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ABSTRACI' 

The purpose of this study was to investigate the 

effects of cross-age tutoring on underachieving fifth grade 

students in the areas of mathematical achievement and 

self-perception. 

Although much remains to be examined and discovered 

relative to the rationale and theories that serve as bases 

for cross-age tutoring, there is mounting evidence that 

tutoring may increase academic achievement and self

perception. 

There was a need for such a study because the research 

on tutoring is contradictory. Some studies show that 

tutoring is beneficial for students, while other studies 

indicate that tutoring does not make a difference. 

Although there is a belief that tutoring is beneficial, the 

effects of participating in a cross-age tutoring program 

have yet to be answered by the research community. 

A one-group pretest/posttest design was utilized. The 

population consisted of 20 underachieving fifth grade 

students tutoring 20 underachieving first grade students. 

Three self-perception subscale measures and two 

mathematical achievement subscale measures were given to 

the underachievlng fifth grade students before and after 

the intervention. 
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Significant results beyond the .05 level of confidence 

were obtained on three of the five hypotheses. The three 

self-perception subscale measures changed significantly, but 

decreased over time. The two mathematical achievement 

subscale measures did not change significantly over time. 

These findings do not support the intervention of 

cross-age tutoring as an effective influence on 

mathematical achievement or self-perception. 



10 

CHAPrER 1 

THE PROBLEM 

Introduction 

Many students in the public school system are not 

meeting educational expectations. This concern has led to 

a variety of experimental programs in the classroom. 

Having students tutor other students has been suggested as 

one alternative teaching method to meet the educational 

expectations of students in the public school system. This 

restructuring of the instructional environment so that 

students work together has been presented by some 

researchers as one alternative method which may hold the 

potential to provide educational outcomes more positive 

than those presently being provided in our educational 

system (Kagan, 1986; Triovata, 1978). 

Statement of the Problem 

Palitto (1976) has traced the historical roots of peer 

tutoring back to first century AD when Quintilian noted the 

practice of having younger children taught by older 

children in his Institutio Oratoria. The ancient Greeks 

and the Romans used student tutors as well. Comenius 

(1652-1679) supported tutoring and felt that it was of 

definite benefit to both the tutor and the tutee. The 
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Montessori system, the Lancaster, Fowle, and Bell approach 

have all used students to help other students (Land, 1984). 

From the latter part of the 19th century until the 

1960s, there are few references to peer teaching in the 

educational literature (Wagner, 1982). No major figures or 

movements appeared during that time except that writers 

allude to the use of peer teaching in one-room schools of 

rural America. 

Since the early 1970s, a body of research has emerged 

describing different programs in which children teach other 

children (Ehly & Larsen, 1980~ Allen, 1976). At the most 

basic level, peer tutoring is children teaching other 

children, usually on a one-to-one basis. The term "peer 

tutoring," has been used in the literature to describe a 

plethora of situations in which a person provides 

instructional assistance and guidance to another person. 

Students tutoring other students of approximately the same

age or same-grade level are seldom cited in the literature. 

More frequently mentioned in contemporary literature are 

cross-age tutoring programs. 

It is difficult to summarize research on peer tutoring 

because programs are diverse in the procedures used as well 

as desired outcomes (Jenkins & Jenkins, 1980). One survey 

of peer tutoring practices (Klaus, 1975a), for example, 

concl uded that "successful programs depend on lots of 
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Common sense and plain hard work, and as long as these two 

ingredients are present, almost any combination of design 

alternative seems capable of producing beneficial 

outcomes." 

Although much remains to be examined and discovered 

relative to the rationale and theories that serve as bases 

for peer tutoring, there is mounting evidence that tutoring 

may increase academic achievement, confidence, self

concept, and attitude toward school (Maheady & Sainato, 

1986; Hendrickson, 1983; Cohen, Kulik, & Kulik, 1982). 

Rationale for the Study 

This study was concerned with the effects of cross-age 

tutoring on underachieving fifth grade students in the 

areas of mathematical achievement and self-perception. The 

outcomes were evaluated using instruments measuring 

nlathematical achievement and self-perception. Specifically, 

effects on mathematical achievement were assessed by the 

subscales of numeration and computation; and, the effects 

on self-perception were measured b¥ the subscales 

of mathematical perception, student-self, and self-concept. 

There was a need for such a study because the research 

on tutoring is contradictory. Some studies show that 

tutoring is beneficial for students, while other studies 

indicate that tutoring does not make a difference. 

Although there is a belief that tutoring is beneficial, the 
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effects of participating in a tutoring program have yet to 

be answered by the research community. 

Research Questions 

This study was designed to address the following 

questions: 

1. Is there an effect on mathematical achievement for 

underachieving fifth grade students participating 

in a cross-age tutoring program? 

2. Is there an effect on self-perception for 

underachieving fifth grade students participating 

in a cross-age tutoring program? 

Hypotheses 

The following null-hypotheses were tested: 

H: There will be no difference in the mean scores on 
1 

the Mathematics Perception section of the Affective 

Perception Inventory for underachieving fifth grade 

students before and after participating in a cross-age 

tutoring program. 

H: There will be no difference in the mean scores on 
2 

the Self-Concept Section of the Affective Perception 

Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutoring program. 

H: There will be no difference in the mean scores on 
3 

the Student-Self section of the Affective Perception 
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Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutorial program. 

H: There will be no difference in the mean scores on 
4 

the Numeration section of the Stanford Diagnostic 

Mathematics Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 

H: There will be no difference in the mean scores on 
5 

the Computation section of the Stanford Diagnostic 

Mathematics Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 

Definitions of Terms 

The following terms are defined for this project: 

Peer tutoring: A person providing instructional 

assistance and guidance to another person, usually on a 

one-to-one basis. This term describes cross- and same-age 

tutoring arrangements (Cohen, Kirk, & Dickson, 1972). 

Same-age tutoring: Students instructing other students 

of approximately the same-age or same grade (Ehly, & 

Larson, 1980). 

Cross-age tutoring: An older, more advanced student 

teaching a younger, less advanced student (Elliott, 1977). 

Tutor: Student giving instruction to another student. 



Tutee: Student receiving instruction from another 

student. 
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Underachieving: A student whom a classroom teacher 

defines as achieving below grade level and whose 

achievement, for the purposes of this study, is measured 

by the Heath Mathematics Diagnostic Test. 

Self-perception: Self-perception is defined as the way 

a person perceives himself, his feelings about himself, and 

his attitudes of self-esteem (Jersild, 1960). 

Assumptions Underlying the Study 

It was assumed the underachieving students selected for 

this study provided honest answers to the pre- and post

test measures. It was assumed underachieving behavior and 

self-perception were amenable to change. 

Limitations to the Study 

This study was restricted to one elementary school in 

the northwest Tucson, Arizona area. Secondly, the tutor 

training was implemented by only a single trainer. 

Thirdly, generalizations from this study cannot be drawn 

due to the absence of randomized selection of subjects. 

Finally, according to Campbell and Stanley (1963), the 

design for this study is potentially confounded by the 

following threats to validity; history, maturation, 

statistical regression, and testing instrument. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter presents a revie.'l of literature pertinent 

to the study. The review consists of four parts: history 

of peer tutoring, a selected review of literature on same

age tutoring, a selected review of literature on cross-age 

tutoring, and a section describing elements to be 

considered for an effective tutoring program. 

History 

The origin of peer tutoring can be traced to the 

developing needs of societies to educate their young in the 

necessary tasks that guarantee the continuation of the 

group (Ehly & Larson, 1980). Bateson (1972) has described 

several, simple, societies that emphasized the early 

involvement of children in adult roles, including acting as 

teachers of younger children in the family. 

According to Kennedy (1969), Quintilian is often 

credited with suggesting the use of peer teaching. 

Quintilian was a teacher and orator who authored The 

Institutio Oratoria in A.D. 93, and was accepted as the 

general educational structure of the time. In his writings 

Quintilian pointed out how much the younger children could 

learn from older children in the same class. 

--- -- --~---- - ---------
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During his career as a student and a teacher Comenius 

formulated a complete system of principles of education. 

Between 1628 and 1632 Comenius wrote a revolutionary work 

based upon these principles of education entitled Didactica 

Magna (Grea t Didactic) (Cubberly, 1920). 

According to Keatinge (1920), Comenius advocated the 

use of peer teaching in his writings. He recommended that 

the student who wanted to make progress in a subject should 

arrange to give lessons to others on a regular basis. 

Comenius coined the phrase "He who teaches others, teaches 

himself" as supporting his belief. Although The Didactica 

Magna was published in 1657, it was not fully appreciated 

until nearly two centuries later (Knight, 1949). 

In 1798, John Lancaster began a school for poor 

children in his father's home in London. Due to financial 

problems, the idea occurred to him that boys who knew a 

little could teach those who knew less. Salmon (1932) had 

assumed that the idea probably occurred to Lancaster in 

1800. In his publications, Lancaster professed the basic 

monitorial concept in which one student taught another 

student as a dramatic improvement in the educational 

system. According to Gartner, Kohler, and Riessman (1971), 

this idea became popular for a time in the United States 

and set the stage for later efforts in the area of peer 

tutoring. 
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During the same period, Andrew Bell organized a school 

using boys as instructors in Madras, India. The school 

prospered and became popular to the point that the 

government saw it as an economical way to teach in other 

schools (Salmon, 1932). Bell published an account of his 

work in 1794 supporting Comenius's belief that a tutorial 

arrangement provided a learning advantage for the tutor. 

William Bentley Fowle (1866) provided the educational 

theory to support peer tutorial practices in the United 

States utilizing the monitorial approach to education 

(Gartner, Kohler, & Riessrnan, 1971). He believed that 

children who taught were better able to learn materials 

because they were learning by reviewing and not merely 

memorizing. In a collection of his lectures entitled The 

Teacher's Institute, Fowle stated strongly that children 

were capable of communicating effectively to other students 

in a learning arrangement. In other words, children could 

teach other children. 

The ideas of Fowle, Lancaster, and Bell were favorably 

received h¥ American educators during the 19th century. 

The use of children teaching children became a popular idea 

with American educators due to a lack of resources to hire 

an adequate number of teachers (Johnson, 1970). But, by 

the end of the 19th century, monitorial instruction 

received little notice or was soundly condemned in most 
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cases (Wagner, 1982). From the latter part of the 19th 

century until the 1960's, there is little mention of peer 

teaching in educational literature aside from writers 

mentioning the use of peer teaching in one-room schools of 

rural America (Lippitt & Lippit, 1968). 

Since 1960 

Since 1960, research has examined the efficacy of 

tutoring programs by peers, cross-age tutoring, same-age 

tutoring, benefits to tutors and tutees, specific uses of 

programs and their value, and other subjects of interest 

pertaining to peer teaching (Devin-Sheehan, Feldman, & 

Allen, 1976). In the early 1960s, Lippitt and Lohman 

(1965) published one of the first studies addressing peer 

tutoring. This study became the model for creating several 

tutorial projects designed to meet the academic needs of 

stUdents. The tutorial projects were based on the 

following assumptions: 

1. Younger children often model the behaviors 

(affective and attitudinal) of older children. 

This modeling can be utilized in an educational 

context when the models can be trained in 

appropriate behaviors. 

2. The relationships that tutors establish with the 

adult support team affect these older children who 

have been trusted b¥ adults on an important work 
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assignment. Tutors also have the opportunity in 

the tutorial context to work on peer relationship 

skill s. 

3. Tutors, in their duties, are learning the 

materials more thoroughly than would normally occur 

in the traditional classroom. 

4. Tutors are able to help themselves and tutees by 

participating in the academic portions of the 

program. 

5. Tutors, through their work and their success with 

their partners, can become more sure of their 

academic affective skills and interpersonal 

competencies. 

One characteristic of these earlier efforts was that 

they utilized relatively few children and focused more 

extensively on affective rather than academic variables 

(Ehly & Larsen, 1980). Little attention was devoted to 

developing specific instructional techniques. Devin

Sheehan, Feldman, and Allen (1976) agreed, and pointed out 

the many contradictions in the research that had been 

conducted were due to tutoring design problems, so 

conclusions were rarely supported. 

In 1971 the first major volume on peer teaching was 

written by Gartner, Kohler, and Riessman (1971). In the 

introduct.ion they stated: 



It has long been obvious that children learn from 

their peers, but a more significant observation is 

that children learn more from teaching other 

children. From this major educational strategy 

follows: namely, that every child must be given 

the opportunity to play the teaching role, because 

it is through playing this role that he may really 

learn how to learn (p. 1). 
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Similarly, Allen (1976), presented three theoretical 

considerations that underlie peer teaching. First, peer 

teaching can contribute to the socialization of children; 

second, teaching is a social activity, and through this 

activity social skills can be developed; third, 

clarification of roles, often confusing to a child, is 

possible through the broadening of student-teacher 

activities. 

Melaragno (1976) added the following basis for peer 

tutoring. Students can learn, but instruction must be 

effective in order for the individual learning needs to be 

met. Also, through peer tutoring, instruction can be ....... ,- - .. 
individualized, and new relationships can develop that will 

aid the progress of the student. Melaragno (1977) also 

listed five conclusions relative to the effectiveness of 

peer teaching that can be viewed as reasons for its 

implementation. He concluded: 
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1. Many content areas may utilize peer teaching. 

2. While peer teaching has usually yielded favorable 

results, the more structured the situation, the 

more successful the tutoring encounter. 

3. Both participants in a peer teaching relationship 

show cognitive gains. 

4. Positive affective changes are discernible. 

5. A tutoring program can be established without great 

difficulty. 

The reasons and theories for the utilization of peer 

teaching are supported by other researchers (Good & Brophy, 

1978; 'Lindsey & Watts, 1979). Good and Brophy (1978) 

stated: "Peer tutoring, then, has been advocated as a tool 

for helping both tutors and tutees to make progress in 

mastering subject matter as well as to increase 

interpersonal communication skill s" (p. 313). 

Time on Task 

Jenkins and Jenkins (1980) felt the major advantages of 

tutoring programs is their ability to increase academic 

engaged time and to provide more repetition and practice on 

important academic tasks. The concept of academic learning 

time, originally developed by Berliner, Fisher, Filby, and 

Marlieve (1976), refers to the time a student spends 

engaged in academically relevant tasks that are moderately 

difficult. Academic engaged time has shown to be 



consistently and significantly related to student 

achievement gain (Rosenshine & Berliner, 1979). 

Rosenshine and Berliner conclude: 
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1. A fairly consistent pattern emerges from the 

studies cited. The primary finding is that time 

spent engaged in relevant content appears to be an 

essential variable for which there is no 

substitute. 

2. Teachers who make a difference in achievement are 

those who put students into contact with curriculum 

materials and find ways to keep them in contact. 

3. Within the area of instruction in basic skills in 

primary grades, the major skill needed by a teacher 

is that of obtaining "sufficient" content coverage 

and academic engaged minutes per day. 

Teachers are not capable of providing enough 

individual instruction to meet the individual needs of 

students. Stallings and Kaskowitz (1974) found that 

teacher time spent working with just one or two students 

was negatively related to achievement gained by the class, 

but a positive relation was found between achievement 

gains when teacher time was spent working with small or 

large groups. Tutoring therefore provides an opportunity 



to increase academic engagement time through one-to-one 

instruction. 
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Triovato (1978) also views tutoring as one alternative 

learning system which holds the potential to help address 

the individual needs of students. The advantage which 

tutoring offers is one-on-one instruction to a number of 

students, structured so that each student is placed at his 

own level and moves according to his own success. 

Competition vs. Cooperation 

The problem of providing for the individual needs of 

students in the public school system has always been a 

major concern of educators. Presently the united States 

public school system can be characterized as generally 

competitive, individualistic, and autocratic (Goodlad, 

1984). Students are discouraged from helping one another 

and are, generally, in competition for grades. Students 

are expected to sit quietly and work independently most of 

the day (Dunkin & Biddle, 1974). 

Johnson and Johnson (1974) have compiled research and 

information about competition versus cooperation. They 

stated, "The research clearly indicates that the most 

desirable goal structure for promoting achievement in 

problem solving tasks is a cooperative one" (p. 221). 

Cooperation, as compared with competition, serves as a 

means of teaching respect for individual differences, 
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teaches the ability to communicate effectively, helps in 

the cognitive development of the individual, develops 

empathy, and eliminates failure and its accompanying 

feelings (Wagner, (1982). 

In their book, Learning Together and Alone, Johnson 

and Johnson (1975) discussed cooperative goal structures. 

Several advantages can be seen by the use of goal 

structures which aid in cooperation; and, these can also be 

viewed as reasons for peer teaching: 

1. Peer tutors are often effective in teaching 

children who do not respond well to adults. 

2. Peer tutoring can develop a deep bond of friendship 

between the tutor and the person being helped, the 

result of which is very important for integrating 

slow learners into the group. 

3. Peer tutoring takes pressure off the teacher by 

allowing her to teach a large group of students at 

the same time, it allows the slow learners the 

individual attention they need. 

4. The tutors benefit by learning to teach, a general 

skill that can be very useful in an adult society. 

5. Peer tutoring happens spontaneously under 

cooperative conditions, so the teacher does not 

have to organize and manage it in a formal, 

continuing way. 
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Perhaps the most prevalent reason for adopting tutoring 

was summarized by Wilson (1977). Wilson stated "In the 

teaching process meaningful learning occurs as content is 

transformed into concepts and then related to learning 

activities. " 

In addition, Wil son (1977) concl uded that "everyone 

benefits ••• the older students have an opportunity to be 

appreciated, influential and needed, while the younger 

recipients have the benefit of increased attention and 

interest" (p. 35). 

Reviews of Research on Same-Age Tutoring 

The focus of this section is to review literature on 

same-age tutoring. Same-age tutoring is defined as 

students instructing other students of approximately the 

same age or same grade. Research on same-age or same-grade 

tutoring programs are seldom cited in literature (Ehly & 

Larsen, 1980). 

Academic Achievement 

Oakland and Williams (1975), working in an elementary 

school, reported gains in word knowledge and reading 

comprehension by tutees taught solely by same-age tutors. 

The reading achievement outcomes of students participating 

in same-age tutoring were no different from those of 

students receiving instruction from the classroom teacher. 
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The use of tutors to supplement teacher instruction 

produced better outcomes in learning for the tutees, 

although improvements were not statistically significant. 

Ten years later, Greenwood, Dinwiddie, Terry, Wade, 

Stanley, Thibadeau, and Delquadri (1985) reported results 

from three studies involving 128 students which indicated 

that classwide peer tutoring, compared to teacher-mediated 

procedures, produced more student academic responses and 

higher weekly scores on spelling, arithmetic, and 

vocabulary tests. The third and sixth grade classes were 

from two Title I elementary schools in inner-city Kansas 

City, Kansas. 

Hendrickson (1983) traced the effects of using a 

nontraditional peer tutoring format for two school terms 

with 2,386 underachieving students in grades one through 

nine in the curricular areas of reading and mathematics. 

The nontraditional peer tutoring format was defined as 

same-age and similar-skill level arrangement. Certified 

teachers and paraprofessional aides served as program 

supervisors and implementors. Results indicated that the 

same-age, similar-skill tutoring format was a viable 

approach for working with low performing students. During 

both years of the program's implementation, student 

achievement reached an average of one and one-half times 

the nationally expected gain scores. Success was traced to 



a number of factors, including individual attention, 

personal contact, and immediate and frequent feedback. 
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A classwide same-grade tutoring format called Tutor 

Huddle enabled two first grade teachers to organize their 

students into an instructional s¥stem that provided direct 

individualized instruction to every member of the class. 

Heward, Heron, and Cooke (1982) reported that as a result, 

the students in both first grade classes read at levels 

above their expected grade placement according to the 

Gates-MacGinitie Reading Test. In addition to producing 

more efficient reading, the teachers also felt that 

participating in the classwide peer tutoring system 

provided all students with valuable organizational skills 

and improved self-discipline. 

Rairn (1981) also investigated the effect of tutoring on 

the learning of 50 4th grade children in an eight month 

remedial reading situation. Gains in reading achievement 

were compared with four experimental groups, consisting of 

teacher-student tutoring, teacher-monitoring intervention, 

same-age tutoring, and parent tutoring. The control group 

was made up of the students on a waiting list. All groups 

gained more than eight months on the Gray Oral Test but 

no one variable b¥ itself discriminated among the group. 

A meta-analysis b¥ Cohen, Kulik and Kulik (1982) 

examined 65 tutoring studies of many different types and 
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classified the effects of tutoring programs into three 

areas. One of the areas examined focused on student 

achievement as measured on tests. In 45 of the 52 studies 

that dealt with student achievement, findings indicated 

that students who were tutored performed better than 

students who were in a conventional classroom. 

Attitude Toward School and Self-Concept 

Some studies,have shown that in addition to academic 

achievement gains, same-age tutoring has shown an effect on 

students' self-concept and attitude toward school. In a 

meta-analysis of 65 tutoring studies by Cohen, et al. 

(1982), the effect on the student's attitudes toward the 

subject matter being studied and on the student's self

concept were examined. In all eight of the studies that 

examined student attitude toward subject matter, it was 

found that student attitudes were more positive in 

classrooms with tutoring programs than in classrooms 

without them. In addition, of the nine studies that 

reported an effect of tutoring on the tutee's self-concept, 

seven found more favorable self-concepts in students being 

tutored than in students conventionally treated. 

An increase in self-concept was also found in a study 

by Lazerson (1978) with 60 aggressive or withdrawn students 

in grades two through six. The students were divided into 
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participated in brief daily learning sessions. After 
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five weeks of tutoring, almost all students who actively 

participated in the program showed higher self concepts and 

greater behavioral improvements than the control group. 

In addition, the subjects demonstrated a renewed interest 

in school and in the learning process. 

The results of using high status peers to tutor 

socially unpopular peers were reported by Maheady and 

Sainato (1986). Findings showed: (a) significant increase 

in the daily math accuracy rates of tutees, (b) the use of 

high status peers as tutors produced slight, but positive 

changes in the sociometric standard of their low status 

classmates, (c) the intervention resulted in an immediate 

increase in the number of positive social contacts between 

low status students and their peers, and a concurrent 

reduction in the number of negative social interactions, 

(d) the intervention had no apparent adverse effects upon 

the social status and/or social interaction patterns of the 

high status tutors, and (3) peer tutoring also resulted in 

a partial maintenance of sociometric and behavioral change 

during a four-week follow-up assessment. 

Jason, Ferone, and Soucy (1979) investigated the 

effects of peer tutoring behaviors with 18 first grade 

students and 19 third grade students in the areas of 
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arithmetic and spelling. Three teaching behaviors were 

initially modeled for all children. The three teaching 

behaviors were corrective feedback, representing the 

question and administering contingent praise. Students 

were grouped in triads so that each child alternatively 

assumed the role of tutor, tutee, and scorekeeper. Results 

indicated that with proper supervision, students within the 

first and third grades could learn to employ tutoring 

behaviors in a peer tutoring project. Also, grades 

significantly improved in the two curriculum areas in which 

tutoring occurred. At the program's end, both teachers 

told the first author that they particularly liked the 

project because all students received services as opposed 

to two or three problem students. The finding that 50% of 

students in the program also used tutoring skills during 

non-project times suggested that tutoring skills were 

generalized to other behavior settings. 

A peer tutoring program with 12 students in an 

elementary multi-categorical resource room was initiated 

by Jorgensen (1978) as a method of changing interaction 

from verbal aggression and hostility to overt helpfulness 

and support for one another. A mini-training session was 

held for six older students in the multi-categorical 

resource room and those students were instructed in the 

goals, methods, reinforcement, and modeling of the 
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tutoring program. Tutors received rewards in the 

reinforcement system which were equal to the rewards for 

the student they were tutoring. After tutoring there was 

a daily discussion with the tutors about their findings, 

difficulties and interpersonal relationships. As the 

project progressed, the tutors gained in understanding of 

learning problems and in the process of teaching they 

firmed up skills and concepts. A major suggestion from 

this study was that peer tutoring is one of the most 

valuable aides for mainstreaming because it spreads the 

teacher's effectiveness as well as creating a positive 

awareness and acceptance of differences. 

On a paper presented at the World Congress on Future 

Special Education, Lazerson (1978) states in his conclusion 

that peer tutoring, if properly supervised and controlled, 

promises to satisfy a vital set of needs with learning and 

behavioral disabled children. Tutoring provides an 

opportunity for direct and healthy exchange with peers; it 

allows the child to assume a role of giving and 

responsibility; and it provides the child some long overdue 

success, without which learning is hindered. 

The selected research on same-age tutoring is mixed but 

supports Lazerson's conclusions. Peer tutoring can satisfy 

a vital set of needs for students when implemented 

appropriately. Individual attention, personal contact, and 
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frequent feedback have a positive effect on student 

academic achievement, attitude toward school and self

concept in a same-age tutoring program. In addition, 

students who help other students seem to gain valuable 

organizational skills and improve their self-discipline in 

the regular classroom setting. 

Review of Research on Cross-Age Tutoring 

Research on the effectiveness of cross-age. tutoring is 

mixed (Hill & Sanveer, 1981). Stennett and Isaacs (1976) 

found that the students being tutored tended to make gains 

that were no greater than their tutors. During the course 

of the cross-age tutoring research, according to the 

author, it became obvious that there were many difficulties 

involved in the implementation of a cross-age tutorial 

program. Tutoring sessions were often cut short or missed, 

material was too easy, or the students were moved on to 

more difficult material before previous work had been 

mastered. 

Academic Achievement 

Lewis (1979) concluded from his review on tutorial 

systems that some research evidenced higher academic 

achievement for tutees after tutoring, and other research 

did not show a difference. He also pointed out 

contradictory results on the benefits to the tutors. Some 
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studies showed favorable academic achievement for tutors 

while other studies indicated no favorable results. Lewis 

sta ted, "When interpreting the • • • research, one needs to 

be careful about the types of tutoring treatments given, 

the duration of tutoring sessions, and the availability of 

control conditions for comparisons" (p. 42). 

An increasing amount of research has been published on 

the effect of tutoring on the tutor. Dillner (1971) has 

cited studies that show a favorable impact on tutors. 

Tutors experienced attitudinal shifts, while tutees showed 

gains in achievement. Additional studies indicated that 

tutors gained in reading scores, improved their language 

skills, showed improved interest in the subjects, attended 

school more regularly, and received better grades. Dillner 

concluded that " ••• even the most precise of the studies 

have not been able to consistently isolate the factors that 

lead to the successful tutoring experiences for the tutors. 

In fact, in some cases, it seems the tutors were successful 

in spite of the conditions in which they tutored" 

(p. 26-27). 

On the other hand, Jenkins and Jenkins (1980) developed 

at least four plausible explanations that can be advanced 

to account for achievement gains py tutors. First, the 

experience of tutoring may serve as an occasion for 

students to acquire new information that they might not 
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have encountered without training. Second, the act of 

tutoring may be an occasion for students to review and 

relearn information or skills that they have either 

forgotten or on which their proficiency had diminished. 

Third, tutors may become more conscientious about their own 

classroom work because they do not want to risk losing 

their tutoring privileges. Finally, the opportunity to 

tutor may result in general attitudinal changes that 

indirectly influence the students' involvement in learning. 

The most frequently cited report regarding the positive 

effects for tutors is that of Cloward (1967). The 

objective of the Mobilization for Youth Program, an 

antipoverty program, was to provide tutoring for 

underachieving elementary children and to make work 

available for underachieving 10th- and 11th-grade students 

who were paid to be tutors. The experiment was carefully 

designed, with random assignment of students to 

experimental (tutoring) and control (no tutoring) 

conditions. The tutored students registered moderate 

growth. In comparison, the tutors registered astonishing 

effects, a gain of nearly five months for every month in 

the program converted to 3.4 years achievement gain over a 

seven month span. Upon review, Cloward noted that 

familiarity with the test may have been a limitation since 
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the tutors in the control group had made unusually large 

achievement gains during the same seven month period. 

Fresko and Eisenberg (1985) paired university student 

tutors with socially disadvantaged Israeli students in the 

third and sixth grades. A total of 456 students were 

involved in this project. Mathematics and reading 

achievement were measured after one year of tutoring, two 

years of tutoring, or no intervention. Tutored students 

tended to show greater gains when compared to the control 

group in the area of mathematics than in the area of 

reading. Gains in mathematics were only slight but 

consistent across grades. One year of tutoring yielded 

some gain but nonsignificant gains were found for the 

second year. A partial explanation for these results carne 

from information obtained from the tutors. It seemed that 

tutoring activities tended to differ for students in the 

project the second year. During the first year of 

tutoring, activities were more academic or school related, 

while during the second year, enrichment was stressed more. 

If two years of tutoring are expected to produce greater 

achievement, then tutors must be instructed to continue to 

emphasize school learning during the second year as well as 

the first. 

Brottman (1976) studied three third grade classrooms 

and three sixth grade classroom which were involved in a 
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cross-age tutoring program. The purpose of the program was 

to improve reading and other basic skills over a three year 

period. During the first two years of the project there 

were minimal score gains. During the final year of the 

project it was reported that more than half of the children 

in each grade gained more than they had the preceding year. 

This gain could have been the result of chance and not as a 

result of the project, but it does show cross-age tutoring 

was not a detriment to reading and other basic skills. 

Ramis and Ramis (1976) also investigated whether tutors 

and tutees derived any benefits from tutoring. Two classes 

of fifth graders and two classes of third graders were 

randomly divided into tutor, study-alone, and control 

groups. In this 12-week study, the students were pretested 

and posttested for reading attitude and reading 

achievement. Results for achievement in the fifth and 

third grades sh~led no apparent differences for the tutor 

group when compared to the study-alone and control groups. 

Attitude results increased for low-achieving fifth grade 

tutors and decreased for high-achieving fifth grade tutors 

and third grade tutees. 

Earl (1980), conducted a study with 50 students who had 

reading scores at least six months below grade level. 

These students were placed either in an experimental group 

that received regular tutoring each week, or in a control 
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group that received any other type of service that the 

learning resource teacher might ordinarily provide, except 

tutoring. Students were pre- and posttested with the word 

identification subtests of the Woodcock Reading Mastery 

Test, the Spache Diagnostic Reading Scales, and a measure 

of student reading attitudes. Results were somewhat 

ambiguous in that both experimental and control group 

subjects made similar gains in oral reading scores on both 

the Woodcock Test and the Spache Test. Additionally, no 

change occurred in either group on any of the reading 

attitude measures. 

In a six month research project by Issacs and Stennett 

(1979), students who had fallen behind their instructional 

group in reading were pretested for reading ability. The 

students were then grouped under three conditions: cross

age tutoring plus home-based reinforcement; cross-age 

tutoring; home-based reinforcement, and small group 

instruction during school hours; and cross-age tutoring, 

home-based reinforcement, small group instruction, and 

daily rehearsal of reading skills in their home classroom. 

Posttesting indicated that although there was 

statistically significant improvement in the reading skills 

of all students, the groups that received additional help 

did not make any greater gains than the group that was only 

tutored. 



39 

Bar-Eli and Raviv (1982) investigated the effects of 30 

underachieving fifth and sixth graders who were weak in 

mathematics tutoring 30 second graders who were also weak 

in mathematics. The fifth and sixth graders replaced the 

regular classroom teachers. The tutor-tutee pairs met 

three times a week for about four months. In this study, 

findings, on the whole, are in support of the assumption 

that both underachieving tutors and their tutees benefit 

from a child-teach-child approach. The results of the 

standard achievement tests showed that both tutors and 

tutees had significantly improved in mathematics. Tutors 

also showed improvement in their overall achievement in 

school, which is perhaps the most encouraging of the 

findings in this study, considering the study population. 

Experiencing achievement in class, previously unknown to 

underachievers, may have important implications for future 

achievement. 

A similar study conducted by Hill and Sardar (1981) 

paired sixth grade students with second and third grade 

students. A total of 38 trained tutors were involved in 

teaching 38 randomly selected tutees identified as remedial 

students. The results of the study showed the 

effectiveness of cross-age tutoring and indicated that 

tutoring increased motivation and self-direction for the 

second and third graders beyond that of students in the 
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classroom setting. 

Johnson and Bailey (1974) had fifth grade students 

40 

tutor kindergarten children in basic arithmetic skills. 

They found that the experimental group made far greater 

gains than the control group. Johnson and Bailey wrote, 

"At a time when many school systems are training 

paraprofessionals and aides to assist teachers in various 

classroom duties, cross-age tutoring offers an opportunity 

to utilize untapped resources already in the schools to 

assist in the teaching process" (p. 231). 

Attitude and Self-Concept 

A review of research on cross-age tutoring was 

conducted by Mavrogenes and Galen (1979) in which they 

discussed research dealing with both cognitive gains and 

affective gains. They concluded that numerous studies 

show gains in the cognitive areas, but less evidence is 

available for affective gains. 

Fogarty and Wang (1982) conducted a stuqy to obtain 

descriptive information about the affective-social and 

instruction-related qualities of interactions that take 

place in a cross-age tutoring program organized in a 

classroom setting. Data on interactions between the tutor 

and the tutee suggest that the affective-social nature of 

the cross-age tutor process could be characterized as a 
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give-and-take friendship between peers in contrast to a 

relationship within an instructional setting could provide 

strong motivation for both the tutor and the tutee, thus 

indirectly leading to improved academic and attitudinal 

outcomes. Also, data on the lack of variability in the 

tutor's instructional repertoire suggest that unless a 

substantial effort is invested in tutoring training, cross

age tutoring programs are most effective for practicing or 

reviewing the tutee's skills. 

Mohan (1971) had earlier found that cross-age tutoring 

could be used as a technique to aid unmotivated students. 

In a tutoring program that lasted eight months, 

unmotivated students from grades seven and eight were 

paired with unmotivated students from grades two and three. 

The results, based on the evaluation of statements by the 

subjects, teachers, and the principal, at the end of the 

study, evidenced a success. Only one tutee felt that the 

experience had not been worthwhile. 

The affective or noncognitive benefits for students who 

serve as tutors is significant (Gartner, Kohler, & 

Reismann, 1971). Among the benefits are increased empathy, 

self-concept, self-esteem, self-confidence, responsibility, 

sense of self-accomplishment, maturity, improved attitude 

toward school, and a new awareness of learning. The 

experience of tutoring is also supported by other 
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researchers (Haggerty, 1971; Mohan, 1972: Robertson, 1972; 

Symul a , 1 97 5) • 

Bierman and Furman (1981) reported a study which 

involved 112 fourth grade students in a foreign language 

program. The results of the study indicated that children 

enacting tutor roles tended to form more positive attitudes 

than children in tutee roles and that role had a major 

impact on attitudes. It was felt that children associated 

the role of the tutor with characteristics such as 

competence and prestige. In the course of enacting those 

roles, they applied these characteristics to themselves; 

and thus, positively influenced their self-perceptions. 

While the actual ability of the tutee was better on 

achievement tests, they did not feel as smart, quick, or 

skillful as the tutors did. 

Comparison of Cross-Age and Same-Age Tutoring 

A comparison of the effects of cross-age and same-age 

tutoring on reading achievement of elementary school 

students was conducted by Gibbs (1982). The literature 

concerning tutoring in the elementary school was surveyed 

and evaluated. Studies involving each type of program were 

analyzed separately and analyzed by the gains in reading 

achievement experienced by both tutors and tutees. The 

survey revealed a noticeable lack of same-age tutoring 
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programs containing adequate data for analysis. Because of 

this, the effects of the two types of tutoring programs 

could not be determined. This finding suggests a need for 

more peer tutoring studies of a controlled nature. 

Dillner (1971) also compared the effects of cross-age 

and same-age tutoring and reported research results that 

favored cross-age tutoring. Dillner speculated that the 

age difference made it possible for younger children to be 

helped without an unfavorable comparison with the tutor's 

more advanced skills. In addition, a tutor may communicate 

more effectively with the younger child because of his/her 

similar language patterns. 

The results of research on cross-age tutoring are weak 

and somewhat ambiguous. Despite this ambiguity, cross-age 

tutoring research suggests that both tutors and tutees 

improve not only in academic achievement as a result of 

tutoring, but in their overall achievement in school. 

In addition, the affective or non-cognitive effects of a 

cross-age tutoring program, such as "attitude toward school 

and self-concept, appear to be affected positively. 

Unfortunately, the factors contributing to academic 

achievement have not been determined. 

Elements of an Effective Tutoring Program 

While there have been many program evaluations of 

tutoring, relatively few were systematic attempts designed 
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to determine the particular components needed to make a 

program effective. In this section, consideration of what 

elements are needed in the development of an effective 

tutoring program are presented. 

Preparation 

In preparing the school for tutoring, the first step is 

for teachers to discuss the program with the building 

principal (Koskinen & Wilson, 1982). The teacher needs to 

present a strong rationale for establishing a tutoring 

program, pointing out how it will benefit all students 

involved academically and socially. Parents must also be 

informed and reassured that the addition of tutoring will 

enhance and not detract from the established program in 

the school. 

If cross-age tutoring is to be initiated, classroom 

teachers of the potential tutors will need information on 

the time commitment involved from the tutors, the nature of 

the services their students will provide, the content of 

training, the supervision the students will receive and the 

tutors' responsibilities (Jenkins & Jenkins, 1981). 

Teachers also need assurance that the time devoted to 

tutoring will not detract from the tutor's classroom work, 

that the scheduling of tutoring activities will be adjusted 

to compliment the classroom schedule, that tutors will be 
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informed of the tutoring performance of their students, and 

that they will have opportunities to observe their students. 

Instructional Change 

Tutoring does not change the content of the lessons 

presented in a classroom. Rather, it serves as an 

alternative learning system utilizing the already existing 

instructional material. Tutoring does require a change in 

the instructional process (Sharan, 1980). To achieve this 

instructional change, teachers must relinquish their role 

as the primary dispenser of knowledge and control. 

Decentralization of authority and classroom focus is 

required to promote direct contact and exchange among 

students. The role of the teacher shifts from 

authoritarian to one of consultant. During the same-age 

tutoring or cross-age tutoring, the teacher spends more 

time consulting with individual students than directing the 

entire class. 

According to Hiebert (1980), the success or failure of 

peer interaction is determined during the planning stage of 

what to teach and how to teach. The responsibility of 

providing every student with an appropriate instructional 

program belongs to the teacher. Before students arrive in 

the classroom, the teacher identifies the instructional 

goals, delineates the objectives, and designs the lessons. 

In establishing a tutoring program, the teacher is 



46 

intensifying the instructional service b¥ providing more 

practice and individual attention to each student. 

Monitoring 

Once careful thought to the activities in the planning 

phase of instruction is completed, the teacher can further 

affect the success of the peer-directed activity through 

the monitoring of students (Jenkins & Jenkins, 1981). 

Since the teacher relinquishes some of the instructional 

duties to a student, that teacher also forfeits a certain 

amount of intimate knowledge about how the students in the 

class are progressing. But the teacher still needs a means 

of identifying which students need additional practice or 

more challenging material and which ones are becoming 

discouraged, inattentive, or confused. 

One means of compensating for this loss is to design 

charts whereby tutors collect daily performance data on 

each teaching objective. This procedure not only provides 

teachers with information on how a student is progressing 

on each task, it also provides tutors with evidence of 

their effectiveness as an instructor. The information is 

shared with the teacher each day so that s/he can determine 

when appropriate program changes are needed. 

The primary reason for developing a systematic means 

for monitoring student progress is to supply frequent 

information on student learning. In addition, when 
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students recognize that their progress toward specific 

objectives will be measured at the end of each tutoring 

session, they are less likely to be off task. The 

measurement procedures should be based on objective 

criteria. Tutors should not be placed in the position of 

assigning a grade for student's work or for making 

evaluations of the student's learning. This is the 

teacher's job. 

When students learn that the teacher is consistent in 

expecting constructive student performance, many problems 

in peer-directed learning will be alleviated. If students 

are not held accountable, then tasks may not be completed. 

Incompletion of tasks can lead to a lack of student 

progress. This point underscores a potential danger in 

tutoring programs. If tutees do not show some real 

progress, then tutors, and more seriously, tutees 

themselves, may come to believe that the tutees are 

incapable of being taught (Medway & Lowe, 1980). 

Training 

Another important step in the development of an 

effective tutoring program is the training of students for 

tutoring according to Koskinsen and Wilson (1982). Tutors 

need to know what is expected of them and they need to be 

given guidelines for instruction. 
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Practice of the specific instructional techniques used 

while tutoring is essential in the training. Tutors need 

to learn to control impatience, disgust, and 

disappointment. They also need to learn that errors are 

merely a signal for teaching, not punishment and 

disapproval (Armstrong, Conlon, Pierson, & Stahl brand, 

1979). As tutors gain experience and receive more 

training, increasingly complex activities can be handled. 

Motivation 

Keeping tutors motivated is a challenge as well 

(Jenkins & Jenkins, 1980). Tutor interest and continued 

participation are greatly influenced by personal attention 

from the teacher. Other means of maintaining tutors' 

motivation are drawing attention to their accomplishments 

through informal discussion with their parents and other 

teachers, writing a letter to the parents or for the 

tutor's file, and writing articles praising their role for 

the school or local newspaper. Scheduling reinforcing 

events such as tutor luncheons, parties, and award 

ceremonies also help to maintain tutor motivation. 

Research suggests that preparation, instructional 

change, monitoring, training, and motivation are components 

which may enhance the effectiveness of a tutoring program. 

The utilization of these components increases the 

effectiveness of a tutoring program. In a critical review 
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of research on tutoring, Devin-Sheenan, Feldman, and Allen 

(1976) wrote: 

Rather than identifying critical issues and 

problems based upon theoretical considerations, 

most studies to this date have been designed to 

determine if the particular tutoring situation 

employed is efficacious • until research 

becomes more systematic it will be impossible to 

draw generalizations and conclusions (p. 377). 

Summary 

Collectively, research suggests that the opportunity 

for a student to enact the role of the teacher has a 

positive influence on these children. Research is 

contradictory and it often fails to include important 

populations and/or an overall systematic design, but there 

is no evidence to suggest that academic, personal, or 

social development of students will be impaired by a 

tutoring experience. 

This chapter has addressed the theoretical and 

practical literature pertaining to same-age and cross-age 

tutoring. The first section of the chapter discussed the 

development of tutoring beginning in 93 A.D., and the ideas 

of Fowle, Lancaster, and Bell in the development of the 

monitorial instruction system. Also discussed was the 

resurgence of tutoring as an instructional system in the 
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early 1960s, the research problems associated with tutoring 

programs, the first major volume on peer teaching, time on 

task, and the concept of competition vs. cooperation. 

The second section discussed the effects of same-aged 

tutoring program on academic achievement, attitude, and 

self-concept. The third section discussed effects of a 

cross-age tutoring program on academic achievement, 

attitude, and self-concept. Also discussed was the 

comparison of a same-age and cross-age tutoring program. 

The final section discussed preparation, instructional 

change, monitoring, training, and motivation as elements to 

be considered when implementing an effective tutoring 

program. Also discussed was the problem with drawing 

generalizations and conclusions from tutoring research. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

The purpose of this chapter is to present the methods 

and procedures that were employed in this study. The 

chapter has been divided in to five sections: (1) 

description of the sample, (2) description of the measures, 

(3) description of the design, (4) description of the 

procedures, and (5) restatement of the null-hypotheses. 

Description of the Sample 

The research project took place in an elementary 

school of approximately 730 students in northwest Tucson, 

Arizona. The elementary school enrolled kindergarten 

through fifth grade students and is situated in a 

predominately middle-class, suburban neighborhood. 

The subjects for the cross-age tutoring experiment were 

underachieving fifth grade students. Mathematics was 

selected as the discipline to be taught in the experiment 

because it depends far less on the linguistic and cultural 

background of the student in comparison to other 

disciplines. 

A total of 116 fifth grade students from four classes 

were tested in the area of mathematics, at the beginning of 

the fall (1987) semester, with the Heath Mathematics 
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Diagnostic Test (Rucker, Dilley & Lowry, 1979). The 

classroom teachers then divided the students, based upon 

the scores from the diagnostic test, into four ability 

groups. The fifth grade students who scored the lowest 

were placed in the lowest mathematics ability group. 

Description of the Measures 

Three subscale tests from the Affective Perception 

Inventory and two subscale tests from the Stanford 

Mathematics Diagnostic Test were used in this study. 

Affective Perception Inventory 

The Affective Perception Inventory (API) is a 

multilevel measure consisting of nine scales for measuring 

feelings about the self in the role of a student, in the 

environment, and in interacting with people who are part of 

the educational setting (Smith, 1985). The items on each 

test consisted of polar pairs (e.g., happy vs. unhappy) 

with four spaces between the pairs. The respondent was 

asked to check the appropriate space. 

Reliability coefficients were calculated using the 

Rulon (1939) split-half method, for self, peers, and 

teachers on each of the nine scales. Generally, these 

coefficients were quite reasonable (.61 to .94). In 

addition, self-ratings were correlated with peer ratings 

and again with teacher ratings as estimates of validity. 



53 

Coefficients for the self-peer ratings ranged from .76 on 

the school perceptions scale to .38 on the arts scale. 

Most of the remaining coefficients fell between .49 

and .55. The self-teacher correlations were generally 

lower, ranging from .74 on the student-self scale to .30 on 

the arts scale. According to Smith (1985), the technical 

data on reliability and validity of the nine API subscales 

were deemed appropriate for the purposes of this study. 

The three subscales selected for this study were self

concept, student-self, and mathematics perception. The 

self-concept subscale consisted of 20 items, the student

self subscale consistent of 20 items, and the mathematics 

perception subscale contains 12 items (Soares & Soares, 

1983) • 

Stanford Diagnostic Mathematics Test 

The third edition of the Stanford Diagnostic 

Mathematics Test (SDMT) (1984) is a diagnostic tool for 

evaluation. The SDMT was standardized during the fall of 

1983 and again in the spring of 1984. The purpose of the 

standardization was threefold: to obtain data that would 

allow for a norm-referenced interpretation of the SDMT 

scores; to equate the forms and levels of the test; and to 

establish the statistical reliability of the test. Thirty

three school systems were involved in the first 

standardization program and approximately 30,000 students 



and 45 school systems were involved in the spring with 

approximately 32,000 students in grades 1 through 12 

(Beatty, Gardner, Madden, & Karlsen, 1985). 
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The Kuder-Richardson 20 coefficient formula was used to 

determine estimates of internal consistency in the three 

subscales on the SDMT. Reliability coefficients for the 

fifth grade test were .86 for numeration, .91 for 

computation, and .88 for applications. These estimates 

reflect a high degree of reliability. 

As part of the validation procedure, subjects' scores 

on the SDMT were correlated with performance on the Otis

Lennon Ability Test as well. Only the numeration and 

computation subscales were used for the purposes of this 

study,. Numeration is a 33-item test and computation is a 

45-item test. An intercorrelation of .68 was found between 

the Otis-Lennon School Ability Test and the subscales of 

numeration and computation. The SMDT was found to be valid 

for measuring these common objectives. 

The results of these preliminary studies provide 

evidence that the Stanford Diagnostic Mathematics Test 

permits a reliable and valid assessment of numeration and 

computation. In addition, evidence supports the Affective 

Perception Inventory as a reliable and valid instrument for 

assessing student-self, self-concept, and mathematics 

perception. 
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Description of the Design 

The design selected for this study were the one-group 

pretest-post test design. In this design, observations of a 

measured form were taken before and after the intervention. 

Campbell and Stanley (1963) cite several variables that may 

jeopardize internal validity with this design; history, 

maturation, statistical regression, and testing 

instruments. However, Cook and Campbell (1979) support the 

one-group pretest-posttest design as a valid design in~ 

field research. First, the researcher cannot guarantee 

control over the variables of an experiment by manipulating 

the environment. Secondly, control over the independent 

variable, such as a control group, determines whether a 

particular cause or a restricted set of causes has an 

effect. It is not aimed at a comprehensive explanation of 

all the causal forces that determine a particular outcome. 

Cook and Campbell (1979) state, "However, our analysis 

of causation also leads us to prefer experimentations--one 

of the less modest methodological tools for field 

research--because a major requirement for experimentation 

(manipulability) closely mirrors the type of cause in which 

we are most interested" (p. 32). Hence, despite the 

weakness of the design as presented by Campbell and Stanley 

(1963), Cook and Campbell (1979) consider the one group 

pretest-posttest a valid design for field research. 
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Description of the Procedures 

Subjects were assigned to the lowest mathematical 

ability group by classroom teachers based on diagnostic 

testing at the beginning of the fall semester. The 

experimental group consisted of 20 subjects. There was no 

control group in this stuqy. 

In early October, the numeration and computation 

subscales of the Stanford Mathematics Diagnostic Test 

(Appendix A) were administered to the underachieving math 

fifth grade students. Achievement testing was conducted on 

two separate days during the regular one hour math period. 

The numeration subscale required about 25 minutes and the 

computation subscale required 40 minutes for completion. 

The mathematics perception, self-concept, and student

self subscale measures of the Affective Perception 

Inventory (Appendix B) were administered subsequently. The 

subjects completed the three self-perception testing during 

one regular math period. 

Once assessment was complete, parents were informed of 

the tutoring program. Underachieving fifth grade students 

served as tutors for underachieving first grade students in 

the area of mathematics for 12 weeks. The tutoring 

session took place during the regularly scheduled fifth 

grade math period on Monday through Thursday for 

approximately 20 minutes. 
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The 20 underachieving first grade students (tutees) 

had been identified by kindergarten teachers the previous 

year. Thirteen of these students had been placed in a 

developmental first grade class. The developmental first 

grade class was designed for students not having the skills 

to succeed in first grade. The remaining seven tutees 

selected for this study were receiving services from the 

resource teacher in the area of reading. 

The findings from the review of literature on tutoring 

seemed to indicate there were elements in the development 

of an effective tutoring program. The research suggested 

the training of tutors provided guidelines and set 

expectations. Two sessions were held to prepare the 

underachieving students for participation in the cross-age 

tutoring program. The training was held during the regular 

math period under the supervision of the researcher. 

During the first session, students received information 

on the tutoring program. The purpose of the program was to 

help students with their learning and to help students feel 

good about themselves as learners. The researcher's role 

was to provide effective instructional strategies for 

helping tutees. The students then practiced those 

instructional strategies. 

During the second session, students reviewed the 

effective instructional strategies presented at the first 
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session and were presented with a monitoring instrument. A 

daily tutoring log (Appendix C) was designed for tutors to 

record the progress of their tutees. The students 

practiced completing the tutoring log. 

The fifth grade students were assigned a tutee at the 

end of the second session. The tutoring program was held 

in the developmental first grade classroom and the fifth 

grade classroom. Thirteen tutors were sent to the 

developmental first grade class and served as tutors under 

the supervision of the developmental first grade teacher. 

The remaining seven tutors remained in their classroom for 

tutoring under the supervision of the fifth grade teacher. 

At the conclusion of the 12-week intervention, the 

experimental subjects were tested with the two subsca1e 

achievement measures of the Stanford Mathematics Diagnostic 

Test and the three self-perception subsca1e measures of the 

Affective Perception Inventory. 

Restatement of the Null-Hypotheses 

H: There will be no difference in the mean scores on 
1 

the mathematics perception section of the Affective 

Perception Inventory for underachieving fifth grade 

stUdents before and after participating in a cross-age 

tutoring program. 

H: There will be no difference in the mean scores on 
2 

the self-concept section of the Affective Perception 
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Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutoring program. 

H: There will be no difference in the mean scores on 
3 

the student-self section of the Affective Perception 

Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutoring program. 

H: There will be no difference in the mean scores on 
4 

the numeration section of the Stanford Diagnostic 

Mathematics Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 

H: There will be no difference in the mean scores on 
5 

the computation section of the Stanford Diagnostic 

Mathematics Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 
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CHAPl'ER 4 

RESULTS 

The major focus of this chapter is the data description 

and analysis of the differences in pre- and posttest scores 

for underachieving fifth grade students in the areas of 

mathematics perception, student self, self-concept, 

computation, and numeration. In addition, preliminary 

analyses were conducted to examine the psychometric 

properties of the dependent measures employed in this 

investigation. Following a brief description of the 

sample, and reliability/validation procedures, results are 

presented. The results of the study are presented for 

each of the hypotheses and discussed separately in terms of 

change over time. 

Sample Description 

Four fifth grade classes were tested in the area of 

mathematics at the beginning of the fall semester (1988) 

with the Heath Mathematics Diagnostic Test. A mathematics 

class (N=20) was formed for the students who received the 

lowest scores on this examination. These, underachieving, 

students were selected as subjects for a 12-week cross-age 

tutoring program. The sample consisted of eight female 

and twelve male students. None of the subjects were 
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receiving any other mathematical instruction, such as 

remedial resource instruction, while participating in the 

program. 

ReI iabil i ty 

Prior to testing the hypothesis for this study, 

preliminary analyses were conducted to ensure that the 

tests and measures selected were indeed appropriate for 

testing the research questions of this study. Estimates of 

internal consistency for the self-concept, student-self, 

and mathematics perception inventories were obtained using 

the Cronbach alpha coefficients. The Cronbach alpha 

coefficients were generated to estimate reliability 

because of the non-dichotomous nature of the response 

format. 

In addition, estimates of the internal consistency for 

the numeration and computation achievement subscales were 

obtained using the Kuder-Richardson 20 coefficient 

formula. Kuder-Richardson 20 coefficients were generated 

to estimate reliability for these two scales because of the 

dichotomous nature of the response format. 

As shown in Table 1, the pretest reliability 

coefficients ranged from a low of .46 (for the numeration 

scale) to a high of.90 (the computation scale). The 

reliability coefficient of .46 is a little lower than 

desired. Therefore, any findings involving the numeration 
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scale should be interpreted cautiously. The remaining 

scale estimates ranged from a low of .64 for the self-

concept scale to a high of .90 for the computation scale. 

These estimates reflect a moderate to high degree of 

reliability. with only one exception, (namely numeration) 

the measures seem to be acceptable for examining the 

research questions posed in this studY. 

Table 1. Pretest reliability estimates and Pearson 
Correlation Coefficients. 

1 2 3 4 

1. Mathematics ( .66) 
perception 

2. Student-self .58 ( .72) 

3. Self-concept .64 .56 ( .64) 

4. Computation .12 .10 .32 (.90) 

5. Numeration .22 .10 .18 .31 

5 

( .46) 

Diagonal elements are reliability estimates (Cronbach alpha 
coefficients are for measures 1 - 3 and Kuder-Richardson 20 
coefficients are for measures 4 - 5). Off diagonal 
elements are Pearson Correlation Coefficients. 
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As shown in Table 2, the reliability coefficients for 

posttesting (located in parenthesis on the diagonal), 

ranged from a low of .61 for the numeration scale to a high 

of .81 on the math perception scale. All of the 

reliability estimates reflect a moderate to high degree of 

internal consistency. Again, measures were deemed 

appropriate for purposes of this study. 

Table 2. Posttest reliability estimates and Pearson 
Correlation Coefficients. 

1 2 3 4 

1. Mathematics (.81 ) 
perception 

2. Student-self .46 ( .76) 

3. Self-concept .37 .81 ( .75) 

4. Computation - .12 .16 .22 ( .63) 

5. Numeration -.01 .21 .08 .10 

5 

( .61) 

Diagonal elements are reliability estimates (Cronbach alpha 
coefficients are for measures 1 - 3 and Kuder-Richardson 20 
coefficients are for measures 4 - 5). Off diagonal 
elements are Pearson Correlation Coefficients. 
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Construct Validity 

Estimates of construct validity were generated by 

comparing convergent relationships with the achievement 

subscale measures and convergent relationships with the 

perception subscale measures. Estimates of construct 

validity were further obtained by comparing discriminant 

relationships between the achievement and self-perception 

subscale measures. The achievement measures were 

represented by numeration and computation subscales. The 

self-perception measures were represented by mathematics 

perception, student-self, and self-concept subscales. 

Pearson Correlation Coefficients were generated for the 

pretest and post test scaled scores. 

As shown in Table 1, the subscale of numeration had 

a .31 correlation with computation. In comparison, the 

numeration subscale had a correlation of .22 with 

mathematics perception, .10 for student-self, and .18 for 

self-concept. Table 1 indicates' that numeration strongly 

correlated with computation and was weakly correlated with 

mathematics perception, student-self, and self-concept. 
2 

In terms of shared variance (r ), 10% of the variance 

in numeration and computation was shared and 90% of the 

variance was unique to each subscale. In comparison, the 

shared variance of computation with mathematics perception 

(1%) and student-self (1%) was much less. This indicates 
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that numeration converged with computation and diverged from 

mathematics perception, and student-self. 

Table 1 also shows that mathematics perception 

correlated strongly with self-concept (.64) and student

self (.58). In comparison, mathematics perception had a 

correlation of .22 with numeration and a correlation of .12 

with computation. These results indicate that mathematics 

perception correlates strongly with self-concept and 

student-self and is weakly related to numeration and 

computation. 

In terms of shared variance, 41% of the variance in 

mathematics perception and self-concept was shared while 

59% of the variance was unique to each subscale. In 

addition, 34% of the variance in mathematics perception and 

student-self was shared while 66% of the variance was 

unique to each subscale. In comparison, only 1% of the 

variance in mathematics perception and computation was 

shared while 99% is unique to each subscale. Also, 5% of 

the variance was shared in mathematics perception and 

numeration while 95% was unique to each subscale. This 

indicates that mathematics perception converges with 

student-self and self-concept and diverges from the 

constructs of numeration and computation. 

In Table 2, the subscale of numeration had a 

correlation of .10 with computation. In comparison, 
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numeration had a correlation of .08 for self-concept, .22 

for student-self and .01 for mathematics perception. Table 

2 indicates, as expected, that numeration has a stronger 

correlation with computation than self-concept or 

mathematics perception, but not student-self. The 

numeration correlation is stronger for student-self in 

comparison to computation. 

In terms of shared variance, 1% of the variance in 

numeration and computation is shared while 99% of the 

variance is unique to each subscale. In comparison, the 

shared variance with numeration and mathematics perception 

(0%) is non-existent. This suggests again, that 

numeration has a convergent relationship with the construct 

of computation and a discriminant relationship with the 

construct of mathematics perception. 

Table 2 also shows that the subscale student-self has a 

correlation of .81 with self-concept and .46 with math 

perception. In comparison, student-self correlates at .21 

with numeration and .16 with computation. This indicates 

that student-self has a stronger relationship with 

self-concept and mathematics perception than either 

numeration or computation subscales. 

In terms of shared variance, 66% of the variance in 

student-self and self-concept is shared while 34% is unique 

to each subscale. Also, 21% of the variance is shared in 
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student-self and mathematics perception while 79% is unique 

to each subscale. In comparison, only 3% of the variance 

is shared between student-self and computation while 97% is 

unique to each subscale. Furthermore, less than 4% of the 

variance is shared between student-self and numeration. 

This indicates that student-self has a strong convergent 

relationship with self-concept and is relatively unique 

from numeration and computation. 

The numeration and computation subscales converge, and 

both discriminate with the self-perception measures of 

mathematics perception, student-self, and self-concept. 

Conversely, the mathematics perception, student-self, and 

self-concept scales converge, and are discriminate with the 

achievement measures of numeration and computating. 

These convergent and discriminate relations support the use 

of these measures for the research questions posed in this 

study. 

Hypothesis Testing 

Each of the five stated hypotheses was subjected to 

identical statistical procedures. Five paired t-tests were 

utilized to detect differences from pre- to post-

assessment. The results of these analyses are presented 

separately for each ~pothesis. 

HO: There will be no difference in the mean scores 
1 

on the mathematics perception section of the Affective 



Perception Inventory for underachieving fifth grade 

students before and after participating in a cross-age 

tutoring program. 
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For the mathematics perception section of the Affective 

Perception Inventory, the pre- and post-test comparison 

resulted in a significant difference. Results from the 

analysis are presented in Table 3. As shown in Table 3, 

the mathematics perception pretest mean score was 41.35 

and posttest mean score was 39.50. Results from the 

paired t-test indicate that this difference is substantial 

enough to be attributed to something other than chance. 

Table 3. Paired t-test for pre- and post-test comparisons 
on the mathematics perception section of the 
Affective Perception Inventory. 

Pre-test Post-test 
Mean S.D. Mean S. D. T 

¥..athematics 
perception 

41.35 4.13 39.50 4.842.26* 

*p<.05 

Examination of cell means indicate that scores on 

mathematics perception decreased significantly from pre- to 

post-assessment. The means decreased 1.85 points. Because 

the difference was statistically significant at a normally 

acceptable (.05) level of significance, the hypothesis of 

no difference in mathematics perception was rejected. 

-----~------------------------~-----------
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HO: There will be no difference in the mean scores on 
2 

the self-concept section of the Affective Perception 

Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutoring program. 

A comparison of the pre- and post-test scores on the 

self-concept section of the Affective Perception Inventory 

resulted in a significant difference. Results form the 

analysis are presented in Table 4. As Table 4 indicates, 

the self-concept pre-test mean score was 63.10 and post-

test mean score was 59.19. Results from the paired t-test 

indicate that this difference is significant. 

Table 4. Paired t-test for pre- and post-test comparison 
on the self-concept section of the Affective 
Perception Inventory. 

Pre-test Post-test 
Mean S.D. Mean S.D. T 

Self-concept 62.10 5.16 59.19 5.57 4.05* 

*p<.05 

The cell means show that scores on student self-test 

decreased significantly from pre- to post-assessment. The 

means decreased 3.91 points. Since the differences were 

statistically significant at a normally acceptable (.05) 

level of significance, the hypothesis of no difference in 

student-self was rejected. 
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HO : There will be no difference in the mean scores on 
3 

the student-self section of the Affective Perception 

Inventory for underachieving fifth grade students before 

and after participating in a cross-age tutoring program. 

The student-self section of the Affective Perception 

Inventory yielded a significant difference between pre- and 

post-test scores. Results from the analysis are presented 

in Table 5. As Table 5 indicates, the student-self pre-

test mean score was 61.55 and post-test mean score was 

56.50. Results from the paired t-test indicated that this 

difference is significant. 

Table 5. Paired t-test for pre- and post-test comparisons 
on the student-self section of the Affective 
Perception Inventory. 

Pre-test Post-test 
Mean S. D. Mean S.D. T 

Student-self 61.55 6.89 56.50 6.09 3.89* 

*p<.05 

Examination of the cell means indicate that scores on 

self-concept decreased significantly from pre- to post-test 

assessment. The comparison reveals a decrease of 5.05 

points. The hypothesis of no difference in mean scores for 

self-concept was rejected since the difference was 
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statistically significant at a normally acceptable (.05) 

level of significance. 

HO: There will be no difference in the mean scores on 
4 

the numeration section of the Stanford Mathematics 

Diagnostic Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 

For the numeration section of the Stanford Mathematics 

Diagnostic Test, the pre- and post-test comparison did not 

yield a significant difference. Results from the analysis 

are presented in Table 6. As shown in Table 6, the 

computation pre-test mean score was 21.02 and post-test 

mean score was 21.20. Results from the paired t-test 

indicate that no difference is nonsignificant. 

Table 6. Paired t-test for pre- and post-test comparisons 
on the numeration section of the Stanford 
Diagnostic Mathematics Test. 

Pre-test Post-test 
Mean S.D. Mean S.D. T 

Numeration 21.02 3.12 21.20 4.06 -.22* 

*p<.05 

The cell means show that scores on computation 

increased -.18 points. The hypothesis of no difference in 

mean scores for the computation measures was retained since 
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the difference in mean scores was not statistically 

significant at the .05 level. 

HO: There will be no difference in the mean scores on 
5 

the computation section of the Stanford Diagnostic 

Mathematics Test for underachieving fifth grade students 

before and after participating in a cross-age tutoring 

program. 

The pre- and post-test comparison of the computation 

section of the Math Diagnostic Mathematics Test did not 

yield a significant difference. Results from the analysis 

are presented in Table 7. As Table 7 indicates, the 

computation pre-test mean score was 27.10 and post-test 

mean score was 25.69. Results from the paired t-test 

indicates that this difference is not significant. 

Table 7. Paired t-test for pre- and post-test comparisons 
on the computation section of the Stanford 
Diagnostic Mathematics Test. 

Pre-test Post-test 
Mean S.D. Mean S.D. T 

Computation 27.10 8.99 25.69 1.41 .71 * 

*p<.05 

----- ---- ----------- - ---- ---------------
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Summary 

Preliminary analyses that focused on examining the 

psychometric properties of the test and measures used in 

this stuqy showed, with the exception of numeration scale 

on the pretest, that the scales selected for this stuqy 

demonstrated acceptable levels of internal consistency. 

The Cronbach alpha coefficients and the Kuder-Richardson 20 

coefficients were appropriate for testing the research 

questions. In addition, correlations between scales 

support construct validity via convergent-discriminate 

relations. 

Finally, testing of the h¥potheses revealed that three 

of the five measures yielded significant differences 

between pre- and post-testing at the .05 level of 

significance. The hypothesis testing for the numeration 

and computation sections of the Stanford Diagnostic 

Mathematical Test failed to yield significant differences. 

However, the h¥pothesis testing for the mathematics 

perception, student-self, and self-concept sections of the 

Affective Perception Inventory did yield significant 

differences, and without exception, scores on all scales 

decreased. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS, AND FUTURE RESEARCH 

The purpose of this chapter is to summarize the 

findings of this study and to present recommendations for 

future research. 

General Surnrna!y 

A review of the literature indicated that the results 

of research on tutoring were weak and somewhat ambiguous 

(Lewis, 1979; Early, 1980; Lazerson, 1978; Devin-Sheenan, 

Feldman, & Allen, 1976). Despite these discrepancies, it 

was apparent that both tutors and tutees typically 

benefitted with significant improvement in academic 

achievement (Jenkins & Jenkins, 1980; Greenwood, et al., 

1985). In addition, the affective or non-cognitive effects 

of a tutoring program, such as attitude toward school and 

self-concept, appeared to be positive as well (Cohen, 

Kulik, & Kulik, 1982). Peer tutoring can satisfy a vital 

set of needs for students. Individual attention, personal 

contact, and frequent feedback have a positive effect on 

student academic achievement, attitude toward school, and 

self-concept. 

Although the concept of peer teaching has been utilized 

since ancient times (Bateson, 1972), most research has been 

--~---- --------- --------------------------------
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conducted with average students or with students who were 

socially or economically deprived (Lindsey & Watts, 1979). 

Little research has addressed underachieving students 

serving as tutors (Lindsey & Watts, 1979). Bar-Eli and 

Raviv (1982) investigated the effects of utilizing 

underachieving students as tutors. Results of this study 

indicated that experiencing achievement in a classroom, 

previously unknown to underachievers, may have important 

implications for future research. Hence, the present study 

was targeted on the effects of a cross-age tutoring program 

on underachieving students serving as tutors. 

Purpose 

The purpose of this study was to examine the effects of 

cross-age tutoring on underachieving fifth grade students 

in the areas of mathematical achievement and self

perception. 

The Sample 

Twenty students participated in this study. The 

subjects were 12 male and 8 female fifth grade students 

attending an elementary school in southwest Arizona. 

Methods and Procedures 

To examine the effects of a cross-age tutoring program 

on underachieving fifth grade students in the areas of 
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mathematical achievement and self-perception, the following 

methods and procedures were utilized. 

Fifth grade teachers administered the Heath 

Mathematics Diagnostic Test to all fifth grade students at 

the beginning of the school year for the purpose of ability 

grouping. A mathematics class was formed for 20 fifth 

grade stUdents who scored the lowest on the Heath 

Mathematics Diagnostic Test. During fall semester, the 20 

underachieving subjects participated in a cross-age 

tutoring program for 12 weeks. Each fifth grade student 

was assigned to tutor a first grade student each day for 30 

minutes. The fifth grade students were pretested for 

mathematical achievement with the Stanford Diagnostic 

Mathematics Test subscale measures for numeration and 

computation. The subjects were also assessed for self

perception with the Affective Perception Inventory in the 

areas of mathematics perception, self-concept, and student

self. At the conclusion of the 12 week cross-age tutoring 

intervention, the 20 underachieving fifth grade students 

completed all measures once again. 

Results of psychometric analyses showed, that with the 

exception of the numeration scale on the pre-test, the 

scales selected for this study demonstrated acceptable 

levels of internal consistency. Each of the hypotheses was 

then subjected to identical statistical procedures. Five 



paired t-tests were utilized to detect differences from 

pre- to post-assessment. 

Results 
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Significant change was obtained on the three self

perception subscale measures of mathematics perception, 

student-self, and self-concept. Significant results did 

not emerge on the mathematical achievement subscale 

measures of numeration and computation. 

Results of Hypothesis Testing 

The results from hypothesis testing were as follows: 

1. The first null hypothesis stated there would be no 

difference in mean scores on the math perception section of 

the Affective Perception Inventory for underachieving fifth 

grade students before and after participating in a cross

age tutoring program. A paired t-test was utilized to 

compare pre- and post-test scores. The statistical 

analysis for this hypothesis yielded a significant decrease 

over time. 

2. The second null hypothesis stated there would be no 

difference in mean scores on the self-concept section of 

the Affective Perception Inventory for underachieving fifth 

grade students before and after participating in a cross

age tutoring program. A paired t-test was utilized to 

compare pre- and post-test scores. The statistical analysis 



for this hypothesis yielded a significant decrease over 

time. 
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3. The third null hypothesis stated there would be no 

difference in mean scores on the student-self section of 

the Affective Perception Inventory for underachieving fifth 

grade students before and after participating in a cross

age tutoring program. A paired t-test was utilized to 

compare pre- and post-test scores. The statistical analysis 

for this hypothesis yielded a significant decrease over 

time. 

A factor which may have influenced the results of the 

self-perception measures over time may have been the 

relationship of self-esteem to mathematics. The tutors 

may have discovered they possessed less than adequate 

mathematical skills to help the tutees. This may have had 

an unfavorable effect on their self-esteem. Another factor 

may have been the self-perception measures. Despite the 

validity and reliability presented in research, the 

measures may have had an impact on the findings. 

4. The fourth null ~pothesis stated there would be 

no difference in mean scores on the computation section of 

the Stanford Diagnostic Mathematics Test for underachieving 

fifth grade students before and after participating in a 

cross-age tutoring program. A paired t-test was utilized 

to compare pre- and post-test scores. The statistical 
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analysis for this hypothesis did not yield a significant 

difference over time. Contradictory results on the 

academic gain (numeration and computation) for tutors was 

found by Lewis (1979). Some studies indicated favorable 

results in academic achievement while other studies 

indicated unfavorable results. These findings were also 

supported by Ramis and Ramis (1976). Minimal gain scores 

in a cross-age tutoring program could have been a result of 

chance and not as a result of the program. 

On the other hand, favorable results in academic gains 

were found in studies conducted by Bar-Eli and Raviv 

(1982). Results showed that both tutors and tutees had 

significantly improved in mathematics on standard 

achievement tests. Greenwood et ale (1985), also found 

positive results. Peer tutoring, when compared to teacher

mediated procedures, produced more student responses and 

higher weekly test scores. 

5. The fifth null hypothesis stated there would be no 

difference in mean scores on the numeration section of the 

Stanford Diagnostic Mathematics Test for underachieving 

fifth grade students before and after participating in a 

cross-age tutoring program. A paired t-test was utilized 

to compare pre- and post-test scores. The statistical 

analysis for this hypothesis did not yield a significant 

difference over time. 
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This finding does not support the work of Cohen, Kulik, 

and Kulik (1982). The examination of 65 tutoring studies 

reported that students who were tutored performed better 

than students in a conventional classroom. Oakland and 

Williams (1975), Jason, Perone, and Souch (1979), and 

Heward, Heron, and Cooke (1982) also found academic gain in 

a tutoring program. 

On the other hand, Stennett and Issacs (1976) found 

that student involvement in a tutoring program did not 

produce a significant academic gain. According to the 

author there are many difficulties in the implementation 

of a tutoring program. Tutoring sessions may be cut short 

or missed, materials may be too easy, or the students may 

move on to more difficult material before previous work has 

been mastered. 

Cloward's work (1967) is frequently cited for the 

positive effects of a tutoring program for tutors. The 

experiment was carefully designed with random assignment 

of students to experimental and control groups. The 

tutored students registered moderate achievement gains 

while the tutors registered astonishing effects. Upon 

review, Cloward suggested that familiarity with the test 

negated the conclusions of the study. 
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Conclusions 

This study was initiated to explore the effects of 

cross-age tutoring on underachieving fifth grade students 

in the areas of mathematical achievement and self

perception. The two mathematical achievement subscale 

measures did not change significantly over time. The three 

self-perception subscale measures changed significantly, 

but decreased over time. These findings do not support the 

intervention of cross-age tutoring as an effective 

influence on mathematical achievement or self-perception. 

However, the research on tutoring is contradictory and 

fails to include important populations or systematic 

replication. Research on academic achievement and the 

affective or noncognitive benefits are not consistent 

either. Some studies purport that tutoring is beneficial 

for the students, while other studies indicate that 

tutoring does not make a difference. The research only 

suggests that the academic, personal, or social development 

of students will not be impaired py being involved in a 

tutoring program. Therefore, the question of the 

effectiveness of a tutoring program has yet to be answered 

by the research community. 

Generally, there is a belief that children learn more 

from teaching other children. This belief has led 

practitioners to support the utilization of peer teaching. 
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The desire and reasons that peer tutoring benefits the 

tutor and tutee academically, increases self-concept, 

develops a more positive attitude towards school, gives a 

greater sense of responsibility, helps to set and achieve 

goals, and develops communication skills is understandable. 

These beliefs are admirable, but the research findings 

of tutoring programs being beneficial for students have not 

been supported and replicated in research studies. 

Therefore, research on peer tutoring is exploratory at 

best. What needs to be addressed are the issues concerning 

internal validity. Without agreement on internal validity 

issues, research studies cannot be interpreted. In turn, 

researchers may not explore external generalizability 

issues such as under what conditions, in what situations, 

and with what measures, the effects generalize to concepts. 

Limitations 

According to Campbell and Stanley (1963), the One-Group 

Pretest-Posttest Design is potentially confounded by the 

following threats to validity. 

History, in terms of novelty, may have influenced the 

study. Low achieving students are not normally requested 

to be involved in a unique program. The experience of 

being in such a program may have had an effect on the 

findings. Also, other events during the tutoring program 
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may have affected the students. utilizing a control group 

in the study would have controlled this threat. 

The subjects participating in the study were not 

randomly selected or assigned. The subjects were selected 

according to the results of a mathematics diagnostic test 

administered by the classroom teacher. A mathematics class 

was formed for these lowest scoring students. This lack 

of randomization limits the ability to generalize the 

results of the study to populations, settings, treatment 

variables, and measurement variables. 

The effects of maturation are cited as a threat to 

internal validity with the design utilized in the study. 

The tutoring program was conducted for 12 weeks during the 

fall semester. Due to the short duration of the study it 

does not seem highly probable that maturation would have a 

significant effect. 

Statistical regression would normally be an internal 

validity issue when the subjects are selected on the basis 

of extreme scores. In this study the subjects were 

assigned to the tutoring program due to low mathematic 

scores, but it does not appear to be a problem since the 

mean scores in the study decreased. 

The testing instruments administered in the study were 

selected on research recommendation. The technical data on 

the Stanford Diagnostic Mathematics Test and Affective 

---------.---------
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Perception Inventory Test indicated good reliability and 

validity. A possible explanation for the decrease in 

scores may have been a sense of inadequacy. Once involved 

in the tutoring program, the tutors may have felt the 

tutees were more knowledgeable than expected. This 

inadequacy could possibly have been reflected on the post

test measures. 

Recommendations for Future Research 

In future research on tutoring, studies should include 

a control group. A control group would allow researchers 

to examine the possibility that history, randomization, and 

maturation are problems. A suggestion is the consideration 

of the Solomon Four-Group Design. This design includes a 

control group and would address the problems of history, 

randomization, and maturation. 

History could have very well affected the outcome of 

this study. The novelty of participation in a tutoring 

program may explain the decrease on the self-perception 

measures. A recommendation for future studies is to 

include a control group to rule out this threat to 

validity. 

Random assignment provides a means of comparing yields 

of different treatments in a manner that rules out most 

alternative interpretations. In this study, the lack of 

random assignment resulted in the inability to address the 

~ ------- ~--- .. -~~~~-.- -- ----------~-----.-----
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issues of external validity. A recommendation for future 

research is to include a control group to alleviate this 

internal threat. 

Finally, Campbell and Stanley (1963) would consider 

testing, regression to the mean, and maturation as threats 

to external validity in this study. As has been explained 

under limitations, these factors may have had an effect on 

this study. 

- ------------- ------- -----------------



86 

APPENDIX A 

STANFORD MATHEMATICS DIAGNOSTIC TEST 
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TEST 1: Num,ber System and Numeration 

DffiECTIONS 3 The empty box stands for what number? 
Read each qliestion. Then choose the best 
answer. Fill in the IIP'lce that has the same 
letter as the answer you have chosen. 

:::Z(~r.ttht: ~;;";b~;;::'/i 
. :,;{$~:;:.i;~;:· ':N~~~:~t.r~~~l:::;~~} ()0:~~,~:·,:.:,:~t;.(~~ .. :·. 

lIQ] D [E] [I§] [ill .. 

@11 ®13" ®12 ®20 . ®8 

.. 92·. ::® 54 .j:.® 39,; @,86· .$ 67 .. ' 
.' ;.~;~} L:~~··:,:·tZ~~i~r.:'tf..}~/,' ,:;::·:>·{~.·>~1-4 -------------

Which is three hundred ten? 
. ..•. .', " , ...• I'. '.,' .... .. .. ' '" .. ,' 

~ 1'he:·~~pty.~jlitmUiS .for ?!'I~t·n'm.l~e~? 

.~:.~·:ft?t~JdF~~~i;~~;}':~7~~~~F{~~~~?ff . 
. I1§] .~~ lI~l~~[lll~i~ lIru ::::{~] ,: 

.. ~ :~.~~~~s~';r~~tlt~~:;I:~-~~I; 
CD 310 
(i) 3100 
® 30010 
CD 301 
® 3010 

1 Wluit number belongs above 5 on the 5 Which is one thousand. seven hundred 
number line? forty-six? 

• o .1 10' II 20 

@35 
® 24 
®25 

s 

®40 
®45 

SO .. @ 17046 
® 10746 
@ 1746 
@) 1000746 
® 170046 

2 What number belongs above T on the 6 Which is two thousand. seventy-eight? 

GIG 

number line? 

o , 8 V 

CD12 
<u>17 
® 11 

T 
II 30 

<D16 
®15 

3 

CD 20078 
<i> 2708 
®200078 
<D 2078 
®278 
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TEST 1: Number System and Numeration 

7 Which means the same as 

1500 + 60 + 41? 

® 500604 
$ 564 
® ,5064 
® 5604' 
~ 1104 

8 Which is another name for 461? 

<D4+6+1 
(i) 46 + 1 
® 40e + 1, 
<D 4 + 61, 
® 400 +'60+ 1 

9 What number is shown on the 

'OIG 

place-value, chart? ' 

-, 

100 10 . , • • • • • 

,; ® 240 
'® 204' 

I 

: ®, 6 "I 

: @'24 ': " 
o:~ 20040 

,,' 

, ' 

4 
:-. 

00 ' 

10' The III stands for what number? 

6 +' 7 = 13, so 60 ~ 70 = 0 

<D 310 
(i) 130 
® 30 
<D 1313 
® 1300 

11 What digit is in the hundreds place 
in 97436? 

®4 
(§) 6 

® 3 
® 7 
® 9 

12 In which numeral does the 5 name the 
, ~eatest number? ' 

<D 95468 
® 78345 . 
® 67253 
<D 57842 
® 83579 
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TEST 1: Number System and Numeration 

13 What diiP,t belongs in the 0 ? 17 Which is the greatest number? 

391 
+ 61 ®2908 @2098 

052 ® 2980 ® 2890 
® 2809 

®5 ®4 ®3 ®2 ®1 
18 Which is the least number? 

14 What digit belongs in the 0 ? 

41 CD 1438 <D 1348 
@1483 ® 1834 - 9 

02 ® 1384 

CD1 @2 ®3 <D4 ®5 19 What is 17 rounded to the nearest ten? 

® 10 ® 50 
15 What digit belongs in the [] ? 

® 15 ®20 
12 ' ® 100 

X 4 
08 20 What is 54 rounded to the nearest ten? 

®,1 ~ ®2 ®3 ®4 ®5 
CD 50 <D 60 

16 In which space does 148 belong? @ 55 ® 100 
0 50 100 'ISO 200 250 300 ® 40 • F G H J K 

\I 

<DF 21 what is 280 rounded to the nearest 
hundred? 

@G .... :-. 

" 

®H ® 200 ® 250 
<DJ ® 800 ® 1.000 
®K ®300 

" 

010 5 
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TEST 1: Number System and Numeration 

22 The cake has been cut into six pieces of 25 Which number sentence goes with 
the same size. Which fraction shows the 
part that has been taken out of the pan? 12 + 2 + 2 + 2 ::i::' 0 I? 

23 The pie has been cut into four pieces' of 
the same size. Which fraction shows the 
part that is still in the pan? 

~ 
,~ 

·«!l3. ®~ _I; 4 

24 The pie luis been cut into eight pieces of 
the same size. Which fraction names the 
least amount· of p,ie? 

~1 
8 

.. .":: "1 
®,4 

<D~ 
4 

.'6 

04-2=0 
® 4 X 2 = O· 
®2x2=[) 
@4+2=0 
®4+2=0 

26 The rabbit made 3 hops along the 
number line to get to 6, Which number 
sentence shows how to find how long 
each hop was? . 

I, 2 

,CD6+3=2 
@8-6=2 
® 3 x,3 = 9 
<D3+6=9 

, ~ 6 x,3 ;:; 18 

.. 

27 Which number sentence tells about the 
moves marked along the number line? 

o 1 2 3 4 5 • 7 • ., 10 II 12 

®4.+3=7 
®3X3=9 
® 4 X 3 = 12 
GD4+4+4+4=16 
® 15 - 3 '= 12 
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TEST 1: Number System and Numeration 

28 The 0 stands for what number? 31 The 0 stands for what number? 

169 + 496 = 496 + 0 12 X' 7 = 84, so 84 + 7 = 0 

Ii) 12 
iD 496 @ 19 
@327 @7 
®333 @> 77 
<D 169 ® 84 
® 665 

The 0 stands for what number? 32 

29 The [] stands for what number? 36 X 0 = 0 

CD 36 
58 + ~9 = 97, so 97 - 0 = 58 

@ 360 
-. ® 306 

® 58 <DO 
®49 ® 1 
®19 
® 41 33 Which number sentence should be used 

® 39 
to check the division example? 

23 
4)92 

30 The 121 stands for what number? 8 

l' X 23 = '13 12 
12 

CD 231 
@1 ®·23 X 92 = 0 
®24 (Ii) 4 X 92 = 0 
<D 23 ® 23 X 4 = 0 
®123 @23x8=D 

® 4 X 12 = 0 

: . 
7 • Gill . 



TEST 2: Computation 

D~cnONS 3 
Read each, question. Then choose the best 
answer. Fill in the space that has the same 
letter as the ,answer you have chosen. II 
your answer is not given, fill in the space for 
NOT HERE. 

2 

t,: 
'010 

129 
+ 41 

793 
+ 48 

® 160 
® 170 
@ 190 ' , 

@ 1610 
® NOT HERE 

<D 731 
®741 

'® 831 
CD 841 
® NOT HERE 

8 

4 

5 

6 

402 
+ 51 

460 
+260 

, 708' 
+293 

' 942 
+216 

® 93 
®402 
@403 
@453 
® NOT HERE 

CD 6120 
@ 920 
® 720 
CD 620 
® NOT HERE 

® 901 
® 991 
@ 1001 
@ 9911 
® NOT HERE 

<D 1162 
® 1158' 
.@ 1152 
CD 1148 
® NOT ~ERE 

,) to) 
I 

92 

------------.--------------.~---.------------.--.--. -----. -
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TEST 2: Computation 

7 11 

.254 ®.412 15 ®6 
.+158 @402 - 7 ®8 

® 312 ®9 
@) 302 ® 12 
® NOT HERE . ® NOT HERE 

8 12 

652 <D'1099 17 - 8 = 0 
+337 (i) 1089' 

® 1059 <D9 <D12 
<D 999 (i)10 ® NOT HERE 

® NOT HERE ® 11 

13 

358 ® 541 86 ® 63 
'+147 ® 505 -23 ® 69 

® 495 ® 73 
® 405 @) 109 
® NOT HERE ® NOT HERE 

10 14 

14 <D,6 92 CD 161 
- 9 $,7 -69 (i) 37 

®8 ®33 
<D 15 <D 23 
® NOT HERE ® NOT HERE 

OtB 9 OOV 

-~-----------------~- --- - --------- - -- --- -- -
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,TEST 2: Computation 

15 19 

106 : @185 
": ~ 81 @105 508 (!) 335 
: ' ®25 -163 @345 

@15 @445 

® NOT HERE '@>465 
® NOT HERE 

18 

685 CD 33 
-642 @43 

20 
®643 
CD 1327 ' 

430 (j) 62 
® NOT HERE -368 @72 

® 138 
17 

718 @ 1075 
CD 798 

-357 ®461 
® NOT HERE 

®441 
tID 361 
® NOT HERE 21 

18 1024 ® 1773 

, 331 (1.)499 . 797 @373 
-168 ' @273 ®327 

": : <Ii) 237 ,,@> 227 

~'.: " ,CD 1'63 ® NOT HERE 

" ,® NOT HERE 

,'\o;>rc1'-
"fll~ I 10 

.: '. 
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TEST 2: Computation 

22 27 

2 (.0 8 
x6 @ 10 9 ®133 

® 12 X7 @72 . C9 79 <D 14 
® NOT HERE 

@)97 
® NOT HERE 

23 

5 ® 15 
x5 ®20 28 

®30 
' ' 0=2 X 8 

@l35 
® NOT HERE <D 28 <D4 

24 @16 ® NOT HERE 

3 <D 10 ®10 
x7 @ 18 

<Ii) 21 29 
! 

CD 24 
DX3'=12 

® NOT HERE 

25 015 4 ®48 @4 

x8 ®32 @.9 ® NOT HERE 

®,28 ®6 
, ®24 

" 
30 

@ NOT HERE 

28 ' ' 4xD=20 
~ 8 (j) 56 ", 

'. ' . 

.. x6 ® 54 . ' .CD5 <D 80 
,-,; <Ii) 48 ··.@·6 ® NOT.HERE 

<D 46 " '. ' ®16 
® NOT HERE 

.' 
Gle)' 

\ 
"11' 

-------------------
--------~~ 
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TEST 2: Computation 

31 

32 

33 

.. , 
6j 

. 
-\ 

"oio 

X 

23 
X 3 

49 
X 2 

201 
3 

• f· • 

®26 
®'29 
@56 
@69 
® NOT HERE 

<D 88 
<il98 
® 161 
<D 818 
® NOT HERE 

®603 
~503 
'@204 
®203 
®NOT HERE . . . 

34 

35 

36 

12 

310 
X 4 

132 
X '5 

204 
X 4 

.. 

<D314 
<il340 
®1210 

. <01240 
®NOT HERE 

®540 
®550 
®650· 
@660 
®NOT HERE 

<D216 
<il816 
®846 
ID906 
®NOT HERE 

96 

lim) 
' , 

- --- ---
-. ---------------

-------.---~-----
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TEST 2: Computation 
-

37 142 

7)14 <!>3 42 + 6 = [J 
@4 
®5 
@7 <D8 <D4 

@7 ® NOT HERE 

-
® NOT HERE 

®6 
38 

3)18 
CD4 
@5 43 

-

®6 
<D7 

2J86 (!) 32 
I @42 

® NOT HERE ®43 -
39 @44 

~ = 15 + 5 
@ NOT HERE 

<!> 20 @3 :.-. 
44 

@15 ® NOT HERE 

®10 4)92 CD 23 
@22 

40 

7)56 CD9 
@8 

® 21 
<D 20 

®7 ® NOT HERE 

. <DS 
45 

® NOT HERE 
-
41 

am <!>S 
3)126 (!) 93 

@7 
@,44 
®43 

®8 @42 
@9 ® NOT HERE 

® NOT HERE i 

I 
~ 

- -
" 

QlG 13 



Forms G and H 

STANfORD DIAGNOSTIC Mathematics Test 
Green Level 

Hand-Scorable Answer Sheet 

TEST 1: Number System and Numeration 

4(j)(i)®CD® 14 (j) (i) ® CD ® 

15® @ @ ~ ® 115® @ @ ~ ® 

tHD (i) ® CD ® 16 (j) (i) ® CD ® 
SAMPLES 7® @ @ ~ ® '17®'@ @ ~ ® 

A.@@~® 6(j)(i)®CD® 10 (j) (i) ® CD ® 

B(j)(i)®CD® Il®@@)<a>® 19® <iil @) @ ® 

10 (j) (i) ® CD ® 20 (j) Gil' ® CD ® 

1®@@<a>® 11 ® @ @ <a> ® 21 ® @ @ @ ® 

2 (j) Gil ® CD ®. 12 (j) (i) ® CD ® 22(j)(i)®CD® 

3®®@@® 13 ® @ @ (9) ® 23®@@<a>® 

TEST 2: Computation 

7®@@(9)® 20 (j) (i) ® CD ® 

6(j)(i)®CD® 21 ® @ @ <a> ® 

o®@@<a>® 22(j)(i)®CD® 
SAMPLES 10 CD (i) ® CD ® 23®@@@® 

A®@@G® 11 ® @ @ <a> ® 24 CD (i) ® CD ® 

B(j)(i)®CD® 12 (j) (i) ® CD ® 25®@@<a>® 

13 ® @ @ <a> ® 28 (j) (i) ® CD ® 

1 ® (jj) @ Gi> ® 14 (j) (i) ® CD ® 27®(jj)@@® 

2(j)Gil®CD® 15 ® @ @ <a> ® 26 (j) @ ® CD ® 

3®@@Gil'® 18 (j) @ ® CD ® 211®@@Gil® 

4CD(i)®CD® 17® @ @ Gil ® 30 (j) @ ® CD ® 

15®<iil@Gi>® 18 (j) ® ® CD ® 31 ® (jj) @) Gi> ® 

6 (j) <a> ® CD ® 10 ® (jj).@ <a> ® 32 (j) (i) ® CD ®, 

C® 
TII'- .. , .. :unUlCal:.-\I. UII"'LHIIiS II.' .... K·.T IW:J:jtn'AStt\'U:tL "'IUlllt.g 
e..,n;tll1iC , .... ., ............ ..,.ca,. 1M. 
~~ ...... 1ep., ........... _ ............ .. _-
........ UMoN ................ 

-- -- - -

24 (j) (i) ® CD ® 

25®@@~® 

26 (j) (i) ® CD ® Whol. NIOIIbttl 
II1(jDtcimll 

27®@@<a>® 
Pilce Value __ 

20 (j) (i) ® CD ® RaUonIl Numbe" 

29®@@)@® 
and Num"aUon _ 

30 (j) (i) ® CD ® OperaUonl and 
Properties--

31 ® @ @ (9) ® 

32 (j) Gil ® CD ® 
Numbor SYlllm 
and Numeration 

33®@@<a>® ~fg'l:~tr c:::::J 

33®@@@® 

34(j)®®CD® 

35®@@@® 

36 (j) (i) ® CD ® 

37 ® @ @ <a> ® Addllionwilh 

30 (j) ® ® CD ® 
WIIGI. Numb,," _ 

39®@@@® Sub~lClIon w~h 
WhoI. Numbert_ 

40 (j) (i) ® CD ® 

41 ® @ @ <a> ® 
lAuiUplicl1ion with 
Whol. Numbert _ 

42 (j) Gil ® CD ® 
Division with 

43®<iil@Gil® WhoI. Number._ 

44(j)@®CD® Compulilion 

45®@@<a>® :t~'l:~tt c::J 

• .... 105 

98 

----------------------------------_._------_ .. -
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APPENDIX B 

AFFECTIVE PERCEPrION INVENTORY 



Form I 

MATHEMATICS PERCEPTIONS 

Bov do you f •• l .bout math7 Rov do you ••• Your •• lf •• a .tudeDt iD math7 
Giv. a picture of hov you f •• l by pleciDg a ch.ck 1D aD. of th. four .pac •• on tho 
liD. baCVoaD tha lautlncl'. Eacb apace talla hov you look .t math or at your.elf 
aa a math ,tudeDt. 

Example: 

I all good at add ins ___ ..... __ --'i-. __ ..... __ 

numbera. 

(1) I like math. 

(2) Kith f.a ... y for mao 

(3) I think math 11 
interalting. 

(4) I loam a lot frOll math 
cia ... 

(5) X think I114th 11 a uIDful 
lubjact. 

(6) I 111 good with numbera. 

very lIOn 
sood good 

than 
I ,bOld 

IIOra 
bad 

than 
good 

very 
bad 

(7) X caD .olv. math probll1ll., ___ ..:.. __ ...:.. __ .-::.... __ 

(8) I like to vork out vord 
problema 1n math. 

(9) X lik. th. ida.1 v. uo. 
in IDIIth. 

(10) X 11ke to manure thiDss. ___ :-__ -=-__ -=-__ 

I all bad at adding 
numban. 

X do Dot Uke IIIIIth. (1) 

Kath 1, bard for mo. (2) 

I do not think math i8 (3) 
lnteroning. 

X do not learn a lot (4) 
froll math ~la.a. 

1 think math i. a vaate(S) 
of time. 

X am not good vlth (6) 
numbors. 

X cannot solve math (7) 
probloma. 

X do not llke to work (8) 
out vord problema ln 
math. 

X do not liko the ldeao(9) 
ve usa in math. 

X do Dot llk. to 
mea.ura thing •• 

(10) 

(11) X vant everything to be 
, juae right in IDIIth. 

___ -=-__ ._"""-.i.. __ ~:..... __ • X do not c.re to hava (11) 
evorything juat rlght 
iD matb. 

(12) X all good 1n math. X am not good ln math. (12) 

100 



FOnl I 

SELF CONCEPT 

Yhat kind of parlon do you think you ara right nov7 Give a picture of you~aelf 
by placing a chack 10 cna of th~ four .paca. on the line between the lentencel. Each 
apace tell. how vell tha warda aaree vith how you aae yoursalf s. a person. 

I AID a tall peraon. ~=~.i-=~"':' ___ ~-i~ ___ ~ 
very : mora : IIIOra I very 

I am a ahort per,on. 

(1) I AID =aaculino. 

(2) I do not mind changn. 

(3) I think of other •• 

(4) I am a relaxed peraon. 

(S) I think bafora do1oS 
anything. 

(6) I atand on r:ry own two 
faet. 

(7) I am a happy paraon. 

(8) I can vait for things. 

(9) I =aka friends aa.ily. 

(10) I like paople al thay 
ara. 

(11) I am kind to !l'IIOple. 

tall : tall ahort ahort 
: than than 
: abort tall 

: ' 

I am feminine. (1) 

I do not like things (2) 
to change. 

I think only of myself. (3) 

___ ..:... __ ...... __ --''--__ 'I !lID a nervous person. (4) 

I do thing., without (5) 
th1oking. 

I go along vith the (6) 
gang. 

I am not a hIpPY (7) 
perlon. 

I vant things right (8) 
avay. 

I do not make friends (9) 
..IUy. 

t find fault vith (10) 
people. 

(12) t Uk. to be vith othera. ___ "-" __ ...;-__ ...... __ 

I of ton hurt people. (11) 

t vould rathor be (12) 
.lono. 

(13) I am not afraid of 
thingl. 

I am afraid of =any (13) 
things. 
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(14) I am not .. aily hurt. 

(IS) I can control my tempar. 

(16) I do moat thing. vall. 

(17) I truat people. 

(18) I am iura ot myeelt. 

(19) I'm slad I am mao 

(20) I am somebody. 

I 
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Form I 

I am ... i1y hurt. (14) 

I los. my temper (IS) 
... ily. 

I do not do moat thing8(16) 
v.ll. 

I do not truat people. (17) 

I am not IUru of (II!) 

1111oelf • 

I vould like to be (19) 
lomoone .1so. 

I am nothing. (20) 
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Form I 

STUDENT SELF 

People are differant in the vaye they think about them.elve. partly becau.e 
of the d1fferant role. they take. A boy can be e lon, a brother, a hockey player, 
and a .tudent; or a girl can be a daughter, a lilter, a be.aball playar, and a 
student -- aU at the .ama time. What kind of ~ do you think you are right 
nov? Give a picture of yourlelf a. a atudent by placing a check in one of the four 
Ip.ce. on the line betvean the lentances. Each apace tella hov voll the vords agree 
vith hov you look at your.elf a •• atudent. 

p;xample: 

I am h.ppy in .chool. __ --:. ___ =-__ ~ __ I am unhappy in Dchool. 

(1) I do vell in school. 

(2) I get thing. done on time 
in .chool. 

(3) I am creative. 

(4) I like to learn. 

(5) I vork hard in Ichool. 

(6) I like to vork vith other. 
in .chool. 

(7) I am curiou. about thinSI 
in Dchool. 

(8) I keep things in ordor. 

(9) I learn quickly. 

very :lDOre :lDOre Ivery 
happy :happy :unhlppy:unbappy 

:than ; than 
I unhaPPYI happy 

I do poorly in Ichool. (1) 

I do not get things (2) 
done on time in ochool. 

I am not creative. (3) 

I do not like to learn.(4) 

I am lazy in school. (5) 

I like to vork by (6) 
~.l8lf in .chool. 

I am not curious about' (7) 
thingl in .chool. 

I do not keep things (8) 
in order. 

I learn alavly. (9) 

(10) I care about .chool vorlr.. ___ =-__ ...:... __ -=-__ I do .not care (10) 

(11) I do nlllt vork in Ichool. ___ :... __ ..:.. __ -=-__ 

(i2) I do not vorry about 
. grada. in .chool. 

about school vork. 

I do .loppy vork in 
.chool. 

(11) 

I vorry about grades in(12) 
schOOL. 



(13) I am not afraid of 
failing in Ichoal. 

(14) I do thingl aD my oW 
in Ichool. 

(15) I am amart in Ichool. 

(16) I can axpre.. my.elf in 
,chool. 

(17) I am willing to try 
thing' in Ichool. 

(18) I am a leader in Ichool. 

(19) I am lura of my •• lf in 
• chool. 

(20) I f.el good when I am 
in .chool. 
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Form I 

I am afraid of failing (13) 
in school. 

I do not do thingl on (14) 
my own in .chool. 

___ .::-__ ,,:,, __ -,,_,,;,,_. I am not 'IIIIIrt in (lS) 
Ichool. 

I cannot expres8 myaelf(16) 
in ,chool. 

I am not willing to try(l7) 
thing. in .chool. 

I am a follower in 
.chool. 

(18) 

I am not lure of myself(19) 
in Ichool • 

I do not feol good when(20) 
I am in 'ochool. 



105 

APPENDIX C 

DAILY TUTORING LOG 



TUTOR's DAILY LOG 
Cross-age Tutoring Project 

Tutor, ____________________________ __ 

I 

I 

Directions for use of Daily Log 

Date J 
Assignment and 
Comment 

<----

I 

I 

Evaluation of Session 

+ Very Good 
OK 

- Not Good 

Tutee. ____________________________ ___ 

I 

'-

I 

I 

I 

...... 
o 
0'\ 
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