability.  Different 

sources of self-efficacy acted differently on academic achievement over time.  Yet self-

efficacy as a whole remained a strong predictor of academic success.  Self-efficacy is 

relatively stable for high school students and much more flexible for elementary students 

(Wigfield et al., 1997).  For this reason self-efficacy is a stronger predictor of success for 

high school students.  Measuring self-efficacy in elementary students allows for those 

students who need extra intervention to be identified earlier while their self-efficacy is 

still developing. 

Gender Differences in Self-Efficacy 

 Initially there are not many differences between boys and girls in terms of their 

self-efficacy beliefs and academic achievement.  During the third grade, differences were 

barely measurable between the achievement and motivation of boys and girls (Kikas et 

al., 2009).  At this point in their development, students’ goal orientations, either mastery 

or performance, did not affect the level of their achievement.  As students continue 
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through school the differences in achievement and the effects of self-efficacy become 

more measurable. 

 A longitudinal study of fifth- and seventh-grade students showed that self-efficacy 

beliefs are the main predictor of their performance on achievement tests (Kenney-Benson 

et al., 2006).  The study showed there was little to no difference between the genders at 

that age in terms of their self-efficacy beliefs.  Unlike the study of third grade students, 

the differences that they noted in the academic performance between the genders were 

related to the types of goals that they set for themselves.  The girls set mastery goals and 

the boys set performance goals (Kenney-Benson et al., 2006). 

 Schunk and Lilly (1984) examined the self-efficacy beliefs of students in grades 

six and eight.  The girls in the Schunk and Lilly study initially judged their self-efficacy 

lower than the boys.  However, after treatment where both boys and girls received 

specific training on a novel math activity, the gender difference disappeared.  The 

training included feedback for the students both during the training and during their 

individual practice time (Schunk & Lilly, 1984).  Thus, while some studies show that at 

the middle school level differences between the self-efficacy beliefs of the genders are 

beginning to be apparent, the gap is not too large to be manageable and can be overcome 

with specific training. 

 Ultimately, self-efficacy beliefs and academic performance continue to be higher 

for boys than for girls over time, particularly in math (Meece, Glienke, & Burg, 2006).  

Developmentally, both genders experience an increase in self-efficacy for reading and 
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language arts over time.  In a study of high school gifted and talented students, Junge and 

Dretskey (1995) asked students to rate themselves on four mathematical subtests: 

everyday mathematics tasks, number sequences, college courses, and general 

mathematics problems.  The boys had stronger self-efficacy expectations on more than 

one fourth of the items on the mathematical self-efficacy scale for each subtest.  It should 

be noted that only the number sequences subtest was void of any gender context. The 

other three had questions where a specific gender was mentioned or implied in the word 

problems on the test.  For those subtests that did include gender context, the girls reported 

higher self-efficacy beliefs only for those problems that related to stereotypically female 

activities.  The researchers showed that for gifted and talented high school students, 

gender related stereotypes were starting to affect the self-efficacy students felt, and this 

was reflected in their academic achievement (Junge & Dretzke, 1995).  Due to this 

difference in math self-efficacy beliefs between the genders, it is important to recognize 

those students who are struggling with math self-efficacy as early as possible in order to 

have the greatest impact. 

 Gender stereotypes also affect the different genders in different ways.  Invoking 

the stereotype that “boys are better at physics” produced positive outcomes in self-

efficacy for boys and negative outcomes for girls in high schools in Thailand 

(Lerdpornkulrat, Koul, & Sujivorakul, 2012).  However the stereotype that “girls are 

better at biology” did not have the opposite effect by producing higher self-efficacy 

measures for girls than for boys.  Ross, Scott, and Bruce (2012) showed that the beliefs 
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about differences in the mathematical ability of each gender still persist in the self-

efficacy levels of Canadian students between grades seven and ten. 

Effects of Self-Efficacy 

 Self-efficacy affects many aspects of an individual’s life. People typically choose 

activities they know they will succeed at. When people feel they cannot succeed at an 

activity, they become more anxious and their affective state will be negatively altered. 

Self-efficacy also affects the cognitive conception of ability an individual has as well as 

the motivation the individual has for the activity. All of these variables influence the 

larger effect self-efficacy has on achievement in school. 

Self-Efficacy and Choice of Activity 

 Self-efficacy is typically measured as a domain specific construct.  Thus, the 

importance of choice is critical when studying self-efficacy (Bandura, 1997).  Students 

choose classes and activities in which they feel they can be successful.  If they do not feel 

they can be successful in math, they will not pursue math courses that are more difficult 

than their perceived ability in math while in high school.  Due to gender differences in 

self-efficacy, girls are less likely than boys to select more advanced courses in 

mathematics (Feather, 1988; Meece, Wigfield, & Eccles, 1990).  Because self-efficacy is 

domain specific, it is important to remember that high self-efficacy beliefs in one area, 

such as math, may not be associated with high self-efficacy beliefs in another area, such 

as language arts. 
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Self-Efficacy and Affect 

 Just as self-efficacy affects the selection of activities individuals make, it also 

affects their feelings for the activity.  When people have low levels of self-efficacy about 

their capabilities for an activity it will affect the stress and depression they feel during 

what they perceive to be a difficult situation (Bandura, 1993).  High levels of academic 

anxiety, especially math anxiety, have been linked to poor performances on achievement 

tests (Hembree, 1990).  This academic anxiety can be relieved “by building a strong 

sense of efficacy” for the academic activity, thus reducing the negative impact of low 

perceived self-efficacy (Bandura, 1993, p. 134).  Reducing anxiety for an activity 

positively impacts self-efficacy beliefs, just as increasing self-efficacy beliefs reduces 

anxiety. 

Self-Efficacy and Cognitive Beliefs 

 The affective emotions individuals feel for an activity are related to their 

cognitive conception of their ability.  Individuals experience more anxiety for activities in 

which they have low self-efficacy.  This in turn influences the perceived efficacy levels 

they have for the activity (Bandura, 1993).  Those activities that a person thinks they can 

do are the ones they are likely to attempt.  The ability to be successful in an activity is a 

combination not just of their physical skill for it, but also of their cognitive, social, and 

motivational skills for the activity.  When individuals think their actions will produce a 

change in their environment, they perceive an ability to control the environment; 

therefore, their self-efficacy for those actions is likely to increase. 
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Self-Efficacy and Motivation 

 Just as cognitive conception of ability affects an individual’s self-efficacy, the 

level of self-efficacy associated with an activity will determine the motivation for the 

activity.  Self-efficacy affects motivation through "the goals people set for themselves, 

how much effort they expend, how long they persevere in the face of difficulties, and 

their resilience to failures" (Bandura, 1993, p. 131).  When individuals doubt their ability 

for an activity, they will lower their efforts or even give up more quickly when they 

encounter obstacles or momentary failures.  The opposite occurs when they have a strong 

belief in their capabilities.  When individuals with high self-efficacy beliefs face an 

activity that is a challenge or encounter an obstacle, they will exert a higher amount of 

effort to try to successfully complete the activity (Bandura, 1993).  Thus, self-efficacy 

influences the level of persistence an individual has for the activity and how much energy 

is expended on the activity.  The stronger one’s perceived self-efficacy, the more effort 

one will put forth to be successful on the task (Bandura, 1977).  It also affects how many 

attempts individuals will make and how often they attempt to complete the activity 

correctly.  This is especially true for average and low achieving academic groups as it 

relates to school activities (Collins, 1985). 

Self-Efficacy and Academic Achievement 

 In terms of academic success, a student’s performance and achievement is the 

most salient measure of success.  Often, self-efficacy is a major contributor to the 

performance and achievement of an individual.  Self-efficacy is one of the five main 
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factors that contribute to academic resilience, defined as the ability to come back from 

difficult academic situations and overcome academic obstacles (Martin & Marsh, 2006; 

Schunk, 1984).  The other four factors are planning, control, low anxiety, and persistence 

(Martin & Marsh, 2006).  Students with high self-efficacy beliefs are those who expect 

success for themselves and are persistent when they face obstacles in their progress at 

school (Kikas et al., 2009).  Students with low self-efficacy beliefs who expect they will 

fail at the required activities exhibit a fear of failure and use self-handicapping behaviors 

rather than persist in the learning situation. 

 Self-efficacy beliefs have been positively correlated with academic performance 

and the level of persistence displayed by students across a variety of subjects independent 

of the type of treatment used and the assessment measure (Multon, Brown, & Lent, 

1991).  With regards to mathematics specifically, levels of perceived self-efficacy are 

accurate in predicting performance levels over varying task difficulty levels (Schunk, 

1981).  Self-efficacy in mathematics has even been shown to be a predictor of 

achievement independent of the actual ability of the student (Stevens, Olivárez, & 

Hamman, 2006).  If educators are interested in improving student academic achievement, 

they must address issues of academic self-efficacy. 

Sources of Self-Efficacy and Academic Achievement 

 The four sources of students’ self-efficacy beliefs all impact academic 

achievement in slightly different ways, yet all contribute to the increase or decrease in 

self-efficacy beliefs (Schunk, 1981, 1984).  For example, students can improve self-
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efficacy through the use of models, praise and feedback from teachers, previous mastery 

experiences, as well as their emotional feelings and especially levels of anxiety.  These 

have been shown to be stronger predictors of academic achievement than measures of 

general mental ability alone (Lyman, Prentice-Dunn, Wilson, & Bonfilio, 1984; Multon 

et al., 1991; Stevens et al., 2004). 

 The effect of modeling on self-efficacy beliefs and academic achievement results 

in even higher congruence between the levels of perceived self-efficacy and academic 

performance, particularly when modeling is combined with proper effort attribution.  

Nine to eleven year-old students who ascribed their past success to the amount of effort 

they put in to the activity (rather than to external, uncontrollable forces) increased in both 

self-efficacy and achievement (Schunk, 1981).  The same study showed that if the 

students attributed their past success to factors outside of themselves, the relationship 

between self-efficacy and achievement was not as strong.  Providing appropriate 

feedback on successful attempts with regards to attribution increased self-efficacy and 

persistence on future attempts in a separate study by Lyman et al. (1984) for students 

between the ages of nine and fourteen. 

 In another study by Schunk (1985), sixth-grade students previously defined as 

having learning disabilities were encouraged to set proximal goals for their academic 

achievement.  As a result, they showed higher levels in self-efficacy and academic 

achievement than those students who had not set such goals.  The proximal goals in this 

study encouraged them to measure their past performance, a source of self-efficacy, 
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against current performance and accurately attribute their success to their own efforts.  

The students in these studies were similar in ages to those in the present study and similar 

results may be expected. 

Modeling to Increase Self-Efficacy 

 There are many important aspects to modeling that need to be considered when 

looking at how it affects self-efficacy beliefs.  In a modeling situation, individuals are 

comparing themselves in a social comparison (Schunk & Hanson, 1985).  Students look 

at what someone similar can do, or see how others perform the activity, and make 

judgments about their own ability to do the activity based on how they compare to the 

model.  When the model is similar to the target person, seeing the model successfully 

perform the activity has the effect of raising the self-efficacy beliefs of observers as they 

judge that they too must possess similar capabilities.  The model is a source of one’s 

vicarious experience and provides the observer with information about the environment 

surrounding the activity, the nature of it, and the predictability of expected outcomes 

(Bandura, 1982).  This comparison is stronger the more similar the model is to the 

observer.  Thus, the peer with whom observers compare themselves will influence how 

they see their own abilities (Bandura, 1993). 

 It is because of this effect of modeling as a vicarious experience that tutoring can 

have such an effect on self-efficacy beliefs.  Watching a model or tutor complete an 

activity induces self-efficacy in the observer and promotes higher performance levels 

than would be expected without the modeling (Bandura, 1982).  When an explanation of 
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the activity was combined with modeling completion of the activity, modeling promoted 

better skill-development than simple explanation alone (Rosenthal & Zimmerman, 1978).  

Because of the mirror relationship between performing the activity and viewing the 

activity, peer tutoring can lead to academic gains by both the tutor and the tutee 

(Davenport, Arnold, & Lassmann, 2004; Feldman, Devin-Sheehan, & Allen, 1976; 

Miller, Topping, & Thurston, 2010; Peterson & Miller, 1990).  For the tutees, the act of 

tutoring is a vicarious experience paired with explanation.  For the tutors the act of 

teaching someone else what they know is an additional past experience they can build 

their self-efficacy on.  This is true even in areas outside of academics, such as 

performance of athletic activity, where modeling had the result of increasing self-efficacy 

expectations and lowering anxiety levels for gymnasts (McAuley, 1985). 

Peer Modeling 

 Researchers have examined the effectiveness of both peer models and self-models 

in elementary school situations (Bandura, 1982; Ellis & Rogoff, 1982; Fantuzzo, King, & 

Heller, 1992; Feldman et al., 1976; Schunk, 1989a; Schunk, 1989b; Schunk & Hanson, 

1985; Schunk & Hanson, 1989).  In a study by Bandura (1982), competent models were 

able to teach not just the skills required to complete the activity, but also strategies to deal 

with what might appear as a threatening or challenging situation.  These competent 

models contributed to increasing the collective self-efficacy beliefs of the group as a 

whole.  The effects were similar to those on an individual, namely increasing persistence, 

motivation, and in an academic setting, the academic achievement of the group. 
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 Seeing similar peers perform a required activity conveys the belief that the 

individual is also able to perform the activity (Rosenthal & Bandura, 1978).  This type of 

structured peer tutoring increases scholastic performance (Fantuzzo et al., 1992).  Schunk 

and Hanson (1985) showed that regardless of the type of peer modeling that was used, 

self-efficacy beliefs and academic performance were higher in the peer model group for 

students aged eight to ten than for those who only observed a teacher or did not observe 

any type of model.  Any type of modeling, including teacher modeling, resulted in higher 

self-efficacy beliefs than no modeling at all. 

 In another study, Schunk and Hanson (1989) compared students who watched a 

video model of a skill.  The video was either of a peer model, a teacher model, or self-

modeling of the individual performing the activity earlier.  The strongest improvements 

both for self-efficacy and skill development were for students who had watched either a 

similar peer or their own video.  The use of the previous self as a model allowed for 

reflection on their own personal previous experience and confirmed that they had 

previously completed a similar activity and had the skills to do so again.  The previous 

experience doubled as a vicarious experience in the self-modeling case. 

 In contrast with observing a teacher model an activity, observing a similar peer 

successfully complete the activity not only teaches other students the necessary cognitive 

skills but also raises their self-efficacy beliefs (Schunk, 1989a).  Students believe that if 

their peer is able to learn and perform the necessary activity they will also be able to do 

so.  The more similar the peers, the stronger influence they have as a model.  If the model 
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peers are also seen as someone who has struggled with the activity and mastered it they 

are more likely to have positive effects on the observer’s self-efficacy beliefs.  When 

teachers use these similar peers wisely, learners view the peers’ performance as 

attainable. 

 Another reason that peer models have different effects on increasing self-efficacy 

beliefs than an adult model is that peers and teachers use different techniques when they 

are instructing and modeling.  Teachers use more verbal instruction as part of their 

modeling and relate it more to material that has been learned previously (Ellis & Rogoff, 

1982).  Individuals who struggle with verbal processing benefit from this peer instruction 

because it allows them to process the modeling rather than the verbal instruction (Schunk, 

1989a).  Schunk (1981) did a study on students and their division skills and showed that 

modeling resulted in greater gains in accuracy than verbal instruction.  The difference in 

technique between an adult instructor and a peer model was an important consideration 

when examining ways to increase self-efficacy beliefs in youth. 

 The similarities between peer tutors and the tutees are especially important for 

children who have learning difficulties and often doubt their ability to learn and perform 

the required activities (Schunk, 1989a & 1989b).  Students were able to learn the 

necessary cognitive skills by observing a teacher demonstrate the activity (Schunk, 

1989a).  Differences between teachers and students do not encourage an increase in self-

efficacy beliefs in the same way.  Students view the teacher as having skills and 
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competence levels that they do not possess and will not likely attain. Thus using peer 

models is a way to teach content that increases self-efficacy in math. 

Training for Self-Efficacy 

 Understanding the origins of self-efficacy beliefs allows for those beliefs to be 

enhanced and modified.  Regardless of the method of enhancing self-efficacy, behavior 

corresponds closely to the change in the level of self-efficacy (Bandura, 1982).  Garcia 

and de Caso (2006) showed that for fifth- and sixth-grade students with learning 

disabilities, training on each of the four sources of self-efficacy with specific regards to 

writing skills increased not only their academic achievement in writing but also their self-

efficacy beliefs in for writing. 

 Margolis and McCabe (2006) found ways to increase self-efficacy through 

enactive mastery, vicarious experiences, and verbal persuasion.  In order to enhance 

enactive mastery, or the recognition of the degree students succeed, teachers were 

encouraged to modify tasks so they present a moderate level of challenge and require a 

moderate amount of effort but are not beyond the reach of the students.  Having friends 

and peers model an activity and explain what they were doing and thinking at each step 

along the way allowed struggling students to develop a visual guide for what they needed 

to do themselves and enhanced self-efficacy through vicarious experiences.  Margolis and 

McCabe reported that sources for increased self-efficacy using verbal persuasion needed 

to be credible and accurate.  Providing exaggerated and/or inaccurate feedback reduced 

credibility.  Verbal feedback is most effective when it highlighted the progress and the 
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capabilities of the student rather than focused on mistakes and deficiencies (Bandura, 

1993; Margolis & McCabe, 2006). 

 Seven instructional strategies teachers may use to increase student self-efficacy 

were studied by Siegle and McCoach (2007).  Teachers reviewed previous 

accomplishments students had made prior to beginning a new activity and explicitly 

informed the students about the current objectives of the new activity.  At the end of each 

lesson teachers enhanced self-efficacy by reviewing the objectives that were covered, 

reminding students of what they had just learned and accomplished.  Students were then 

asked to record what they had learned that day and something they had excelled at during 

the class.  This self-feedback that focused on the positive progress they made helped 

them to assess that progress more accurately.  Teachers also needed to draw attention to 

the growth the students were making and provide specific feedback on their successes.  

When students do fail, teachers needed to attribute that failure to lack of effort, something 

the students can control, rather than to a lack of ability.  A final strategy was to use 

student models for success and correct strategy use.  Each of these strategies enhanced at 

least one of the sources of self-efficacy for the students. 

 Falco, Summers, and Bauman (2010) examined the effectiveness of a self-

efficacy training program developed for sixth-grade students.  The program trained 

students in four skills related to self-efficacy: time-management, goal setting, 

mathematics study skills, and help-seeking skills.  This training had a positive effect on 

the students’ self-efficacy levels, particularly among the girls.  The girls experienced a 
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significantly higher rate of growth in levels of value and enjoyment than the boys.  While 

boys had significantly higher rates of growth in motivation, adjusting for the interaction 

between genders, the girls’ rate of growth was more significant.  All students showed an 

increased positive attitude towards math.  The goal of the present study was to replicate 

the method used by Falco et al. for a younger sample and supplement the intervention 

with cross-age peer-tutoring.  This would contribute in both theoretical and practical 

ways, allowing researchers and teachers methods to understand and enhance self-efficacy 

in math for elementary school children.  By discovering ways to strengthen self-efficacy 

at even younger ages, it may be possible to prevent difficulties later on. 

Summary 

 To summarize, self-efficacy is the belief individuals have about their ability to 

complete an activity. This belief is based on their past experiences, vicarious experiences 

they have as they watch others complete the activity, verbal persuasion and feedback, and 

the psychological and affective state they feel when they are doing the activity (Bandura, 

1977). The more individuals attribute their past success to their own effort and ability, the 

more positive effect that experience will have on their self-efficacy. Vicarious 

experiences where the model is similar to the individual, such as a peer in a school 

classroom, have a greater positive effect on self-efficacy than when the model is different 

from the individual, as in a teacher-student relationship. 

 Self-efficacy develops throughout life as individuals have different experiences 

with success and failure. The development of self-efficacy affects the motivation an 
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individual has for the activity as well as the level of academic achievement the individual 

has in school. High levels of self-efficacy are associated with high levels of achievement 

and continued enrollment in courses. Students who have low self-efficacy for 

mathematics are less likely to enroll in higher mathematics courses when given the 

opportunity in high school and college. Self-efficacy is a stronger predictor of 

achievement than cognitive ability by the time students are in high school (Skaalvik & 

Skaalvik, 2004). 

 Understanding the sources of self-efficacy allows for the development of 

programs specifically designed to increase student levels of self-efficacy. Training 

programs can make use of modeling to enhance self-efficacy through vicarious 

experiences. They may also influence levels of self-efficacy through actual experience or 

verbal feedback. With the strong correlation between self-efficacy and achievement, 

finding ways to strengthen the self-efficacy students feel can greatly benefit their 

academic achievement. Understanding the sources of self-efficacy and their influences 

can enhance such training programs. 

 The current study investigated which of three programs, self-efficacy training, 

cross-age peer tutoring, or a combination of the two, would have the greatest effect on 

math achievement and self-efficacy for third- and fifth-grade students.  All three 

programs were expected to positively affect the achievement levels with the combination 

of self-efficacy training and peer tutoring having the greatest effect. 
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 The skill-training and combination treatments were expected to positively affect 

the girls’ self-efficacy more than the boys’, with the fifth-grade girls receiving the 

greatest effect.  Schunk and Lily (1984) showed that training for self-efficacy narrows the 

gap between the beliefs of boys and girls.  It was expected that the effects of the peer-

tutoring treatment would be similar for the third- and fifth-grade students, although in 

different manners.  Again, the combination of skill-training and peer-tutoring was 

expected to have the greatest positive effect on the students’ self-efficacy. 
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CHAPTER 3 - METHODS 

Participant Selection 

 The cross-age peer tutoring program and skill-builder development program were 

introduced to each third- and fifth-grade class at an elementary school in southeast 

Arizona, at the beginning of the school year.  Students were able to ask any questions 

they had of the researcher about the program at that time.  Parent permission forms and 

student consent forms (Appendix A) were sent home with each of the 98 third-grade and 

114 fifth-grade students in the school. 

 The classroom teachers gathered the forms and from those who returned the forms 

recommended students based on whether the students’ prior test scores indicated they 

needed additional help in mathematics.  Teachers were instructed to recommend the 

students who previously had scored “approaches” or “falls far below” on the standardized 

tests the previous year first.  From the students that returned their forms, 50 (24 girls, 26 

boys) fifth-grade students and 54 (32 girls, 24 boys) third-grade students were 

recommended by their teachers.  Due to students moving away from the school, eight 

fifth-grade students (five girls, three boys) and seven third-grade students (three girls, 

four boys) were unable to complete the study through to the final data collection. 

 While ethnicity and ELL status were not gathered for each participant, the 

school’s population was 95% Hispanic, 2% Native American/Not Hispanic, with the 

remaining 3% being Asian/Not Hispanic, African American/Not Hispanic, or White/Not 
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Hispanic.  This study was a partial replication of the “Skill-builder” study completed by 

Falco (2008) among sixth-grade students at a large K-8 school.  The demographics of the 

participants in the original study were 87% White/Not Hispanic, 8% Hispanic, less than 

2% Asian/Not Hispanic, and less than 1% Native American/Not Hispanic. 

 The current study asked teachers to identify students who struggled with math.  

This is in contrast to the original study where none of the participants were identified as 

having learning disabilities or requiring special education services.  Thirty-eight percent 

of the students at the school in the current study participated in the ELL program the year 

this study was completed.  The ELL status of the participants in the original study is not 

available.  As much of the skill-builder program revolves around discussion and 

completion of worksheets, the ability of the participating students to understand the 

vocabulary involved is relevant to the application of the program. 

 This difference in populations between the original study and the current study is 

relevant to the findings of the current study.  Different populations may respond 

differently to different interventions.  By studying the Skill-Builder intervention with a 

different population it is possible to determine the range of effectiveness of the program. 

Achievement and Self-Efficacy Measures 

 Practice and former AIMS tests for third and fifth grade were examined to 

determine the types of multiplication related questions included in each (Assessment 

Section, 2005, 2006, 2011a, & 2011b).  While there are many types of multiplication 
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questions on the AIMS test designed to meet the content standards for each grade, only 

ten types of multiplication questions were used from each of the third- and fifth-grade 

tests.  Many of the types that were chosen were used because of the similarity between 

the third-grade and fifth-grade question with the main difference being level of difficulty.  

For each of the ten types of questions, unique multiplication problems were created for 

three achievement (Appendices B & C) and self-efficacy measures (Appendices D & E) 

for both third and fifth grade.  Each measure contained one of each of the ten types in the 

same order throughout the measures.  These measures were based on the format of the 

measures for sixth-grade students Falco (2008; Falco, Summers, & Bauman, 2011) used 

while developing the skill-builder program. 

 The third-grade measures included basic facts problems in both number and word 

formats.  Skip-counting was represented by asking students to complete a sequence of 

numbers.  Students had to identify members of a factor family and fill in the missing 

factor for a multiplication problem both in number format and in story format.  A 

multiplication problem was given to the students and they had to identify the 

corresponding repeated addition problem.  Students were asked to estimate, to the nearest 

ten or hundred, the product of multiplying a two- or three-digit number by a one-digit 

number and to determine the area of a diagram based on a written description of the item 

the diagram represented.  Examples of each type of multiplication question for third 

grade, together with an example of a question of that type developed for this study are 

found in Figure 1. 
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Figure 1. 

Examples of Multiplication Questions for Third Grade 

Question Type Sample Question Developed Question 

Multiplication   

Facts & 

Representation 

Which figure shows 4  2? 

 

A. two groups with one star each 

B. two groups with two stars each 

C. four groups with one star each 

D. four groups with two stars each 

What is the solution to the equation 

9  5 =  

A. 30 

B. 50 

C. 14 

D. 45 

Multiplication 

Word Problem 

Rusty helps his teacher pass out 

books 4 times a day. How many 

times does Rusty help his teacher in 

5 days? 

A. 5 

B. 9 

C. 20 

D. 25 

There are 6 boxes of books in the 

classroom. Each box has 8 books. 

How many books are there in all? 

 

A. 48 

B. 24 

C. 14 

D. 12 

Skip Counting What number is missing from the 

sequence? 

 0, 4, 8, __, 16, 20, … 

A. 10 

B. 12 

C. 14 

D. 24 

What is the next number in this 

pattern of skip-counting by 5? 

 5, 10, 15, __ 

A. 25 

B. 20 

C. 50 

D. 18 

Fact Family Which fact belongs in the same fact 

family as 20  4 = 5? 

A. 20 – 5 = 15 

B. 20  5 = 4 

C. 5  3 = 15 

D. 4 + 5 = 9 

Which fact belongs in the same fact 

family as 3  9 = 27? 

A. 9  3 = 3 

B. 9 + 3 = 12 

C. 9 – 3 = 6 

D. 9  3 = 27 

Missing 

Factor 

What number goes in the box to 

make the number sentence true? 

 6   = 48 

A. 6 

B. 7 

C. 8 

D. 9 

What number goes in the box to 

make the number sentence true? 

 4   = 36 

A. 6 

B. 7 

C. 8 

D. 9 
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Figure 1 Continued. 

Repeated 

Addition 

Which of the following means the 

same as 4  7? 

A. 4 + 7 

B. 7 + 7 + 7 + 7 

C. 4 + 4 + 4 + 4 

D. 7 + 7 + 7 + 7 + 7 + 7 + 7 

Which of the following means the 

same as 8  4? 

A. 4 + 8 

B. 4 + 4 + 4 + 4 

C. 8 + 8 + 8 + 8 

D. 8 + 8 + 8 + 8 + 8 + 8 + 8 + 8 

Grouping Mr. Jacob’s class is going on a field 

trip. They need to split into groups of 

4 students. If there are 24 students in 

Mr. Jacob’s class, how many groups 

will there be? 

A. 4 

B. 5 

C. 6 

D. 7 

If the toy store can hang 3 hula 

hoops on each rack, how many racks 

do they need for 12 hula hoops? 

 

 

A. 9 

B. 15 

C. 6 

D. 4 

Estimation The pool at the park is about 96 feet 

long. If Randy swims across the 

length of the pool 2 times, about how 

many feet will he swim? 

 

A. 100 feet 

B. 200 feet 

C. 300 feet 

D. 400 feet 

Tawney’s sticker collection fills 2 

pages in her sticker book. If there are 

64 stickers on each page, about how 

many stickers are in Tawney’s 

collection? 

A. 200 stickers 

B. 150 stickers 

C. 120 stickers 

D. 100 stickers 

Reverse of 

Operations 

Morgan solved the problem below 

for her homework. 

7  3 = 21 

What can Morgan do to check her 

answer? 

A. Take 21 and add it to 3. 

B. Take 21 and subtract 3. 

C. Take 21 and divide it by 3. 

D. Take 21 and multiply it by 3. 

James solved the problem below for 

her homework. 

8  5 = 40 

What can James do to check her 

answer? 

A. Take 40 and add it to 5. 

B. Take 40 and multiply it by 5. 

C. Take 40 and subtract 5. 

D. Take 40 and divide it by 5. 
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Figure 1 Continued. 

Area Kari had a page of stamps. She used 

some of the stamps from the center 

of the page. The picture shows the 

stamps Kari has left. 

     

     

     

     

     

How much of the page of stamps did 

Kari use? 

A. 6 square units 

B. 9 square units 

C. 12 square units 

D. 16 square units 

The Garcia family has a large table 

for family dinners. The table is 4 feet 

by 8 feet. 

 

 
        

4
 feet 

        

        

        

8 feet  

 

What is the area of the table? 

 

A. 48 square feet 

B. 32 square feet 

C. 24 square feet 

D. 12 square feet 

 

 For the fifth-grade measures the students had to complete basic facts problems in 

number and word form and problems involving fractions and decimals.  They too had to 

provide the missing factor for a problem written in number form and as a story problem 

involving multiplying the missing factor in an algebraic expression.  The estimation 

problem at the fifth-grade level involved estimating the product of multiplying two- or 

three-digit numbers to the nearest ten or hundred as indicated in the problem.  Story 

problems designed to measure their understanding of where multiplication fit in the order 

of operations and a measure of area involving complex rectangles (rectangles with an 

extra piece tacked on) concluded the fifth-grade measures.  Figure 2 contains examples of  
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Figure 2. 

Examples of Multiplication Questions for Fifth Grade 

Question Type Sample Question Developed Question 

Multiplication 

of Whole 

Numbers 

What is the solution to the equation 

below? 

 506  64 =  

A.  5,060 

B.  5,176 

C.  32,384 

D.  33,024 

What is the solution to the equation 

below? 

 294  52 =  

A.   2,058 

B. 15,288 

C. 10,470 

D.   8,258 

Multiplication 

Word 

Problem 

Mr. Veno’s class of 17 students 

collected canned goods for charity. 

Each student collected 29 cans. 

What was the total number of cans 

collected? 

A. 46 

B. 232 

C. 333 

D. 493 

Each extension cord is 34 feet long. 

What is the total length of 60 

extension cords? 

 

 

A. 2,400 

B. 2,040 

C. 1,804 

D. 904 

Multiplication 

of Decimals 

What is the value of the expression 

below when n = 5.1? 

 4  n 

A. 9.1 

B. 9.5 

C. 20.4 

D. 20.5 

What is the value of the expression 

below when n = 6.7? 

 8  n 

A. 53.6 

B. 48.7 

C. 24.6 

D. 14.7 

Multiplication 

of Fractions 

Grace measures a bean plant at the 

end of every week. At the end of 1 

week, the plant is 4 inches tall. It 

grows ½ inch each week for 5 more 

weeks. How tall is Grace’s plant at 

the end of 5 more weeks? 

A.  5 inches 

B.  5 ½ inches 

C.  6 inches 

D.  6 ½ inches 

Greg has 9 cookies. 
 

 
 of them are 

chocolate chip. How many 

chocolate chip cookies are there? 

 

 

A. 1 

B. 3 

C. 6 

D. 4 
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Figure 2 Continued. 

Missing 

Factor 

Which of the following goes in the 

box to make the equation true? 

4   = 68 

A. 64 

B. 17 

C. 16 

D. 7 

What number goes in the box to 

make the equation true? 

 8   = 40 

A. 5 

B. 6 

C. 7 

D. 8 

Algebra Which value for x makes the number 

sentence true? 

3x + 10 = 19 

A. 3 

B. 6 

C. 9 

D. 27 

Which value for x makes the number 

sentence true? 

 4x  + 11 = 23 

A. 6 

B. 5 

C. 4 

D. 3 

Factors Which of the following lists all the 

factors of 56? 

A. 1, 4, 6, 7, 8, 9, 16, 56 

B. 1, 2, 4, 7, 8, 14, 28, 56 

C. 1, 2, 28, 56 

D. 1, 56 

Which of the following lists all the 

factors of 39? 

A. 1, 3, 6, 7, 8, 9, 13, 39  

B. 1, 6, 7, 8, 13, 21, 39 

C. 1, 3, 13, 39   

D. 1, 39 

Estimation Which number is closest to the 

answer to the problem below? 

 39  62 

A. 3900 

B. 2400 

C. 1800 

D. 1000 

Which number is closest to the 

answer to the problem below? 

 52  48 

A. 2,500 

B. 1,000 

C. 2,000 

D. 1,500 

Order of 

Operations 

What is the solution to the equation? 

5 + 9  21 = 

A. 35 

B. 66 

C. 194 

D. 294 

Which expression has a value of 31? 

A. [(6  3) – (9  2)] + 4  

B. 6 + 3 + [(9  2) + 4] 

C. 6 + [(3  9) + (2  4)]  

D. 6  [(3  9) – 2] – 4 
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Figure 2 Continued. 

Area A diagram of Ryan’s yard is shown. 
12 feet 

1
0
 f

ee
t 

      

1
4
 feet 

      

      

      

      

       

       

     5 feet  

Which expression can Ryan use to 

find the total area of his yard? 

A. (10 + 14)  (12 + 5) 

B. (10 + 14)  (12 – 5) 

C. (12  10) – (5  14) 

D. (12  10) + (5  14) 

A diagram of Tyler’s yard is shown. 
15 feet 

1
2
 f

ee
t 

      

1
6
 feet 

      

      

      

      

       

       

    7 feet  

Which expression can Tyler use to 

find the total area of his yard? 

A (12 + 4)  (15 + 7) 

B. (12 + 4)  (15 – 7) 

C. (15  12) – (4  7) 

D. (15  12) + (4  7) 

 

each type of problem from the practice exams as well as an example of the problems 

developed for each type for this study. 

 Students completed a self-efficacy and achievement measure for their grade level 

the week before the start of the treatment program, at the conclusion of the eight week 

treatment program, and again at a follow-up period four weeks later to determine the 

strength of the lasting effects from the treatment.  Measuring both self-efficacy and 

achievement at multiple time points is necessary in order to determine if any change in 

efficacy has taken place as a result of the treatment (Bandura, 1977). 

 For the self-efficacy measure the students had to rate how sure they were they 

would be able to solve the problem correctly on a five-point scale with one being not sure 

and five being very sure.  The third-grade measures had faces representing each value on 
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the five-point scale ranging from a grimace to a large smile, as illustrated in Figure 3.  

Images were used for the third-grade measures due to their developmental level.  It has 

been shown that for younger students a pictorial scale does not significantly alter the 

results of the measure (Reynolds-Keefer, Johnson, Dickenson, & McFadden, 2009).  The 

fifth-grade measures had the numbers one to five.  The students were instructed that they 

did not need to answer the problems but only indicate how sure they were that they would 

be able to do so correctly.  Measured in this fashion, the self-efficacy being measured is 

the ability to complete the problem correctly, not to understand it. 

 After completing the self-efficacy measure the students were given the 

achievement measure.  For the achievement measure the students had to solve each 

problem to the best of their ability.  The problems were multiple-choice questions similar 

to how they would be asked to answer these types of questions on the AIMS test at the 

end of the year.  Students could make any notes necessary on the paper as they solved 

each problem but were required to circle their final answer. 

 

Figure 3. 

Image Scale for Third-Grade Self-Efficacy Measure. 

 
not sure somewhat sure very sure 
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Procedures 

 Recommended students in each grade level were randomly divided into three 

treatment groups.  One group received training for self-efficacy with a “Skill-Builder” 

program developed by Falco (2008).  A second group participated in cross-age peer 

tutoring.  The third group received both the self-efficacy training and participated in 

cross-age peer tutoring.  Each student who participated in cross-age peer tutoring was 

paired with a student of the same gender in the other grade level.  When there were not 

the same number of each gender from each grade, groups of one fifth-grade student and 

two third-grade students, maintaining gender homogeneity, were created. 

 Two rounds of treatment were completed.  Half of the students participated during 

the Fall semester (30 fifth-grade students and 30 third-grade students) and the other half 

during the Spring semester (20 fifth-grade students and 24 third-grade students).  Table 1 

shows the break-down of participants by gender for each treatment group. 

Table 1. 

Participants by Treatment Group 

Treatment Group 3rd Grade 5th Grade 

 Boys Girls Boys Girls 

 n % n % n % n % 

Skill-Builders 9 39.1 9 28.1 10 38.5 6 25.0 

Cross-Age Tutoring 8 34.8 13 40.6 7 26.9 10 41.7 

Skill-Builders & 

Cross-Age Tutoring 
6 26.1 10 31.3 9 34.6 8 33.3 

TOTAL 23  32  26  24  
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 Each of the three treatment groups met for forty-five minutes once a week during 

the school’s regularly scheduled math time.  They were pulled out of their classroom and 

met separately from the students who were not participating in the study.  Students in the 

Skill-Builder group received only the eight “Skill-Builder” lessons.  Students in the peer 

tutoring only group were paired with a same-gendered partner from the other grade for 

cross-age peer tutoring so as to ensure that the peers were as similar as possible.  The 

homogeneity of peer models has been shown to be important in the effectiveness of the 

peer model (Rosenthal & Bandura, 1978; Schunk, 1989a & 1989b; Schunk and Hanson, 

1989).  A peer model is more effective when the student can more easily imagine himself 

or herself as the model.  Students in the combined peer tutoring and Skill-Builder group 

were similarly paired but received the eight skill-builder lessons and participated in cross-

age peer tutoring.  Figure 4 indicates how the time was divided for each 45 minute 

session. 

 

Figure 4. 

Division of Time in Each Group 

Treatment Group 30 minutes 15 minutes 

Skill-Builders Skill-Builder Lesson Work from their classrooms 

Cross-Age Tutoring Peer-Tutoring Activity Work from their classrooms 

Skill-Builders & Cross-Age 

Tutoring 
Skill-Builder Lesson Peer-Tutoring Activity 

 



61 

Skill-Builders Only Group 

 The skill-builder group received the “Skill-Builder” program for eight weeks.  A 

graduate student in school counseling who had worked with Falco, the developer of the 

“Skill-Builder” program, was recommended by her to implement the program for this  

 Four concepts related to the development of self-efficacy were taught to the 

students over the eight weeks of the treatment.  Each concept was taught for two 

consecutive weeks.  The first two weeks focused on time-management skills.  The 

students discussed things they are required to do each day and used math to estimate how 

long each task would take and how their required tasks, such as sleeping, school, chores, 

and homework, filled a twenty-four hour day.  They noticed how much time was left each 

day for video games or soccer or other similar activities.  They looked at how a calendar 

of school assignments could help them plan what they need to work on each day and 

schedule time for tests or large projects they would need to prepare for.  Learning time-

management skills was intended to increase their perceived control over an aspect of their 

environment. 

 The second concept was to work on setting appropriate goals and how to use 

small steps to help reach a larger goal.  Using the acronym “SMART,” they discussed 

how appropriate goals are specific, meaningful, achievable, rewarding, and timely.  The 

discussion for each term required multiple examples to help the students, especially the 

third-grade students, understand what each term meant.  For many of the students, the 

terms, especially “specific” and “achievable,” were new vocabulary.  The students 
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demonstrated their understanding of goal-setting concepts by setting a goal for 

themselves related to their math class.  They listed how it fit each part of the “SMART” 

acronym and the steps they would need to take to reach their goal.  Helping the students 

set appropriate goals increases their mastery-orientation towards mathematics.  By 

focusing on what they have obtained in the past and the progress they have made students 

are able to use their own past performance to strengthen their self-efficacy for future 

performance.  Making the goals achievable and rewarding helps them have a positive 

influence on their self-efficacy. 

 For the fifth and sixth sessions the students discussed study skills and specifically 

strategies they can use as they study math, such as setting aside a designated time and 

place to study, using flash cards, and explaining the concept to someone else.  Math test- 

taking techniques, such as completing homework prior to the test, reading all the 

instructions, and checking their answers, were also part of this discussion.  As part of 

these sessions the students also examined past mistakes they had made in math and 

looked at the different types of mistakes they are likely to make, such as misreading the 

directions, application errors, concept errors, careless errors, test-taking errors, and study 

errors; and how to fix each type.  Emphasizing these skills helps students realize they 

have control over their learning environment and can be active participants in their own 

learning.  By helping students identify the source of errors they are able to accurately 

attribute the cause and work on ways of correcting it in the future. 
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 The last two sessions helped the students learn how to get the help they need 

effectively.  The purpose of these sessions was to help students gain a sense of autonomy 

as they learned how to take control of their learning while also overcoming perceived 

threats to their self-efficacy and self-worth that many students can feel when they need 

help.  The students talked about how they feel when they need help and why they might 

be hesitant to ask questions.  The final session helped students learn that some questions 

are more effective at getting help than others.  The students learned that questions such as 

“can you help me with this part?” or “what do I do next?” are more effective than saying 

“I don’t get it.” 

 At the end of each skill-builder lesson students worked individually on math 

related concepts for the remainder of the forty-five minute session.  Worksheets 

completed as part of the skill-builder lesson were reviewed before the session ended and 

the students were able to take them with them as a reminder of the skills they had learned 

during the session. 

Cross-Age Peer Tutoring Only Group 

 The first week of tutoring, the students were asked how a teacher helps them learn 

and whether the teacher did the work for them or not.  After discussing how a teacher 

helps them do the problems for themselves and asks them questions, they discussed the 

sample questions on the “Questions to Ask” poster (Appendix F) that hung at the front of 

the class each week. 
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 Students in the cross-age peer tutoring groups then worked on worksheets 

(Appendix G) developed in a similar fashion to the achievement and self-efficacy 

measures.  The measures contained ten unique types of questions specific for each grade.  

Five of the types of questions for third grade were used to create the worksheets used for 

the cross-age tutoring portion of the study.  The worksheets included basic facts in 

number and word format, missing factor problems in number and word format, and 

estimation questions.  The third-grade level questions were used as the program was set 

up so that the fifth-grade students were tutoring the third-grade students with grade-level 

appropriate multiplication problems. 

 The pairs of students were then given a single copy of worksheet 1-A to work on 

together.  The fifth-grade students were guided to help the third-grade students by asking 

appropriate questions, such as “Is this problem similar to other problems you have seen 

before?” or “Can you draw a picture to help you solve the problem?” and not do the work 

for them.  Throughout the tutoring sessions the researcher constantly monitored the 

tutoring pairs, encouraging the tutors to refer back to the “Questions to Ask” poster and 

modeling how to help the third-grade student complete the question.  While 

understanding the problems was encouraged, the focus was on being able to complete 

them correctly.  The self-efficacy measures used had a similar focus on completion rather 

than understanding of the problem. 

 After the students had completed worksheet 1-A, each student received an 

individual copy of worksheet 1-B to do on their own.  After each member of the tutoring 
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pair had completed the worksheet, they compared their individual results to each other.  

The tutor helped the tutee with any questions he or she had missed, in similar fashion to 

the help provided for the first worksheet they did together.  The pairs were then given 

worksheet 2-A to work on together in similar fashion to worksheet 1-a.  If time permitted 

at the end of the session, they worked on 2-B individually to finish the first session.  The 

remaining seven sessions continued in this manner, with pairs working on new A 

worksheets together and B worksheets individually each week. 

 The worksheets were all reviewed before the end of each session and the students 

were allowed to take the worksheets with them.  In this way the students were able to get 

immediate feedback from a teacher on their performance and were recognized for the 

problems they were able to solve correctly. 

Combined Skill-Builders and Cross-Age Tutoring Group 

 The third group combined both types of interventions.  The students were paired 

with a same-gender partner from the other grade as in the cross-age peer tutoring group.  

Each session began with thirty minutes for the skill-builder lesson of the week.  The 

students completed the skill-builder worksheets individually following the related group 

discussion.  For the remainder of each session the pairs worked on an A worksheet 

together followed by a B worksheet individually as per the cross-age tutoring group.  

Each pair completed only one A and one B worksheet each week. 
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Coding and Analysis 

 Students were encouraged to complete each question on each measure to the best 

of their ability and allowed as much time as necessary to do so.  Questions on the self-

efficacy measures were each given a score from 1 to 5 as per the measure.  Omitted 

questions did not count towards the mean score for each student.  For the achievement 

measure, each correct answer was scored as a 1, each incorrect answer was scored as a -

.25, and each unanswered questions was scored as a 0.  Means and standard deviations 

were calculated for each measure at each data collection point. 

 The data was analyzed using two separate repeated measures ANOVAs on the 

means for each measure at each time, one for each dependent variable.  The first 

ANOVA looked at achievement as the dependent variable in order to answer the first 

research question, “which treatment type will have the greatest effect on achievement?”  

Treatment type, grade level and gender were the independent between-subjects variables, 

with time as the independent within-subjects variable.  To answer the second research 

question, “which treatment type will have the greatest effect on self-efficacy?” a second 

repeated measures ANOVA looked at self-efficacy as the dependent variable and used 

the same independent variables as the first analysis.  Significance was judged using a 

critical alpha value of p < .05. 
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CHAPTER 4: RESULTS 

Achievement as a Dependent Variable 

 The first research question was, “which program will be most effective for 

improving the multiplication achievement levels of third- and fifth-grade students?” To 

answer this research question, data were collected and coded as per the procedure 

described in the previous chapter.  The means and standard deviations were calculated for 

each group on the achievement measures at Times 1, 2, and 3.  Table 2 contains the 

descriptive statistics for the achievement measures of fifth-grade students and Table 3 

contains the same for third-grade students.  The possibilities for achievement scores 

ranged from -.25 if they got every question wrong and one if they got every question 

right. 

 A repeated measures ANOVA was performed to determine the effect of each 

independent variable, treatment group, gender, and grade, on the achievement levels of 

the students.  Analysis of the achievement scores resulted in no significance for 

multivariate tests or within-subjects effects.  However, a between-subjects analysis 

showed a significant main effect for treatment group (F(2,73) = 3.62, p < .05).  A 

pairwise comparison of the three treatment groups revealed that the achievement levels of 

the peer tutoring group were significantly higher than those of the Skill-Builders group (p 

< .05) and the combined treatment group achievement levels were also significantly 

higher than the Skill-Builders group’s (p < .01). 
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Table 2. 

Descriptive Statistics – Fifth-Grade Achievement
a
 

Gender Time Treatment Mean 
Std. 

Deviation 
N 

Boys 

Time 1 

Peer-Tutoring .475 .274 6 

Skill-Builders .256 .264 9 

Combined .313 .200 8 

Time 2 

Peer-Tutoring .333 .303 6 

Skill-Builders .278 .278 9 

Combined .359 .194 8 

Time 3 

Peer-Tutoring .333 .281 6 

Skill-Builders .250 .217 9 

Combined .281 .146 8 

Girls 

Time 1 

Peer-Tutoring .609 .170 8 

Skill-Builders .296 .206 6 

Combined .550 .401 5 

Time 2 

Peer-Tutoring .547 .327 8 

Skill-Builders .333 .151 6 

Combined .450 .314 5 

Time 3 

Peer-Tutoring .519 .274 8 

Skill-Builders .323 .409 6 

Combined .425 .274 5 

a. Achievement range is from -.25 to 1 
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Table 3. 

Descriptive Statistics – Third-Grade Achievement
a
 

Gender Time Treatment Mean 
Std. 

Deviation 
N 

Boys 

Time 1 

Peer-Tutoring .272 .254 8 

Skill-Builders .125 .375 5 

Combined .625 .000 4 

Time 2 

Peer-Tutoring .253 .318 8 

Skill-Builders .150 .163 5 

Combined .405 .514 4 

Time 3 

Peer-Tutoring .313 .149 8 

Skill-Builders .150 .256 5 

Combined .438 .072 4 

Girls 

Time 1 

Peer-Tutoring .286 .236 11 

Skill-Builders .297 .275 8 

Combined .406 .219 8 

Time 2 

Peer-Tutoring .380 .228 11 

Skill-Builders .378 .293 8 

Combined .500 .094 8 

Time 3 

Peer-Tutoring .343 .215 11 

Skill-Builders .516 .245 8 

Combined .316 .193 8 

a. Achievement range is from -.25 to 1 
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 A between-subjects analysis also showed a significant main effect for gender 

(F(1,74) = 5.25, p < .05).  A pairwise comparison on gender revealed that the girls’ 

achievement levels were significantly higher than the boys’. 

Self-Efficacy as a Dependent Variable 

 The second research question asked “which program will be most effective in 

improving the multiplication self-efficacy levels of third- and fifth-grade students?”  To 

this end, self-efficacy data were collected and coded as per the procedure in the previous 

chapter.  From the data, the means and standard deviations were calculated for each 

group on the self-efficacy measure at each measurement time.  Table 4 contains the 

means and standard deviations of the self-efficacy measures for the fifth-grade students 

and Table 5 contains the same information for the third-grade students.  The range for 

self-efficacy scores was one if they were extremely unconfident in their ability to solve 

every problem to five if they felt extremely confident in being able to solve every 

problem. 

 A repeated measures ANOVA was used to find the answer to the second research 

question – which treatment group would have the greatest effect on self-efficacy based on 

grade and gender.  The self-efficacy measures were the dependent variables and gender, 

grade, and treatment group were the independent variables.  A multivariate analysis using 

Roy’s Largest Root indicated a significant effect of the interaction between time and 

treatment (F(2,76) = 3.43, p < .05).  Figure 5 shows the interaction for the estimated 

marginal means between each treatment group at the three measurements. 
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 Analyzing each treatment group at the three measurement times resulted in a 

significant difference on a pairwise comparison at time three between those students 

participating in the peer-tutoring treatment and those receiving the Skill-Builder lessons.  

Those students who participated in the peer-tutoring were significantly higher than those 

who received the Skill Builder lessons (p < .05).  A pairwise comparison also revealed 

that the students in the peer-tutoring group significantly improved their self-efficacy 

scores at the final measurement when compared with the initial measurement (p < .05). 

 Examining the descriptive statistics for the initial and final measurement of self-

efficacy for the Skill-Builder group revealed that the third-grade boys (initial mean = 

3.40, final mean = 3.32, difference = -.08), the third-grade girls (initial mean = 3.72, final 

mean = 3.70, difference = -.02), and the fifth-grade boys (initial mean = 3.83, final mean 

= 3.57, difference = -.26) all decreased in their self-efficacy measurements from the 

beginning of the study to the end.  While the fifth-grade girls measure of self-efficacy 

also decreased (initial mean = 3.62, final mean = 3.61, difference = -.01), the difference is 

comparatively negligible.  That three of the four groups decreased as much as they did 

explains the dramatic drop between the second and third measures for the Skill-Builder 

group illustrated in Figure 5.  
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Table 4. 

Descriptive Statistics – Fifth-Grade Self-Efficacy
a
 

Gender Measure Treatment Mean 
Std. 

Deviation 
N 

Boys 

Time 1 

Peer-Tutoring 3.733 .468 6 

Skill-Builders 3.833 .768 9 

Combined 3.350 1.054 8 

Time 2 

Peer-Tutoring 3.983 .595 6 

Skill-Builders 3.789 .769 9 

Combined 3.663 .968 8 

Time 3 

Peer-Tutoring 4.050 .771 6 

Skill-Builders 3.567 .507 9 

Combined 3.763 .537 8 

Girls 

Time 1 

Peer-Tutoring 3.825 .557 8 

Skill-Builders 3.617 .313 6 

Combined 3.720 .988 5 

Time 2 

Peer-Tutoring 3.975 .627 8 

Skill-Builders 3.700 .610 6 

Combined 3.720 1.180 5 

Time 3 

Peer-Tutoring 4.168 .464 8 

Skill-Builders 3.613 .481 6 

Combined 3.340 1.036 5 

a. Self-Efficacy range is from 1 to 5 
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Table 5. 

Descriptive Statistics – Third-Grade Self-Efficacy
a
 

Gender Measure Treatment Mean 
Std. 

Deviation 
N 

Boys 

Time 1 

Peer-Tutoring 3.688 .749 8 

Skill-Builders 3.398 .730 5 

Combined 4.307 .188 5 

Time 2 

Peer-Tutoring 3.600 .886 8 

Skill-Builders 3.580 .743 5 

Combined 4.480 .259 5 

Time 3 

Peer-Tutoring 3.963 .623 8 

Skill-Builders 3.323 .579 5 

Combined 4.780 .319 5 

Girls 

Time 1 

Peer-Tutoring 3.673 .644 11 

Skill-Builders 3.722 .889 9 

Combined 3.713 .973 8 

Time 2 

Peer-Tutoring 3.818 .867 11 

Skill-Builders 4.011 .647 9 

Combined 3.738 .796 8 

Time 3 

Peer-Tutoring 3.773 .837 11 

Skill-Builders 3.697 .923 9 

Combined 3.750 .898 8 

a. Self-Efficacy range is from 1 to 5 
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CHAPTER 5: DISCUSSION 

Overview 

 The treatment programs for this study were developed based on the four sources 

of self-efficacy.  These sources are past experiences, vicarious experiences, verbal 

persuasion, and physiological states (Bandura, 1977).  The peer-tutoring intervention 

took advantage of past experiences as the students gained more experience with 

multiplication problems.  It also used vicarious experiences as the students were able to 

see other similar peers successfully completing the problems.  The Skill-Builder program 

(Falco, 2008), taught time-management skills, setting appropriate goals, study skills, test 

taking techniques, and getting help.  In this way it focused primarily on the verbal 

persuasion and physiological states of self-efficacy.  The third treatment program 

combined the other two programs into one. 

 Successful peer-tutoring programs must provide proper training to tutors as well 

as feedback and monitoring of tutors’ performance as (Dufrene et al., 2005).  The 

tutoring pairs must also have high-quality activities to work on (Gabriele, 2007).  The 

peer tutors in this study were guided as to appropriate questions and guidance they could 

give to their partners and were continually reminded of this.  The worksheets the tutoring 

pairs worked on together were patterned after the types of questions students must solve 

in their normal classroom environment. 



76 

 Peer-tutoring has the potential to improve not just the academic skills of the 

students, but also the skills they need to deal with what might appear to be a difficult 

activity (Bandura, 1982).  When peers model learning activities, self-efficacy levels and 

academic performance can increase more than when the teacher is the sole model of the 

activity (Schunk, 1989a; Schunk & Hanson, 1985).  The similarity of the models for the 

peer-tutoring in this study was especially important as these students had been identified 

as struggling with math (Schunk, 1989a & 1989b).  

 In addition to increasing positive self-efficacy beliefs through peer-tutoring and 

modeling, specific training of skills related to self-efficacy and the four sources of self-

efficacy has an effect (Falco et al., 2010; Garcia & de Caso, 2006; Margolis & McCabe, 

2006; Siegle & McCoach, 2007).  Such training improves the academic performance of 

the students as well as their levels of self-efficacy (Falco et al., 2010; Garcia & de Caso, 

2006).  Such training programs focus on the four sources of self-efficacy and helping 

students identify skills and strategies that they can take advantage of to use their past 

experiences effectively, use the vicarious experiences of their peers, and to credibly 

identify sources of verbal feedback (Margolis & McCabe, 2006). 

 Achievement and self-efficacy build on each other (Multon et al., 1991).  The past 

academic achievements of a student influence his or her self-efficacy (Bandura, 1977).  

Self-efficacy is a strong predictor of high achievement, more so even than academic 

ability (Lyman et al., 1984; Multon et al., 1991; Schunk, 1981; Stevens et al., 2006).  The 

high level of correlation observed between achievement and self-efficacy indicates that 
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increasing achievement can positively impact self-efficacy, while helping students to 

develop stronger self-efficacy beliefs about their academic performances can improve 

those performances (Multon et al., 1991).  Prior successful past experiences with 

mathematical achievement contribute to a growing sense of self-efficacy for 

mathematics, just as a high sense of self-efficacy for mathematics is an excellent 

predictor of high achievement levels. 

 While the Skill-Builder program showed great results for the sixth-grade students 

it was originally designed for (Falco, 2008), it was not as effective for the third- and fifth-

grade students in this study.  The results indicate that for younger students, past and 

vicarious experiences are more powerful sources of self-efficacy than is direct skill 

instruction. 

Findings 

Achievement Findings 

 The first research question in this study was, “which program will be most 

effective for improving the multiplication achievement levels of third- and fifth-grade 

students?”  It was hypothesized that all three programs would positively affect the 

achievement levels of the students with the combined treatment group having the greatest 

positive effect as it combined the benefits of increased practice from the peer-tutoring 

with direct skill training from the Skill-Builder program. 
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 The original Skill-Builder study by Falco (2008) showed that the students 

participating in the experiment significantly increased their achievement scores from the 

post-test to the follow-up while the control group showed no significant improvements. 

 The current study indicated the peer-tutoring treatment and the combined 

treatment raised the achievement levels of the students significantly more than the Skill-

Builder treatment alone.  This was more significant for the girls than for the boys.  There 

was no control group in the current study with which to compare scores as there was in 

the Falco (2008) study.  All participants received some form of treatment. 

 The students in the experimental group in Falco’s (2008) study did not have a 

significant increase in achievement from the initial pre-test to the post-test but did have a 

significant increase between the post-test and the follow-up.  The effect of the treatment 

was most noticeable after they had time to practice the skills they had learned during the 

course of their regular classes. 

 Self-efficacy is one of the strongest predictors of academic achievement, more so 

than actual academic ability (Stevens et al., 2006).  The greater change in achievement 

for girls than for boys was not entirely unexpected.  A study of the self-efficacy levels of 

boys and girls between the fifth and seventh grades indicated that training for self-

efficacy decreases the initial differences between girls and boys (Schunk & Lilly, 1984).  

Due to the correlation between self-efficacy and achievement, this decrease in the 

difference between girls’ and boys’ self-efficacy would translate to a decrease in the 

difference in academic achievements between girls and boys.  In the current study the 
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boys and girls were initially very similar in their achievement scores, whereas in the 

Schunk and Lilly (1984) study the girls’ achievement scores were significantly lower 

than the boys.  Rather than reduce the gap by bringing the girls even with the boys as in 

the Schunk and Lilly (1984) study, the current study resulted in a gap as the girls out-

performed the boys at the follow-up measure. 

 As hypothesized, the combined treatment group produced a great effect on the 

achievement levels.  The peer-tutoring treatment also improved the achievement levels 

more than the Skill-Builder group.  It could be that at the age of the students participating 

in this study, direct experience with the skills involved in multiplication has the greatest 

impact on their achievement levels.  This prior experience and review of the 

multiplication skills involved appears to be more important at this age than is instruction 

on skills specifically related to self-efficacy. 

 Studies show that increasing self-efficacy can increase the achievement levels of 

students (Lyman et al., 1984; Multon et al., 1991; Schunk, 1981; Stevens et al., 2006).  

The current study would indicate that of the four sources of self-efficacy, focusing on 

prior and vicarious experiences at the ages of the students in the current study would have 

the greatest effect on increasing achievement levels.  Further research into the impact of 

the four sources of self-efficacy at different age levels is needed to fully understand the 

differences in the results from each treatment group. 

 



80 

Self-Efficacy Findings 

 The second research question for the current study was, “which program will be 

most effective in improving the multiplication self-efficacy levels of third- and fifth-

grade students?”  It was hypothesized that all three programs would positively affect the 

self-efficacy of the students.  The peer-tutoring program provided students with 

opportunities for more experience with multiplication, focusing on the prior experience 

and vicarious experience sources of self-efficacy. The effect of the Skill-Builder program 

could be attributed to the direct instruction of skills related to self-efficacy and looking at 

prior experiences, but also building on verbal persuasion and physiological states as 

sources for self-efficacy.   The combined treatment group gave students the benefits of 

both of the other programs and was expected to have the greatest impact on self-efficacy 

levels. 

 Falco’s study (2008) indicated significant improvements in self-efficacy for 

students participating in the Skill-Builder program, with females improving more than 

males.  The current study indicated that third-grade students, who participated in the 

combined treatment group, who received both the Skill-Builder lessons and peer-tutoring, 

had higher levels of self-efficacy at the final measurement than the other third-grade 

students.  At the fifth-grade level, those students who participated in the peer-tutoring 

group had the highest levels of self-efficacy at the final measurement. 

 It is possible that at this age the students are unable to clearly estimate their 

expected achievement because of a lack of experience with the types of questions in the 



81 

measures.  According to Bandura (1977, p. 203-204), “discrepancies between efficacy 

expectations and performance are most likely to arise under conditions in which 

situational and task factors are ambiguous.”  As students gain more experience they will 

be better able to define the performance requirements and estimate their ability to 

complete the task asked of them successfully.  The changes in self-efficacy noted during 

the study varied as a result of mastery experiences and processing their past experiences. 

 Self-efficacy is still a developing concept for students at the age of the 

participants in this study.  While self-efficacy begins to develop early in life, even 

younger than the students in this study, studies show that self-efficacy continues to grow 

and change throughout life (Bandura, 1986 & 1997; Kikas et al., 2009; Skaalvik & 

Skaalvik, 2004; Skinner et al., 1990; Stevens et al., 2004; Wigfield et al., 1997).  This 

difference in the development of self-efficacy could explain the difference in results 

between the current study and the Falco study.  For students at the age of the study 

participants, it appears that direct interaction with the skill has a greater of an impact on 

self-efficacy than skill training. 

 This further strengthens the possibility mentioned above that not all sources of 

self-efficacy play out equally across different age groups.  At the third- and fifth-grade 

level, it appears that prior and vicarious experience have the greatest impact on both 

achievement and self-efficacy, more so than verbal persuasion and physiological states.  

Studying the impact of each aspect of self-efficacy throughout the development of self-

efficacy could lead to a greater understanding of that development.  Knowing when to 
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emphasize different sources could improve the self-efficacy beliefs of students and have a 

positive impact on their academic achievement. 

 In the original Skill-Builder study completed with sixth-grade students (Falco, 

2008), the girls in the study demonstrated the greater improvements in self-efficacy than 

the boys.  The similarity in age between the fifth-grade girls in the present study and the 

sixth-grade girls in the original study may explain the differences between the gender 

sub-groups at each grade that were noted for the Skill-Builder group as indicated by the 

descriptive statistics. 

 One possibility to explain the decrease between the measure taken at the end of 

the program and the follow-up four weeks later may be that the students were no longer 

receiving the attention they had been given during the study and the focus on building 

self-efficacy skills. Perhaps the length of the Skill-Builder program is not sufficient for 

the skills to become part of the learning patterns of the students and more practice and 

reinforcement is necessary for a long-term effect of the program. 

Limitations and Directions of Future Research 

 There are three areas of limitations that future research could modify to strengthen 

the results found in the current study.  First, there were limitations of sample when 

looking at the students in various sub-groups.  Second, the skill-builder lessons could be 

adjusted to be more age-appropriate for younger students.  Finally, modifications to the 
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measures would more closely mirror the peer-tutoring program and perhaps provide a 

more accurate image of how the three programs effect achievement and self-efficacy. 

Limitations of the Sample 

 For the current study I worked with 105 students.  When looking at sub-groups by 

sex and grade-level the groups were small.  The small sub-groups limited the statistical 

significance that could be found for each.  In order to better understand the significant 

effects on each sub-group, future studies should involve multiple schools so as to increase 

the size of each sub-group. 

 Ethnicity and English Language Learner status of each student were not recorded 

for this study.  While the population of the sample for this study differed from the 

population of the Falco (2008) study by having a greater percentage of Hispanic students, 

no significant results could be drawn from that difference, as the exact differences for the 

sample could not be determined.  This limitation is related to the limitations of sample 

size in that examining these sub-groups would require a larger sample. 

 The use of a control group that is not receiving any of the three treatment options 

would provide for greater analysis of the effectiveness of the programs.  It was not 

possible in the present study to determine which improvements or decreases were a direct 

result of the treatment programs and which were the result of time spent in their 

classrooms over the course of the study.  A control group may have helped to explain the 
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dramatic decrease in self-efficacy measures noted for the Skill-Builder group between the 

end of the treatment and the follow-up measurement. 

Limitations of the Skill-Builder Program 

 The Skill-Builder lessons were used exactly as they were developed for sixth-

grade students.  While the concepts themselves are not beyond the comprehension of 

third-grade, and especially fifth-grade, students, modifications should be made.  Younger 

students may benefit from more time with each of the four concepts than the two sessions 

the current program provides. 

 In particular, it was noted during the study that the third-grade students often 

struggled with the vocabulary for setting goals.  Future modifications to the skill-builder 

program should include age-appropriate explanations of the SMART goal terms and 

relevant examples to their lives.  It was also observed that when the third-grade students 

sat near a fifth-grade student during the Skill-Builder lessons, and thus had someone 

closer to their age than the researcher who could offer explanations, they were able to 

understand the lessons better. 

Limitations of the Measures 

 While students understood the scale on the self-efficacy measure, they did not 

often differentiate between a two and a three or a three and a four.  Future application of 

measures with this age would potentially be better served by labeling all five points on 

the scale rather than simply the first, third, and fifth point.  This would help the students 
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differentiate the distinctions between the different points on the scale while still 

maintaining the variability of the five-point scale with a three-point scale instead of a 

five-point scale.  The faces on the five-point scale were beneficial for the third-grade 

students and could also be extended to the fifth-grade students. 

 The peer-tutoring program focused on five different types of multiplication 

problems the students would encounter on their state exams.  These five types, plus five 

others, made up the achievement and self-efficacy measures.  As self-efficacy is subject- 

specific, future measures should be modified to focus solely on the types of 

multiplication problems that are addressed during the peer-tutoring program.  Asking 

students to answer two different problems of the same type and report their self-efficacy 

for the same type of problem twice will give a stronger measure for their ability and self-

efficacy for that problem type. 

Conclusion 

 The results of this study have many implications for elementary classroom 

teachers looking to help their students improve in mathematical achievement and self-

efficacy.  When setting up peer-tutoring relationships in a cross-age setting, this study 

showed that the tutors do not necessarily need to be proficient at their current grade level 

in order to benefit from tutoring students at a lower level.  The reinforcement of earlier 

skills they have learned can benefit the tutors, just as the one-on-one attention benefits 

the tutee.  This reinforcement of earlier skills provides additional previous experiences on 
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which students can build their self-efficacy that leads to improvements in their academic 

achievement. 

 While Falco’s (2008) study indicated that learning self-efficacy skills through the 

Skill-Builder program had a great impact on self-efficacy for both boys and girls at the 

middle-school level, the current study indicates that prior experience may be the greatest 

predictor of self-efficacy.  The students who participated in the peer-tutoring and 

combined treatment groups experienced a greater increase in self-efficacy than those who 

received the Skill-Builder lessons alone.  Actually doing math problems appears to 

increase elementary students’ self-efficacy for the work.  However, the two sources of 

self-efficacy addressed by a skill training program that are not directly addressed by peer-

tutoring, verbal persuasion and physiological state, should not be ignored completely at 

the elementary level.  It is possible that a modified version of a skill-training program 

would have as great of an effect on elementary students as the Skill-Builder program had 

on middle-school students. 

 This study has shown that the four sources of self-efficacy function differently at 

younger ages than they do at older ages.  In third- and fifth-grade students, prior and 

vicarious experiences play a larger role in a student’s self-efficacy levels for 

multiplication than does verbal persuasion and physiological state.  The development of 

self-efficacy does not appear to progress at the same rate for each source. 

 Studying programs for improving achievement and self-efficacy at different grade 

levels is very important.  Different programs may have different effects when 
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implemented at varying grade levels.  There will not be a single program that works for 

all students at all grade levels.  Understanding what works for students as they progress 

through their school career will help educators to have the greatest positive impact on 

their students. 

 This study has shown that more research needs to be done in helping students 

develop self-efficacy and improve their achievement at a variety of grade levels.  In an 

educational system where such a high emphasis is placed on how students perform on 

standardized tests, the relationship between higher levels of achievement and increased 

levels of self-efficacy cannot be underestimated.  As self-efficacy is context specific, 

there is also much work that needs to be done specifically on testing self-efficacy for 

elementary students, both for reading and mathematics tests.  Helping students develop in 

achievement and self-efficacy enhances the improvements made in the other.  Finding 

what works for each grade level is vitally important for helping all students; what works 

for students at one level of development will not necessarily work for students at another 

level of development. 
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Parental Permission For Child’s Participation in Research 

Study Title: Cross-Age Tutoring 
Researcher: Lisa M. G. Dennis, M.Ed. 

 This is a parental permission form for research participation. It contains important 

information about this study and what to expect if you permit your child to participate. Please consider 

the information carefully. Feel free to discuss the study with your friends and family and to ask 

questions before making your decision whether or not to permit your child to participate. 

 This study is being done to find ways of increasing students’ motivation and grades in 

mathematics. Approximately 180 students will take part in this study. If your child takes part they 

will meet with the investigator for 45 minutes once a week for ten weeks, once four weeks later, and 

once in the next school year. Your child’s motivation and grades in math may improve by 

participating in the study. 

 All efforts will be made to keep your child’s study-related information confidential. 
There are no costs associated with participating in this study and neither you nor your child will be 

paid to participate in the study. 

 Your child’s participation is voluntary. You or your child may refuse participation in this 

study. If your child takes part in the study, you or your child may decide to leave the study at any 

time. No matter what decision you make, there will be no penalty to your child and neither you nor 

your child will lose any of your usual benefits. By signing this form, you do not give up any personal 

legal rights your child may have as a participant in this study. 

 For questions, concerns, or complaints about the study you may contact Lisa M. G. Dennis, 

M.Ed. at lgiles@email.arizona.edu. For questions about your child’s rights as a participant in this 

study or to discuss other study-related concerns or complaints with someone who is not part of the 

research team, you may contact the Human Subjects Protection Program at 520-626-6721 or 

orcr.vpr.arizona.edu/irb. 

Signing the parental permission form 
 I have read (or someone has read to me) this form and I am aware that I am being asked to 

provide permission for my child to participate in a research study. I have had the opportunity to ask 

questions and have had them answered to my satisfaction. I voluntarily agree to permit my child to 

participate in this study. I am not giving up any legal rights by signing this form. I will be given a 

copy of this form. 

Name of child 

Name of person authorized to provide permission for child Signature of person authorized to provide permission for child 

Relationship to the child Date and time 

Investigator/Research Staff 

 I have explained the research to the participant or the participant’s representative before 

requesting the signature(s) above. There are no blanks in this document. A copy of this form has been 

given to the participant or to the participant’s representative. 

Printed name of person obtaining consent Signature of person obtaining consent 

 Date and time 
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Permiso de Padres Para la Participación de Sus Hijos en Proyecto de Investigación 

Título del Estudio: Curso particular para diferentes edades 

Investigadora: Lisa M. G. Dennis, M.Ed. 

 Esta es una forma de permiso de padres para participar en una investigación. 

Contiene información importante acerca de este estudio y que esperar si usted permite que 

su hijo participe. Por favor considere esta información cuidadosamente. Siéntase libre de 

comentar el estudio con sus familiares y amistades y de hacer todas las preguntas necesarias antes de tomar 

una decisión respecto a permitir o no la participación de su hijo. 

 El propósito de este estudio es para encontrar maneras de incrementar la motivación de los 

estudiantees y para mejorar sus calificaciones en matemáticas. Aproximadamente 180 estudiantes 

tomaran parte en este estudio. Si su hijo/a participa en este estudio, tendrá reuniones semanales con un 

investigador de 45 minutos de duración por diez semanas, una vez que cuatro semanas después, y una vez 

en el próximo año escolar. Existe la posibilidad de que la motivación y las calificaciones de su hijo/a en 

matemáticas mejoren al participar en este estudio. 

 Se harán todos los esfuerzos para mantener la información de su hijo relacionada al estudio 

confidencial. No hay costo asociado con la participación de este estudio y ni usted ni su hijo recibirán pago 

alguno por la participación en este estudio. 

 La participación de su hijo es voluntaria. Usted o su hijo pueden negarse a participar en el 

estudio. Si su hijo participa en el estudio, usted o su hijo pueden decidir dejarlo en cualquier momento. Sin 

importar la decisión que tome, no habrá penalización alguna a usted o a su hijo ni perderá ninguno de sus 

beneficios usuales. Al firmar esta forma usted no renuncia a ningún derecho legal que tenga su hijo al 

participar en este estudio. 

 Para preguntas, preocupaciones o quejas acerca de este estudio usted debe contactar a Lisa M. G. 

Dennis, M.Ed. at lgiles@email.arizona.edu. Para preguntas acerca de los derechos de su hijo como 

participante en este estudio o para discutir otras preocupaciones relacionadas al estudio o quejas con 

alguien que no sea parte del grupo de investigación, usted debe contactar al programa de protección de 

seres humanos (Human Subjects Protection Program) al 520-626-6721 o en el sitio de internet: 

orcr.vpr.arizona.edu/irb. 

Firmando la forma de permiso de padres. 
He leído (o alguien ha leído para mi) esta forma y estoy enterado de que estoy siendo solicitado de dar 

permiso para que mi hijo participe en un estudio de investigación. He tenido la oportunidad de hacer 

preguntas y he obtenido las respectivas respuestas a mi satisfacción. Yo voluntariamente acepto permitir 

que mi hijo participe en este estudio. No estoy renunciando a derecho alguno al firmar esta forma. Una 

copia de esta forma me será entregada.  

Nombre del niño 

Nombre de la persona autorizada para dar permiso para el niño Firma de la persona autorizada para dar permiso para el niño 

Relación con el niño Fecha y Hora 

Investigador/Personal de Investigación 

He explicado la investigación al (los) representante(s) del participante antes de solicitar su(s) firma(s) 

arriba. No hay espacios en blanco en este documento. Una copia de esta forma se ha entregado al 

participante o a su representante. 

Nombre impreso de la persona que obtiene el consentimiento Firma de la persona que obtiene el consentimiento  

 Fecha y Hora 
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Assent to Participate in Research 

Consentimiento para Participar en la Investigación 

Study Title/Título del Estudio: Cross-Age Tutoring/Curso particular para diferentes edades 

Researcher/Investigadora: Lisa M. G. Dennis, M.Ed. 

We are asking you to be in a research study. Studies are done to find better ways 

to treat people or to understand things better. We want to find out ways to 

improve your math grades. If you decide you want to be in the study you will 

meet with the researcher for 45 minutes once a week for ten weeks, once four 

weeks later, and once in the next school year. 

Nosotros estamos pidiendo que participes en un estudio de investigación. Estos estudios son 

hechos para entender mejor las maneras de tratar personas o de entender mejor las cosas. 

Queremos averiguar maneras de mejorar tus calificaciones en matemáticas. Si tú decides que 

quieres participar en el estudio tenderás reuniones semanales con un investigador de 45 

minutos de duración por diez semanas, una vez que cuatro semanas después, y una vez en el 

próximo año escolar. 

You should ask any questions you have before making up your mind. You can talk to your friends 

and family before you decide. It is okay to say “No” if you don’t want to be in the study. If you 

say “Yes” you can change your mind and quit being in the study at any time without getting in 

trouble. If you decide you want to be in the study, an adult (usually a parent) will also need to 

give permission for you to be in the study. 

Tú puedes preguntar cualquier pregunta que tengas antes de tomar tu decisión. Tú puedes hablar 

con tu familia o amigos antes de tomar tu decisión. Está bien decir “No” si tú no quieres 

participar en el estudio. Si tú dices “Si” tú puedes cambiar de idea y salirte del estudio en 

cualquier momento sin incurrir en problemas. Si tú decides que quieres participar en el 

estudio, un adulto (generalmente uno de tus padres) necesitará darte permiso para que 

puedas participar en el estudio. 

If you want to help us, please write your name on the line below. 

Si quieres ayudarnos, por favor escriba tu nombre en la línea de abajo.  

Signature or printed name of subject Date and time / Fecha y Hora 

Firma o nombre escrito del sujeto/participante 

Investigator/Research Staff  - Investigador/Personal de Investigación 

I have explained the research to the participant before requesting the signature above. A copy of 

this form has been given to the participant or to the participant’s representative. 

He explicado la investigación al participante antes de solicitor la firma arriba. Una copia de esta 

forma se ha entregado al participante o a su representante. 

Printed name of person obtaining assent Signature of person obtaining assent 

Nombre impreso de la persona que obtiene el consentimiento Firma de la persona que obtiene el consentimiento 

 Date and time / Fecha y Hora
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Name:_________________________________________   Date:___________________ 

 

Directions:  Read each question carefully and choose the best answer. 

 

1. What is the solution to the equation below? 

    9 

  5 

 A. 30 B. 50 C. 14 D. 45 

 

 

2. There are 6 boxes of books in the classroom. Each box has 8 books. How many 

books are there in all? 

 A. 48 B. 24 C. 14 D. 12 

 

 

3. What is the next number in this pattern of skip-counting by 5? 

 5, 10, 15, __ 

 A. 25 B. 20 C. 50 D. 18 

 

 

4. Which fact belongs in the same fact family as 3  9 = 27? 

 A. 9  3 = 3 B. 9 + 3 = 12 C. 9 – 3 = 6 D. 9  3 = 27 
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5. What number goes in the box to make the number sentence true? 

 4   = 36 

 A. 6 B. 7 C. 8 D. 9 

 

 

6. Which of the following means the same as 8  4? 

 A. 4 + 8 B. 4 + 4 + 4 + 4 

C. 8 + 8 + 8 + 8 D. 8 + 8 + 8 + 8 + 8 + 8 + 8 + 8 

 

 

7. If the toy store can hang 3 hula hoops on each rack, how many racks do they 

need for 12 hula hoops? 

 A. 9 B. 15 C. 6 D. 4 

 

 

8. Tawney’s sticker collection fills 2 pages in her sticker book. If there are 64 

stickers on each page, about how many stickers are in Tawney’s collection? 

 A. 200 stickers B. 150 stickers C. 120 stickers D. 100 stickers 

 

 

9. James solved the problem below for her homework. 

 8  5 = 40 

What can James do to check her answer? 

 A. Take 40 and add it to 5. B. Take 40 and multiply it by 5. 

C. Take 40 and subtract 5. D. Take 40 and divide it by 5. 
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10. The Garcia family has a large table for family dinners. The table is 4 feet by 8 

feet. 

        4
 feet 

        

        

        

8 feet  

 

What is the area of the table? 

 A. 48 square feet B. 32 square feet C. 24 square feet D. 12 square feet  
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Name:_________________________________________   Date:___________________ 

 

Directions:  Read each question carefully and choose the best answer. 

 

1. What is the solution to the equation below? 

 8  6 = 

 A. 24 B. 48 C. 40 D. 14 

 

 

2. Gloria bought 4 bunches of bananas. There were 9 bananas in each bunch. How 

many bananas did Gloria buy? 

 A. 42 B. 36 C. 24 D. 13 

 

 

3. Maria skip-counted by 6’s to make a number pattern. Which of these could be 

Maria’s number pattern? 

 A. 12 15 24 30 

B. 12 18 21 24 

C. 12 15 20 24 

D. 12 18 24 30 

 

 

4. Which fact belongs in the same fact family as 4  12 = 36? 

 A. 12  4 = 3 B. 12 – 4 = 8 C. 12 + 4 = 16 D. 12  4 = 36 
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5. What number goes in the box to make the number sentence true? 

 6   = 42 

 A. 4 B. 5 C. 6 D. 7 

 

 

6. Which of the following means the same as 3  7? 

 A. 3 + 7   B. 7 + 7 + 7 

C. 3 + 3 + 3 + 3   D. 7 + 7 + 7 + 7 + 7 + 7 + 7 

 

 

7. If each bunch contains 2 flowers, and Trent wants 8 flowers, how many bunches 

should he buy? 

 A. 4 B. 10 C. 16 D. 6 

 

 

8. A muffin company owns 8 bakeries. If each bakery makes 198 muffins per day, 

about how many muffins do the bakeries make each day? 

 A. 1400 muffins B. 1600 muffins C. 2000 muffins D. 200 muffins 

 

 

9. Savannah solved the problem below for her homework. 

 4  3 = 12 

What can Savannah do to check her answer? 

 A. Take 12 and add it to 3. B. Take 12 and subtract 3. 

C. Take 12 and divide it by 3. D. Take 12 and multiply it by 3. 
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10. Jordan has a blanket that is 5 feet by 7 feet. 

       

5
 feet 

       

       

       

       

7 feet  

 What is the area of his blanket? 

 A. 24 square feet B. 30 square feet C. 35 square feet D. 42 square feet  
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Name:_________________________________________   Date:___________________ 

Directions:  Read each question carefully and choose the best answer. 

 

1. Which figure shows 3  2? 

A.  B.  

 

C.  D.  

 

 

2. There are 10 rows of seats in bleachers by the football field. Each row can seat 5 

fans. How many fans can sit in the bleachers? 

 

A. 50 B. 15 C. 30 D. 25 

 

 

3. What number is missing from the sequence? 

 0, 3, 6, __, 12, 15, … 

 

A. 8 B. 9 C. 11 D. 18 

 

 

4. Which fact belongs in the same fact family as 4  8 = 48? 

 

A. 8 – 4 = 4 B. 8  4 = 2 C. 8  4 = 48 D. 8 + 4 = 12 
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5. What number goes in the box to make the number sentence true? 

 9   = 54 

 

A. 4 B. 5 C. 6 D. 7 

 

 

 

6. Which of the following means the same as 6  3? 

 

A. 6 + 3 B. 3 + 3 + 3 C. 6 + 6 + 6 D. 6 + 6 + 6 + 6 

+ 6 + 6 

 

 

 

7. Pat put 3 stamps on each letter he mailed. How many letters did Pat mail if he 

used 6 stamps in all? 

 

A.  9 B. 18 C. 2 D. 3 

 

 

 

8. A factory makes ice cream. For the past 3 days, the factory has made 916 

cartons of chocolate ice cream each day. About how many cartons of chocolate 

ice cream did the factory make in all? 

 

A. 3000 cartons B. 1800 cartons C. 2700 cartons D. 1000 cartons 
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9. Ethan solved the problem below for her homework. 

 7  9 = 63 

What can Ethan do to check her answer? 

 

A. Take 63 and subtract 9. 

B. Take 63 and add it to 9. 

C. Take 63 and multiply it by 9. 

D. Take 63 and divide it by 9. 

 

10. Phillip is growing a garden. His garden is 2 meters long by 3 meters wide. 

 

 

 

2 meters 

 

 

  3 meters 

 

What is the area of his garden? 

 

A. 2 square meters B. 5 square meters C. 6 square meters D. 10 square 

meters  
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Name:_________________________________________   Date:___________________ 

Directions:  Read each question carefully and choose the best answer. 

 

1. What is the solution to the equation below? 

  294 

  52 

 A.   2,058 B. 15,288 C. 10,470 D.   8,258 

 

 

2. Each extension cord is 34 feet long. What is the total length of 60 extension 

cords? 

 A. 2,400 B. 2,040 C. 1,804 D. 904 

 

 

3. What is the value of the expression below when n = 6.7? 

 8  n 

 A. 53.6 B. 48.7 C. 24.6 D. 14.7 

 

 

4. Greg has 9 cookies. 
 

 
 of them are chocolate chip. How many chocolate chip 

cookies are there? 

 A. 1 B. 3 C. 6 D. 4 
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5. What number goes in the box to make the equation true? 

 8   = 40 

 A. 5 B. 6 C. 7 D. 8 

 

 

6. Which value for x makes the number sentence true? 

 4x  + 11 = 23 

 A. 6 B. 5 C. 4 D. 3 

 

 

7. Which of the following lists all the factors of 39? 

 A. 1, 3, 6, 7, 8, 9, 13, 39  B. 1, 6, 7, 8, 13, 21, 39 

C. 1, 3, 13, 39   D. 1, 39 

 

 

8. Which number is closest to the answer to the problem below? 

 52  48 

 A. 2,500 B. 1,000 C. 2,000 D. 1,500 

 

 

9. Which expression has a value of 31? 

 A. [(6  3) – (9  2)] + 4  B. 6 + 3 + [(9  2) + 4] 

C. 6 + [(3  9) + (2  4)]  D. 6  [(3  9) – 2] – 4 
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10. Each side of a square doughnut shop is 9 meters long. 

 

 

 

9 meters 

 

 

 

  9 meters 

 What is the doughnut shop’s area? 

 A. 18 B. 36 C. 63 D. 81  
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Name:_________________________________________   Date:___________________ 

Directions:  Read each question carefully and choose the best answer. 

 

1. What is the solution to the equation below? 

 824  65 =  

 A. 48,120 B.   9,064 C. 24,100 D. 53,560 

 

 

2. There are 73 bags filled with coins. There are 85 coins in each bag. How many 

coins are there in all? 

 A. 5,615 B. 1,508 C. 6,205 D. 3,015 

 

 

3. What is the solution to the equation below? 

 5  7.3 = 

 A. 30.5 B. 12.3 C. 36.5 D. 35.3 

 

 

4. Mary has 18 marbles. 
 

 
 of them were red. How many red marbles were there? 

 A. 2 B. 9 C. 4 D. 10 
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5. What number goes in the box to make the equation true? 

 9   = 72 

 A. 7 B. 8 C. 9 D. 10 

 

 

6. Sarah bought 6 shirts and some pants at the store. The pants cost $12. The total 

cost of the shirts and the pants was $42. Which equations can be used to find the 

cost, s, of 1 shirt? 

 A. s + 12 = 42 B. 6s + 12 = 42 C. 6 + 12s = 42 D. 6(12) + s = 42 

 

 

7. Which of the following lists all the factors of 50? 

 A. 1, 2, 5, 6, 10, 12, 50  B. 1, 2, 5, 10, 25, 50 

C. 1, 2, 25, 50   D. 1, 50 

 

 

8. Which number is closest to the answer to the problem below? 

 67  72 

 A. 1,300 B. 1,400 C. 4,200 D. 4,900 

 

 

9. What is the solution to the equation? 

 4 + 3  12 = 

 A. 24 B. 144 C. 40 D. 82 
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10. A diagram of Tyler’s yard is shown. 

 

 
 

Which expression can Tyler use to find the total area of his yard? 

 A. (12 + 4)  (15 + 7)  B. (12 + 4)  (15 – 7) 

C. (15  12) – (4  7)   D. (15  12) + (4  7)  
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Name:_________________________________________   Date:___________________ 

 

Directions:  Read each question carefully and choose the best answer. 

 

1. What is the solution to the equation below? 

  824 

  61 

 A. 24,144 B. 48,024 C. 50,264 D.   5,768 

 

 

2. A cookie factory produced 61 packages of cookies. There were 24 cookies in each 

package. How many cookies did the factory produce in all? 

 A. 1,464 B. 1,204 C.    805 D. 1,840 

 

 

3. What is the value of the expression below when n = 4.9? 

 3  n 

 A. 12.9 B. 14.7 C. 9.2 D. 7.9 

 

 

4. Jim bought 10 roses for his mother. 
 

 
 of them were red. How many red roses 

were there? 

 A. 5 B. 2 C. 4 D. 8 
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5. What number goes in the box to make the equation true? 

 5   = 35 

 A. 5 B. 6 C. 7 D. 8 

 

 

6. Which value for x makes the number sentence true? 

 5x + 14 = 74 

 A. 12 B. 11 C. 10 D. 9 

 

 

7. Which of the following lists all the factors of 36? 

 A. 1, 2, 3, 4, 6, 9, 12, 18, 36 B. 1, 4, 6, 9, 12, 36 

C. 1, 2, 18, 36   D. 1, 36 

 

 

8. Which number is closest to the answer to the problem below? 

 71  39 

 A. 2,100 B. 2,800 C. 1,100 D. 1,800 

 

 

9. Which expression has a value of 27? 

 A. [(1  2) – (3  4)] + 5  B. 1 + 2 + [(3  4) +5] 

C. 1 + [(2  3) + (4  5)]  D. 1  [(2  3) – 4] – 5 
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10. A square piece of plywood has an area of 100 square feet. 

 

 

 

x feet 

 

 

 

 

 

 x feet 

 

How long is each side of the piece of plywood? 

 A. 50 B. 25 C. 20 D. 10  
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Name:_________________________________________   Date:___________________ 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and circle the face that represents how sure you are that you could solve it 

correctly. 

1. Which figure shows 3  4? 

A.     B.  

 

C.     D.  

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

2. Mario knows that a 1-quart jar holds 4 cups of lemonade. He will make 8 cups of 

lemonade. How many 1-quart jars will Mario need? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

3. What number is missing from the sequence? 

 0, 4, 8, 12, __, 20, … 
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How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

4. Name another fact that belongs in the same fact family as 4  5 = 20? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

5. What number goes in the box to make the equation true? 

 6   = 42 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

6. Write 5  7 as repeated addition. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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7. Mr. Robin’s class is going on a field trip. They need to split into groups of 6 

students. If there are 24 students in Mr. Robin’s class, how many groups will 

there be? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

8. The pool at the park is about 86 feet long. If Raul swims the length of the pool 4 

times, estimate to the hundreds how many feet he will swim. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

9. Chuck solved the problem below for her homework 

 7  4 = 28 

What can Chuck do to check her answer? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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10. Lauren had a page of stamps. She used some of the stamps from the center of the 

page. The picture shows the stamps Lauren has left. 

      

      

      

      

      

 How many stamps did Lauren use? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure  
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Name:_________________________________________   Date:___________________ 

 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and circle the face that represents how sure you are that you could solve it 

correctly. 

 

 

1. What is the solution to the equation below? 

 6  4 = 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

2. Fred helps his teacher pass out books 3 times a day. How many times does Fred 

help his teacher in 5 days? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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3. Maria skip-counted by 3’s to make a number pattern. Which of these could be 

Maria’s number pattern? 

A. 12 15 24 30 B. 12 18 21 24 

C. 12 15 20 24 D. 12 15 18 21 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

4. Name another fact that belongs in the same fact family as 3  6 = 18? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

5. What number goes in the box to make the number sentence true? 

 7   = 35 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

6. Write 3  6 as a repeated addition problem. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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7. There is 7 pieces of peppermint candy in each box. Theo wants to buy 35 pieces 

of peppermint candy to bring to a class party. How many boxes should he buy? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

8. There are 9 jars of jelly beans on the table. If each jar contains 729 jelly beans, 

estimate, to the hundreds, how many jelly beans there are in all. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

9. George solved the problem below for her homework. 

 7  6 = 42 

What can George do to check her answer? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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10. Mary wants new carpeting for her dining room. Her dining room is a 5 yard by 

10 yard rectangle. 

  

  

  

 5 yards 

  

  

  

 

   10 yards 

 

How much carpeting does she need to buy to cover her entire dining room? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure  
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Name:_________________________________________   Date:___________________ 

 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and circle the face that represents how sure you are that you could solve it 

correctly. 

 

1. What is the solution to the equation below? 

  11 

  3 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

2. Juan filled 5 bowls with strawberries. He put 6 strawberries in each bowl. How 

many strawberries did Juan use? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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3. What is the next number in this pattern of skip-counting by 4? 

 4, 8, 12, __ 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

4. Name another fact that belongs in the same fact family as 8  7 = 56? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

5. What number goes in the box to make the number sentence true? 

 5   = 60 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

6. Write 5  9 as a repeated addition problem. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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7. If each box of chocolates contains 2 chocolates, how many boxes does Nicole need 

to buy to get 10 chocolates? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

8. Neelam’s town built a new fence. Each section of the fence has 8 fence posts. If 

the fence has 231 sections, estimate to the hundreds how many fence posts the 

fence has in all. 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 

 

 

9. Lauren solved the problem below for her homework. 

 6  6 = 36 

What can Lauren do to check her answer? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure 
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10. Isabella is making a display board for the school elections. The display board is a 

10 foot by 6 foot rectangle. 

 

 

6 feet 

 

 

   10 feet 

 

How big is the display board? 

How sure are you that you could solve this problem correctly? 

 

not sure somewhat sure very sure  
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Name:_________________________________________   Date:___________________ 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and rate how sure you are that you could solve it correctly using a scale of 1-5. 

 

 

1. What is the solution to the equation below? 

 123  54 =  

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

2. Mr. Dominguez’s class of 27 students collected canned goods for charity. Each 

student collected 34 cans. What was the total number of cans collected? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

3.  What is the solution to the equation below? 

 6  2.4 =  

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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4.  Ethan bought 12 roses for his mother. 
 

 
 of them were red. How many red roses 

were there? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

5. What number goes in the box to make the equation true? 

 7   = 112 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

6. Ms. Cook’s class bought 2 bags of concrete and some bricks to build a border for 

their class garden. The bricks cost $51. The total cost of the bricks and the 

concrete was $57. Which equation can be used to find the cost, b, of 1 bag of 

concrete? 

 

A. b + 51 = 57 B. 2 + 51b = 57 

C. 2b + 51 = 57 D. 2(51) + b = 57 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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7.  List all of the factors for 64. 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

8. Estimate the answer to 37  52 to the nearest hundred. 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

9. What is the solution to the equation 5 + 7  16 = 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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10.  Mary and Joe determine that the dimensions of their school flag need to be 13 

feet by 24 feet. 

 

 

 

13 feet 

 

 

 

 

  24 feet 

 

What will be the area of the school flag? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure  
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Name:_________________________________________   Date:___________________ 

 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and rate how sure you are that you could solve it correctly using a scale of 1-5. 

 

1. What is the solution to the equation below? 

  506 

 64 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

2. Shawna bought 29 boxes of chocolates. There were 83 chocolates in each box. 

How many chocolates did Shawna buy? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

3. What is the value of 6  n when n = 4.7? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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4. Paul has 8 cookies. 
 

 
 of them are chocolate chip. How many chocolate chip 

cookies are there? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

5. What number goes in the box to make the equation true? 

 5   = 30 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

6. What is the value for x that makes the number sentence below true? 

3x + 8 = 20 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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7.  List all of the factors of 42? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

8. Estimate the answer to 28  41 to the nearest hundred. 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

9. Which expression below has a value of 18? 

 

A. [(3  4) – (2  5)] + 1 B. 3 + 4 + [(2  5) + 1] 

C. 3 + [(4  2) + (5  1)] D. 3  [(4  2) – 5] – 1 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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10. The diagram below shows the length and width of the wall that Tara is going to 

cover with wallpaper. 

 

 

 

 

15 feet 

 

 

 

 

 24 feet 

 

What is the least amount of wallpaper Tara will need to cover the entire area of 

the wall? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure  
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Name:_________________________________________   Date:___________________ 

 

Directions:  This survey contains some examples of math problems that you might see on 

homework and tests.  Instead of answering each problem, please read each problem 

carefully and rate how sure you are that you could solve it correctly using a scale of 1-5. 

 

 

1. What is the solution to the equation below? 

 341  25 = 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

2. Ned organized a walk for charity that was 36 miles long. 77 people completed the 

walk. How many miles were walked in all? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

3.  What is the solution to the equation below? 

 8  3.7 = 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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4.  Mary has 12 marbles. 
 

 
 of them were red. How many red marbles were there? 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

5. What number goes in the box to make the equation true? 

 3   = 21 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

6. William bought 5 bags of cookies and some ice cream for the class party. The ice 

cream cost $12. The total cost of the cookies and the ice cream was $27. Which 

equations can be used to find the cost, c, of 1 bag of cookies? 

 

A. 5(12) + c = 27 B. 5c + 12 = 27 

C. 5 + 12c = 27 D. c + 12 = 27 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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7.  List all of the factors of 24. 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

8. Estimate the answer to 52  48 to the nearest hundred. 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 

 

 

 

9. What is the solution to the equation? 

 8 + 4  18 = 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure 
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10. A diagram of Tyler’s yard is shown. 

 15feet  

1
3

 f
ee

t 

      

1
8

 feet 

      

      

      

      

       

       

     
6 feet 

 Which expression can Tyler use to find the total area of his yard? 

 

A. (13 + 18)  (15 + 6) B. (13 + 18)  (15 – 6) 

C. (6  13) – (5  18) D. (15  13) + (6  18) 

How sure are you that you could solve this problem correctly? 

1 2 3 4 5 

not sure somewhat sure very sure  
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Questions to Ask 

 What do you know? What do you need to know? 

 

 Is this problem similar to other problems you have solved before? 

 

 Can you draw a picture or use manipulatives to help you solve the problem? 

 

 What do you need to do first? What will you do next? 

 

 Why did you do that? 

 

 How can you check your answer?  



148 

APPENDIX G: 
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Practice Worksheet 1-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
1  

12 

4 

10 

10 

 3 

2 

 1 

10 

 4 

5 

 6 

There are 7 rows of seats in the classroom. Each row has 12 seats. How many seats are 

there in all? 

 

 

 

 

Kimberly bought 8 bags of potatoes. There were 9 potatoes in each bag. How many 

potatoes did Kimberly buy? 

 

 

 

 

If Sara walks exactly 5 miles per week, how many weeks will it take her to walk 10 

miles? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

There are 8 students in the poetry club. If each student wrote 60 poems, about how many 

poems did the students in the club write in all? 

 

 

 

 

Fill in the missing number. 
10 

  
40 

3 

  
9 

4 

  
16 
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Practice Worksheet 1-b 

 

Name:__________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
3 

 7 

5 

 2 

3 

10 

4 

 1 

2 

 3 

5 

 3 

A pet store has 8 tanks of fish. There are 2 fish in each tank. How many fish does the pet 

store have in all? 

 

 

 

 

A sporting good factory puts 11 playground balls in each shipment. How many 

playground balls will there be in 12 shipments? 

 

 

 

 

If Diane’s baseball card binder holds 5 baseball cards per page, how many pages will 

Diane use for 20 baseball cards? 

 

 

 

 

Fill in the missing number. 
6 

  
54 

2 

  
14 

10 

  
20 
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Practice Worksheet 2-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
12  

 8 

8 

 5 

12 

12 

2 

 8 

3 

 3 

9 

 8 

A summer camp has 12 cabins, and 8 campers can sleep in each cabin. How many 

campers can the cabins hold? 

 

 

 

 

There are 8 students in the school’s writing club. Each student in the club wrote 7 stories. 

How many stories were written in all? 

 

 

 

 

If each bag contains 3 lemons, how many bags should Lydia buy to get 21 lemons? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

A seed company filled 6 bags with seed. They put 86 grams of seed in each bag. About 

how many grams of seed are there in all the bags combined? 

 

 

 

 

Fill in the missing number. 
9 

  
54 

2 

  
18 

11 

  
77 
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Practice Worksheet 2-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
3 

 4 

10 

11 

5 

 7 

3 

 6 

10 

12 

3 

 8 

There are 7 people on each relay race team. Each person runs 10 laps. How many laps 

long is the relay race? 

 

 

 

 

Sandra worked for 11 hours last week. She earned $8 per hour. How much money did 

Sandra earn last week? 

 

 

 

 

If the pet store puts 4 mice in each cage, how many cages do they need for 20 mice? 

 

 

 

 

Fill in the missing number. 
4 

  
32 

5 

  
60 

2 

  
12 
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Worksheet #3-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
3 

12 

6 

 5 

7 

10 

11 

 1 

4 

 4 

7 

 5 

An office building has 7 floors. There are 11 offices per floor. How many offices are in 

the building? 

 

 

 

 

A chef prepared 3 plates of shrimp. There were 4 shrimp on each plate. How many 

shrimp did the chef prepare? 

 

 

 

 

If it takes Marcus 4 minutes to walk one lap around the pond, how many laps could 

Marcus walk in 12 minutes? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

For a fundraiser, 4 people each donated $453 to a university. About how much money did 

the university receive? 

 

 

 

 

Fill in the missing number. 
5 

  
30 

9 

  
72 

7 

  
35 
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Worksheet #3-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
6 

 6 

9 

12 

4 

 2 

6 

 4 

4 

 3 

5 

11 

Mulan made 3 pans of brownies. She cut each pan into 12 brownies. How many brownies 

did Mulan end up with? 

 

 

 

 

A teacher has 4 boxes of chalk. Each box has 2 pieces of chalk. How many pieces of 

chalk does the teacher have? 

 

 

 

 

If each team for a quiz show needs 4 students, and 24 students want to be on the show, 

how many teams should they form? 

 

 

 

 

Fill in the missing number. 
1 

  
11 

11 

  
99 

5 

  
40 
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Worksheet #4-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 
1 

 9 

6 

 7 

8 

10 

1 

10 

6 

 9 

1 

11 

Carlie bought 5 shirts at a sidewalk sale. Each shirt cost $4. How much money did Carlie 

spend? 

 

 

 

 

Luis bought 6 giant cookies, each of which cost $4. How much money did Luis spend? 

 

 

 

 

The office supply store sells pens in packs of 7. How many packs should Zane buy if he 

needs 63 pens? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

A carpet store has 2 commercials every hour on a local television station. About how 

many commercials will the store have in 92 hours? 

 

 

 

 

Fill in the missing number. 
11 

  
66 

8 

  
32 

1 

  
3 
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Worksheet #4-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
6 

10 

10 

 1 

5 

 5 

9 

10 

8 

 6 

9 

11 

There are 12 students in the poetry club. Each student wrote 11 poems. How many poems 

did the students in the club write in all? 

 

 

 

 

Robin filled 6 bowls with tomatoes. She put 12 tomatoes in each bowl. How many 

tomatoes did Robin use? 

 

 

 

 

Brendan made 2 equal stacks of wooden blocks. How many blocks did Brendan put in 

each stack if he used 8 blocks in all? 

 

 

 

 

Fill in the missing number. 
7 

  
63 

6 

  
12 

7 

  
49 

  



157 

Worksheet #5-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
5 

 9 

4 

11 

11 

11 

2 

10 

2 

 7 

11 

 9 

An aquarium has 4 tanks of sharks. Each tank has 2 sharks. How many sharks are there in 

the aquarium? 

 

 

 

 

There are 11 rows of seats in a movie theater. Each row has 11 seats. How many seats are 

there in all? 

 

 

 

 

If Tawney walks exactly 7 miles per week, how many weeks will it take her to walk 14 

miles? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

Last year, 2 people each paid $865 for a puppy. About how much did the people pay in 

total? 

 

 

 

 

Fill in the missing number. 
3 

  
21 

3 

  
12 

6 

  
36 
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Worksheet #5-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
5 

10 

8 

 2 

2 

 4 

12 

10 

9 

 2 

10 

 6 

A hotel is 6 stories tall. There are 6 rooms per story. How many rooms are there in the 

hotel? 

 

 

 

 

A roller coaster at an amusement park has 8 cars, and 8 people can ride in each car. How 

many people can ride the roller coaster at the same time? 

 

 

 

 

Each pie is cut into 5 slices. If Clara wants 20 slices of pie for a party, how many pies 

should she buy? 

 

 

 

 

Fill in the missing number. 
6 

  
60 

5 

  
50 

1 

  
6 
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Worksheet #6-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
12 

11 

8 

 3 

9 

 3 

1 

 4 

10 

 2 

5 

 8 

A pet store has 2 tanks of fish. There are 9 fish in each tank. How many fish does the pet 

store have in all? 

 

 

 

 

A city wants to replace 12 streetlights on each city block. How many new streetlights will 

the city need for 6 blocks? 

 

 

 

 

If Vicky can bake 10 batches of cookies in an hour, how many hours will it take to bake 

10 batches? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

There are 8 jars of jelly beans on a table. Each jar contains 574 jelly beans. About how 

many jelly beans are there in all? 

 

 

 

 

Fill in the missing number. 
7 

  
28 

6 

  
18 

8 

  
56 
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Worksheet #6-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
1 

 6 

6 

11 

1 

 5 

8 

 9 

12 

 6 

8 

11 

There are 11 students in the school’s writing club. Each student in the club wrote 9 

stories. How many stories were written in all? 

 

 

 

 

A city wants to plant 6 trees on each block. How many trees will the city need for 9 

blocks? 

 

 

 

 

Nancy puts 3 mugs on each shelf. How many shelves will she need for 12 mugs? 

 

 

 

 

Fill in the missing number. 
12 

  
24 

5 

  
20 

11 

  
44 
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Worksheet #7-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
6 

12 

9 

 4 

8 

 8 

7 

 3 

9 

 6 

11 

 6 

There are 10 rows of seats in the classroom. Each row has 3 seats. How many seats are 

there in all? 

 

 

 

 

Nick bought 12 bags of apples. There were 2 apples in each bag. How many apples did 

Nick buy? 

 

 

 

 

If each van holds 10 students, how many vans will a group of 50 students need? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

A city has 2 parking spots on each block. About how many parking spots are there on 283 

blocks? 

 

 

 

 

Fill in the missing number. 
5 

  
10 

10 

  
110 

9 

  
108 
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Worksheet #7-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
7 

 4 

9 

 9 

6 

 8 

12 

 7 

7 

 8 

7 

 2 

There are 6 rows of seats in the classroom. Each row has 2 seats. How many seats are 

there in all? 

 

 

 

 

Maria planted 12 rows of rose pushes in her garden. She planted 6 bushes in each row. 

How many rose bushes did Maria plant in the garden? 

 

 

 

 

Greg can skate one lap around the park in 3 minutes. How many laps could Greg skate in 

15 minutes? 

 

 

 

 

Fill in the missing number. 
10 

  
10 

8 

  
16 

6 

  
66 
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Worksheet #8-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
12 

 3 

3 

11 

11 

 12 

7 

 1 

2 

 9 

8 

 4 

4 students are putting on a puppet show. Each student made 4 puppets for the show. How 

many puppets are there in all? 

 

 

 

 

Jamar bought 3 packages of paper towels. There were 4 rolls in each package. How many 

rolls of paper towels did Jamar buy? 

 

 

 

 

There are 12 ping-pong balls in each package. Ellie needs 108 balls for a ping-pong 

tournament. How many packages does Ellie need to buy? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

A print shop ordered 5 shipments of newsprint. There were 641 sheets of newsprint in 

each shipment. About how many sheets of newsprint did the print shop order in all? 

 

 

 

 

Fill in the missing number. 
4 

  
48 

11 

  
33 

11 

  
110 
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Worksheet #8-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
6 

 3 

1 

 1 

4 

 7 

2 

12 

1 

 2 

12 

 1 

At a ski resort, the ski lift has 7 chairs, and 5 skiers can ride in each chair. How many 

skiers can ride the ski lift at the same time? 

 

 

 

 

A candy factory makes 3 pieces of candy each day. How many pieces of candy will the 

factory make in 9 days? 

 

 

 

 

If Cora’s photo album holds 5 photos per page, how many pages will Cora use for 5 

photos? 

 

 

 

 

Fill in the missing number. 
9 

  
81 

1 

  
1 

1 

  
7 
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Worksheet #9-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
10 

 8 

8 

12 

9 

 1 

9 

 5 

11 

 7 

1 

 3 

Hunter bought 9 bags of potatoes. There were 3 potatoes in each bag. How many potatoes 

did Hunter buy? 

 

 

 

 

A pet store has 12 tanks of tadpoles. There are 3 tadpoles in each tank. How many 

tadpoles does the pet store have in all? 

 

 

 

 

If it takes Karen 5 minutes to skate one lap around the park, how many laps could Karen 

skate in 25 minutes? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

Jonah bought 8 bags of bagels. If each bag had 19 bagels, about how many bagels did 

Jonah buy? 

 

 

 

 

Fill in the missing number. 
3 

  
30 

5 

  
35 

4 

  
8 
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Worksheet #9-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
8 

 7 

1 

 7 

11 

 8 

9 

 7 

10 

 7 

4 

 5 

Dina made 9 pans of brownies. She cut each pan into 5 brownies. How many brownies 

did Dina end up with? 

 

 

 

 

Cole bought 6 bags of candy. There were 4 pieces of candy in each bag. How many 

pieces of candy did Cole buy? 

 

 

 

 

The toy store can hang 3 hula hoops on each rack. If they have 18 hula hoops for sale, 

how many racks do they need? 

 

 

 

 

Fill in the missing number. 
5 

  
25 

2 

  
8 

1 

  
5 
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Worksheet #10-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
12 

 4 

1 

 8 

4 

 6 

3 

 1 

4 

 8 

7 

 9 

A notebook company makes notebooks with covers in 6 different colors. A school district 

ordered 10 notebooks in each color. How many notebooks in total did the school district 

order? 

 

 

 

 

Kelsie bought 4 bunches of flowers. There were 8 flowers in each bunch. How many 

flowers did Kelsie buy? 

 

 

 

 

Elizabeth reads 2 books in a week. How many weeks will it take her to read 6 books? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

Scarlett worked as a newspaper writer for 5 days last year. She wrote 168 words each 

day. About how many words did Scarlett write for the newspaper in total? 

 

 

 

 

Fill in the missing number. 
6 

  
48 

4 

  
28 

11 

  
88 
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Worksheet #10-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
12 

 2 

4 

12 

5 

 1 

4 

 9 

10 

 5 

7 

11 

Ebony made 9 picture collages. She used 6 pictures in each collage. How many pictures 

did Ebony use in all? 

 

 

 

 

A chef prepared 9 plates of pancakes. There were 9 pancakes on each plate. How many 

pancakes did the chef prepare? 

 

 

 

 

A pencil factory puts 4 pencils in each box. How many boxes will the factory use for 20 

pencils? 

 

 

 

 

Fill in the missing number. 
5 

  
5 

7 

  
42 

2 

  
22 
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Worksheet #11-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
8 

 1 

10 

 9 

7 

12 

10 

10 

5 

12 

6 

 2 

There are 7 people on each relay race team. Each person runs 2 laps. How many laps long 

is the relay race? 

 

 

 

 

Patrick bought 6 packages of cookies. Each package had 9 cookies. How many cookies 

did Patrick buy? 

 

 

 

 

At the department store, each package of shirts contains 4 shirts. If Peter needs 16 shirts, 

how many packages must he buy? 

 

 

 

 

Estimate the answer to the following question to the nearest hundred. 

A furniture company sent 2 advertisements to each person in town. If there are 714 

people in the town, about how many advertisements did the company send in all? 

 

 

 

 

Fill in the missing number. 
4 

  
4 

3 

  
18 

6 

  
24 
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Worksheet #11-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
5 

 4 

11 

 3 

7 

 6 

6 

 1 

11 

 5 

2 

 2 

A summer camp has 6 cabins, and 12 campers can sleep in each cabin. How many 

campers can the cabins hold? 

 

 

 

 

Vivian bought 2 packages of socks. Each package contained 6 pairs of socks. How many 

pairs of socks did Vivian buy in total? 

 

 

 

 

Each car on the roller coaster holds 2 people. If 10 people can ride at a time, how many 

cars does the roller coaster have? 

 

 

 

 

Fill in the missing number. 
9 

  
90 

12 

  
120 

8 

  
72 
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Worksheet #12-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
3 

 9 

2 

 5 

11 

 2 

3 

 5 

2 

 6 

7 

 7 

A carpet store has 6 commercials every hour on a television station. How many 

commercials will the store have in 11 hours? 

 

 

 

 

Brittney has 8 shelves of dolls in her room. There are 5 dolls on each shelf. How many 

dolls are there in total? 

 

 

 

 

It takes Nate 5 minutes to clean a window. How many windows could he clean in 20 

minutes? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

A school owns 7 buses. There are 59 seats on each bus. About how many seats in total 

are there on the buses? 

 

 

 

 

Fill in the missing number. 
12 

  
84 

2 

  
24 

9 

  
63 
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Worksheet #12-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
11 

 4 

11 

10 

2 

11 

3 

 2 

12 

 9 

12 

 5 

Grace made 10 beaded necklaces. She used 9 plastic beads on each necklace. How many 

plastic beads did Grace use in all? 

 

 

 

 

Sam went to the grocery store and bought 8 boxes of doughnuts. There were 4 doughnuts 

in each box. How many doughnuts did Sam buy? 

 

 

 

 

If a golf ball factory can fit 2 golf balls in each shipping box, how many boxes should the 

company use to ship 12 golf balls? 

 

 

 

 

Fill in the missing number. 
4 

  
36 

6 

  
6 

3 

  
6 
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Worksheet #13-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
1  

12 

12  

 8 

3 

12 

1 

 9 

5 

 9 

12 

11 

A jewelry company made 8 emerald bracelets. They put 4 emeralds on each bracelet. 

How many emeralds did the company use? 

 

 

 

 

Candy costs $11 per pound. How much does 2 pounds of candy cost? 

 

 

 

 

If the auto shop puts 7 cars in each garage, how many garages do they need for 56 cars? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

Grace’s sticker collection fills 4 pages in her sticker book. If there are 36 stickers on each 

page, how many stickers are in Grace’s collection? 

 

 

 

 

Fill in the missing number. 
2 

  
6 

10 

  
120 

4 

  
12 

 

  



174 

Worksheet #13-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
6 

12 

12 

 3 

10 

 8 

12 

 4 

8 

 1 

3 

 9 

There are 6 rows of seats in the classroom. Each row has 9 seats. How many seats are 

there in all? 

 

 

 

 

James bought 5 bags of oranges. There were 11 oranges in each bag. How many oranges 

did James buy? 

 

 

 

 

Paul made 7 equal stakes of wooden blocks. If he used 42 blocks in all, how many blocks 

did Paul put in each stack? 

 

 

 

 

Fill in the missing number. 
8 

  
48 

9 

  
18 

12 

  
72 
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Worksheet #14-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
4 

10 

8 

 5 

6 

 5 

6 

 7 

4 

11 

8 

 3 

Each question on a game show is worth 7 points. Last night, a contestant answered 11 

questions correctly. How many points did the contestant earn? 

 

 

 

 

A roller coaster at an amusement park has 3 cars, and 7 people can ride in each car. How 

many people can ride the roller coaster at the same time? 

 

 

 

 

Each car on the roller coaster holds 9 people. How many cars does the roller coaster have 

if 54 people can ride at a time? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

Each question on a game show is worth 7 points. Last night, a contestant answered 49 

questions correctly. About how many points did the contestant earn? 

 

 

 

 

Fill in the missing number. 
7 

  
56 

1 

  
2 

10 

  
70 
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Worksheet #14-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
9 

 4 

3 

11 

8 

12 

1 

 8 

10 

 9 

2 

 5 

A pet store has 7 cages of birds. There are 4 birds in each cage. How many birds does the 

pet store have in all? 

 

 

 

 

A sporting good factory puts 8 playground balls in each shipment. How many playground 

balls will there be in 12 shipments? 

 

 

 

 

An airplane has 10 seats in each row. The plane can seat 70 passengers. How many rows 

of seats does the airplane have? 

 

 

 

 

Fill in the missing number. 
10 

  
50 

11 

  
55 

12 

  
108 
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Worksheet #15-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
10 

 3 

12 

12 

7 

10 

8 

10 

11 

11 

9 

 3 

For a joke competition, 4 people each told 7 jokes. How many jokes were told in all? 

 

 

 

 

Paula’s town built a new fence. Each section of the fence has 5 fence posts. The fence has 

7 sections. How many fence posts does the fence have in all? 

 

 

 

 

If each bag contains 3 potatoes, how many bags should Lyla buy to get 12 potatoes? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

A seed company filled 8 bags with seed. They put 76 grams of seed in each bag. About 

how many grams of seed are there in all the bags combined? 

 

 

 

 

Fill in the missing number. 
5 

  
15 

3 

  
24 

5 

  
55 
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Worksheet #15-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
8 

 8 

11 

12 

9 

 1 

4 

x 6 

7 

12 

11 

 2 

A summer camp has 6 cabins, and 9 campers can sleep in each cabin. How many campers 

can the cabins hold? 

 

 

 

 

There are 12 students in the school’s art club. Each student in the club painted 4 pictures. 

How many pictures were painted in all? 

 

 

 

 

If the pet store puts 5 fish in each tank, how many tanks do they need for 20 fish? 

 

 

 

 

Fill in the missing number. 
9 

  
99 

10 

  
60 

8 

  
88 
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Worksheet #16-a 

 

Names: _________________________________________________________________ 

 

Do the following questions together. 

 
2 

 1 

2 

 8 

11 

 1 

1 

10 

2 

10 

1 

 4 

A hotel is 8 stories tall. There are 9 rooms per story. How many rooms are there in the 

hotel? 

 

 

 

 

Quincy planted 6 types of trees in his orchard. He planted 11 of each type of tree. How 

many trees did Quincy plant in the orchard? 

 

 

 

 

If Brett walks exactly 9 miles per week, how many weeks will it take him to walk 36 

miles? 

 

 

 

 

Estimate the answer to the following question to the nearest ten. 

There are 7 students in the poetry club. If each student wrote 47 poems, about how many 

poems did the students in the club write in all? 

 

 

 

 

Fill in the missing number. 
7 

  
14 

12 

  
12 

4 

  
20 
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Worksheet #16-b 

 

Name: __________________________________________________________________ 

 

Do the following questions on your own and then check your answer with your 

partner. 

 
7 

 3 

7 

 1 

9 

 5 

3 

 1 

10 

10 

3 

 5 

There are 5 people on each relay race team. Each person runs 9 laps. How many laps long 

is the relay race? 

 

 

 

 

Jill worked for 7 hours last week. She earned $6 per hour. How much money did Jill earn 

last week? 

 

 

 

 

If Dane’s baseball card binder holds 6 baseball cards per page, how many pages will 

Dane use for 48 baseball cards? 

 

 

 

 

Fill in the missing number. 
7 

  
77 

2 

  
4 

12 

  
60 

 

  



181 

REFERENCES 

Arizona Department of Education. (2005, September). Arizona's Instrument to Measure 

Standards (AIMS): State Board Approved AIMS Performance Level Descriptors. 

Retrieved from http://www.azed.gov/standards-development-

assessment/aims/performance 

Arizona Department of Education. (2012, July). Arizona's Assessment Program for 

School Year 2012-2013. Retrieved from http://www.azed.gov/standards-

development-assessment/files/2012/07/az-assessment-overview-sy-2012-2013.pdf 

Assessment Section, Arizona Department of Education. (2005, September). Arizona’s 

Instrument to Measure Standards (AIMS): Sample Test Grade 5. Arizona 

Department of Education. 

Assessment Section, Arizona Department of Education. (2006, April). Arizona’s 

Instrument to Measure Standards (AIMS): Sample Test Grade 3. Arizona 

Department of Education. 

Assessment Section, Arizona Department of Education. (2011, January). AIMS Grade 3 

Mathematics Sample Test and Think-Throughs. Arizona Department of 

Education. 



182 

Assessment Section, Arizona Department of Education. (2011, January). AIMS Grade 5 

Mathematics Sample Test and Think-Throughs. Arizona Department of 

Education. 

Aunola, K., Leskinen, E., & Nurmi, J. (2006). Developmental dynamics between 

mathematical performance, task motivation, and teachers’ goals during the 

transition to primary school. British Journal of Educational Psychology, 76(1). 

21-40. 

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 

Psychological Review, 84(2), 191–215. 

Bandura, A. (1982). Self-efficacy mechanism in human agency. American Psychologist, 

37(2), 122–147. 

Bandura, A. (1986). Social foundations of thought and action: A social cognition theory. 

Englewood Cliffs, NJ: Prentice-Hall. 

Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning. 

Educational Psychologist, 28(2), 117–148. 

Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W. H. 

Freeman. 

Bong, M. & Skaalvik, E. M. (2003). Academic self-concept and self-efficacy: How 

different are they really? Educational Psychology Review 15(1), 1-40. 



183 

Cleary, T. J. & Chen, P. P. (2009). Self-regulation, motivation, and math achievement in 

middle school: Variations across grade level and math context. Journal of School 

Psychology, 47. 291-314. 

Collins, J. L. (1985). Self-efficacy and ability in achievement behavior. (Unpublished 

doctoral dissertation). Stanford University, Stanford, CA. 

Collins, A., Brown, J. S., & Newman, S. E. (1989). Cognitive apprenticeships: Teaching 

the crafts of reading, writing, and mathematics. In L. B. Resnick (Ed.) Knowing, 

learning and instruction: Essays in honor of Robert Glaser (pp. 453-493). 

Hillsdale, NJ: Erlbaum. 

Davenport, S. V., Arnold, M., & Lassmann, M. (2004). The impact of cross-age tutoring 

on reading attitudes and reading achievement. Reading Improvement, 41(1), 3-12. 

Dufrene, B. A., Noell, G. H., Gilbertson, D. N. & Duhon, G. J. (2005). Monitoring 

implementation of reciprocal peer tutoring: Identifying and intervening with 

students who do not maintain accurate implementation. School Psychology 

Review, 34(1). 74-86. 

Ellis, S. & Rogoff, B. (1982). The strategies and efficacy of child versus adult teachers. 

Child Development, 53(3), 730-735. 



184 

Falco, L. D. (2008). “Skill-builders”: Enhancing middle school students self-efficacy and 

adaptive learning strategies in mathematics. (Unpublished doctoral dissertation). 

University of Arizona, Tucson, AZ. 

Falco, L. D., Summers, J. J., & Bauman, S. (2010). Encouraging mathematics 

participation through improved self-efficacy: A school counseling outcomes 

study. Educational Research and Evaluation, 16(6), 529-549. 

Fantuzzo, J. W., King, J. A., & Heller, L. R. (1992). Effects of reciprocal peer tutoring on 

mathematics and school adjustment: A component analysis. Journal of 

Educational Psychology, 84(3), 331-339. 

Fast, L. A., Lewis, J. L., Bryant, M. J., Bocian, K. A., Cardullo, R. A., Rettig, M., & 

Hammond, K. A., (2010). Does math self-efficacy mediate the effect of perceived 

classroom environment on standardized math performance? Journal of 

Educational Psychology, 102(3), 729-740. 

Feather, N. T. (1988). Values, valences and course enrollment: Testing the role of 

personal values within an expectancy-valence framework. Journal of Educational 

Psychology, 80(3), 381-391. 

Feldman, R. S., Devin-Sheehan, L., & Allen, V. L. (1976). Children tutoring children: A 

critical review of research. In V. L. Allen (Ed.), Children as teachers: Theory and 

research on tutoring (pp. 235-252). New York, NY: Academic Press. 



185 

Gabriele, A. J. (2007). The influence of achievement goals on the constructive activity of 

low achievers during collaborative problem solving. British Journal of 

Educational Psychology, 77(1) 121-141. 

Garcia, J. N., & de Caso, A. M. (2006). Changes in writing self-efficacy and writing 

products and processes through specific training in the self-efficacy beliefs of 

students with learning disabilities. Learning Disabilities: A Contemporary 

Journal, 4(2), 1-27. 

Hembree, R. (1990). The nature, effects, and relief of mathematics anxiety. Journal for 

Research in Mathematics Education, 21(1), 33-46. 

Junge, M. E., & Dretzke, B. J. (1995). Mathematical self-efficacy gender differences in 

gifted/talented adolescents. Gifted Child Quarterly, 39(1), 22–28. 

Kenney-Benson, G. A., Pomerantz, E. M., Ryan, A. M., & Patrick, H. (2006). Sex 

differences in math performance: The role of children’s approach to schoolwork. 

Developmental Psychology, 42(1), 11–26. 

Kikas, E., Peets, K., Palu, A., & Afanasjev, J. (2009). The role of individual and 

contextual factors in the development of maths skills. Educational Psychology, 

29(5), 541-560. 



186 

Lerdpornkulrat, T., Koul, R., & Sujivorakul, C. (2012). The influence of ability beliefs 

and motivational orientation on the self-efficacy of high school students in 

Thailand. Australian Journal of Education, 56(2), 163-181. 

Lyman, R. D., Prentice-Dunn, S., Wilson, D. R., & Bonfilio, S. A. (1984). The effect of 

success or failure on self-efficacy and task persistence of conduct-disordered 

children. Psychology in the Schools, 21(4), 516–519. 

Margolis, H., & McCabe, P. P. (2006). Improving self-efficacy and motivation: What to 

do, what to say. Intervention in School and Clinic, 41(4), 218–227. 

Martin, A. J., & Marsh, H. W. (2006). Academic resilience and its psychological and 

educational correlates: A construct validity approach. Psychology in the Schools, 

43, 267–281. 

McAuley, E. (1985). Modeling and self-efficacy: A test of Bandura’s model. Journal of 

Sport Psychology, 7, 283–295. 

McCaslin, M., Burross, H. L., Good., T. L. (2005). Change and continuity in student 

achievement from grades 3 to 5: A policy dilemma. Education Policy Analysis 

Archives, 13(1), 1-18. 

Meece, J. L., Glienke, B. B., & Burg, S. (2006). Gender and motivation. Journal of 

School Psychology, 44(5), 351–373. 



187 

Meece, J. L., Wigfield, A., Eccles, J. S. (1990). Predictors of math anxiety and its 

influence on young adolescence course enrollment intentions and performance in 

mathematics. Journal of Educational Psychology, 82(1), 60-70. 

Miller, D., Topping, K., & Thurston, A. (2010). Peer tutoring in reading: The effects of 

role and organization on two dimensions of self-esteem. British Journal of 

Educational Psychology, 80(3), 417-433. 

Multon, K. D., Brown, S. D., & Lent, R. W. (1991). Relation of self efficacy beliefs to 

academic outcomes: A meta-analytic investigation. Journal of Counseling 

Psychology, 38(1), 30–38. 

National Council of Teachers of Mathematics (2000). Principles and standards for 

school mathematics: An overview. Portland, OR: Graphic Arts Center. 

National Governors Association Center for Best Practices & Council of Chief State 

School Officers. (2010). Common Core State Standards for Mathematics. 

Washington, DC: Authors. 

Peterson, D. W. & Miller, J. A. (1990). Providing opportunities for student success 

through cooperative learning and peer tutoring. Special Services in the Schools, 

5(3-4), 155-177. 



188 

Reynolds-Keefer, L., Johnson, R., Dickenson, T., & McFadden, L. (2009). Validity 

issues in the use of pictorial Likert scales. Studies in Learning, Evaluation 

Innovation and Development, 6(3), 15-24. 

Rosenthal, T. L. & Bandura, A. (1978). Psychological modeling: Theory and practice. In. 

S. L. Garfield & A. E. Bergin (Eds.), Handbook of psychotherapy and behavior 

change: An empirical analysis (2nd ed., pp. 621-658). New York, NY: Wiley. 

Rosenthal, T. L. & Zimmerman, B. J. (1978). Social learning and cognition. New York, 

NY: Academic Press. 

Ross, J. A., Scott, G., Bruce, C. D. (2012). The gender confidence gap in fractions 

knowledge: Gender differences in student belief-achievement relationships. 

School Science and Mathematics, 112(5), 278-288. 

Schunk, D. H. (1981). Modeling and attributional effects on children’s achievement: A 

self-efficacy analysis. Journal of Educational Psychology, 73(1), 93–105. 

Schunk, D. H. (1984). Self-efficacy perspective on achievement behavior. Educational 

Psychologist, 19(1). 48-58. 

Schunk, D. H. (1985). Participation in goal setting: Effects on self-efficacy and skills of 

learning-disabled children. Journal of Special Education, 19(3), 307–317. 

Schunk, D. H. (1989a). Self-efficacy and cognitive achievement: Implications for 

students with learning problems. Journal of Learning Disabilities, 22(1), 14–22. 



189 

Schunk, D. H. (1989b). Self-efficacy and cognitive skill learning. In C. Ames & R. Ames 

(Eds.), Research on motivation in education (pp. 13–44). San Diego, CA: 

Academic Press. 

Schunk, D. H., & Hanson, A. R. (1985). Peer models: Influence on children’s self-

efficacy and achievement. Journal of Educational Psychology, 77(3), 313–322. 

Schunk, D. H., & Hanson, A. R. (1989). Self-modeling and children’s cognitive skill 

learning. Journal of Educational Psychology, 81(2), 155–163. 

Schunk, D. H., & Lilly, M. W. (1984). Sex differences in self-efficacy and attributions: 

Influence of performance feedback. Journal of Early Adolescence, 4(3), 203–213. 

Siegle, D., & McCoach, D. B. (2007). Increasing student mathematics self-efficacy 

through teacher training. Journal of Advanced Academics, 18(2), 278-312. 

Skaalvik, E. M., & Skaalvik, S. (2004). Self-concept and self-efficacy: A test of the 

internal/external frame of reference model and predictions of subsequent 

motivation and achievement. Psychological Reports, 95(3f), 1187–1202. 

Skinner, E. A., Wellborn, J. G., & Connell, J. P. (1990). What it takes to do well in 

school and whether I’ve got it: A process model of perceived control and 

children’s engagement and achievement in school. Journal of Educational 

Psychology, 82(1), 22–32. 



190 

Stevens, T., Olivárez, A., Jr., & Hamman, D. (2006). The role of cognition, motivation, 

and emotion in explaining the mathematics achievement gap between Hispanic 

and White students. Hispanic Journal of Behavioral Sciences, 28(2), 161–186. 

Stevens, T., Olivárez, A., Jr., Lan, W. Y., & Tallent-Runnels, M. K (2004). Role of 

mathematics self-efficacy and motivation in mathematics performance across 

ethnicity. Journal of Educational Research, 97(4), 208–221. 

Tella, A. (2007). The impact of motivation on student’s academic achievement and 

learning outcomes in mathematics among secondary school students in Nigeria. 

Eurasia Journal of Mathematics, Science & Technology Education, 3(2). 149-

156. 

U.S. Department of Education. (2001). The elementary and secondary education act (The 

no child left behind act of 2001). Retrieved from 

http://www2.ed.gov/policy/elsec/leg/esea02/index.html 

U.S. Department of Education. (2002). No Child Left Behind (Public Law 107–110). 

Retrieved from http://www2.ed.gov/policy/elsec/leg/esea02/107-110.pdf 

U.S. Department of Education. (2009). President Obama, U.S. Secretary of Education 

Duncan announce national competition to advance school reform. Retrieved from 

http://www.ed.gov/news/pressreleases/2009/07/07242009.html 



191 

U.S. Department of Education. (2009). Race to the Top Assessment Program. Retrieved 

from http://www2.ed.gov/programs/racetothetop-assessment/index.html 

Walker, J. M. T. (2008). Looking at teacher practices through the lens of parenting style. 

The Journal of Experimental Education, 76(2), 218-240. 

Wigfield A., Eccles, J. S., Yoon, K. S., Harold, R. D., Arbereton, A. J. A., Freedman-

Doan, C., & Blumenfeld, P. C. (1997). Change in children’s competence beliefs 

and subjective task values across the elementary school years: A 3-year study. 

Journal of Educational Psychology, 89(3), 451-469. 


	LIST OF TABLES
	LIST OF FIGURES
	ABSTRACT
	CHAPTER 1 – INTRODUCTION AND BACKGROUND
	Introduction
	Background
	Multiplication Skills
	Multiplication on Standardized Tests
	Self-Efficacy
	Peer-Tutoring

	Summary of Current Study
	Research Questions and Hypotheses
	Achievement Research Question and Hypothesis
	Self-Efficacy Research Question and Hypothesis


	CHAPTER 2 - LITERATURE REVIEW
	Overview
	Sources of Self-Efficacy
	Past Performances
	Vicarious Experiences
	Verbal Persuasion
	Physiological States

	Development of Self-Efficacy over Time
	Gender Differences in Self-Efficacy
	Effects of Self-Efficacy
	Self-Efficacy and Choice of Activity
	Self-Efficacy and Affect
	Self-Efficacy and Cognitive Beliefs
	Self-Efficacy and Motivation

	Self-Efficacy and Academic Achievement
	Sources of Self-Efficacy and Academic Achievement

	Modeling to Increase Self-Efficacy
	Peer Modeling

	Training for Self-Efficacy
	Summary

	CHAPTER 3 - METHODS
	Participant Selection
	Achievement and Self-Efficacy Measures
	Procedures
	Skill-Builders Only Group
	Cross-Age Peer Tutoring Only Group
	Combined Skill-Builders and Cross-Age Tutoring Group

	Coding and Analysis

	CHAPTER 4: RESULTS
	Achievement as a Dependent Variable
	Self-Efficacy as a Dependent Variable

	CHAPTER 5: DISCUSSION
	Overview
	Findings
	Achievement Findings
	Self-Efficacy Findings

	Limitations and Directions of Future Research
	Limitations of the Sample
	Limitations of the Skill-Builder Program
	Limitations of the Measures

	Conclusion

	APPENDIX A: HUMAN SUBJECT CONSENT FORMS, PARENT CONSENT AND MINOR ASSENT
	APPENDIX B.1: THIRD-GRADE ACHIEVEMENT INSTRUMENT, VERSION 1
	APPENDIX B.2: THIRD-GRADE ACHIEVEMENT INSTRUMENT, VERSION 2
	APPENDIX B.3: THIRD-GRADE ACHIEVEMENT INSTRUMENT, VERSION 3
	APPENDIX C.1: FIFTH-GRADE ACHIEVEMENT INSTRUMENT, VERSION 1
	APPENDIX C.2: FIFTH-GRADE ACHIEVEMENT INSTRUMENT, VERSION 2
	APPENDIX C.3: FIFTH-GRADE ACHIEVEMENT INSTRUMENT, VERSION 3
	APPENDIX D.1: THIRD-GRADE SELF-EFFICACY INSTRUMENT, VERSION 1
	APPENDIX D.2: THIRD-GRADE SELF-EFFICACY INSTRUMENT, VERSION 2
	APPENDIX D.3: THIRD-GRADE SELF-EFFICACY INSTRUMENT, VERSION 3
	APPENDIX E.1: FIFTH-GRADE SELF-EFFICACY INSTRUMENT, VERSION 1
	APPENDIX E.2: FIFTH-GRADE SELF-EFFICACY INSTRUMENT, VERSION 2
	APPENDIX E.3: FIFTH-GRADE SELF-EFFICACY INSTRUMENT, VERSION 3
	APPENDIX F: QUESTIONS TO ASK
	APPENDIX G: CROSS-AGE TUTORING WORKSHEETS
	REFERENCES

