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Abstract

Cross-age peer tutoring is an instructional strategy in which older students serve
as interventionists to improve the academic and attitudinal outcomes of their younger
peers. Educational Justice, a nonprofit organization based in Louisville, Kentucky, is
piloting an initiative called Educational Justice Activists (EJA) that implements this
instructional strategy by pairing high-performing 9"™-12" grade students with underserved
5"_8™ grade students for weekly one-on-one tutoring sessions. By evaluating the EJA
model’s impact on tutees participating in the initiative, this study seeks to identify
academic performance trends in mathematics sections of standardized exams as well as
shifts in attitudes towards school and learning, and, in particular, towards mathematics.
According to the study, the effect sizes (ES) indicate that it is possible to improve both
academic and non-academic outcomes among low-income 5"-8" graders using the cross-
age peer tutoring intervention model of EJA. The analysis of academic assessments
included 56 tutees and revealed gains in addition/subtraction (ES = 0.13) and
multiplication/division (ES = 0.30). Survey data analyzed for attitudinal shifts among 44
tutees also showed effect size gains ranging from 0.14 to 0.43. The study further explored
trends along two mediating factors: tutoring dosage and tutee grade. It was found that, for
addition/subtraction, higher dosage (more than 13 tutoring hours) resulted in greater gains
(ES = 0.20) than lower dosage (ES = 0.04); however, for multiplication/division, lower
dosage (13 or fewer tutoring hours) resulted in greater gains (ES = 0.52) than lower
dosage (ES = 0.32). Similarly, it was found that, for addition/subtraction, older tutees

(7"-8™ graders) showed greater gains (ES = 0.19) than younger ones (ES = 0.08);



however, for multiplication/division, the younger students (5"-6™

graders) displayed
greater gains (ES = 0.42) than their older peers (ES = 0.21). The attitudinal survey results

with respect to these two mediating factors were mixed.
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Chapter I Introduction

When it comes to academic performance, the current income achievement gap is
now nearly twice that of the black-white achievement gap: students from low-income
families performing about 3-6 grade levels (1.25 standard deviations) below their peers
from high-income backgrounds, and the current research indicates that this gap is
widening (Reardon, 2013). The significance of the dilemma recently became even more
apparent when data collected by the National Center for Education Statistics revealed that
the growing socioeconomic divide among K-12 schoolchildren crossed an alarming
milestone in 2013: now, a majority of the nation’s public school students are low-income,
according to the Southern Education Foundation (2015). Specifically, in 2013, more than
51 percent of students attending public school in the U.S. -- over 25 million children --
lived in low-income households (Southern Education Foundation, 2015). In a report

issued by the Southern Education Foundation (2015), Steve Suitts writes:

No longer can we consider the problems and needs of low income students
simply a matter of fairness... Their success or failure in the public
schools will determine the entire body of human capital and educational
potential that the nation will possess in the future. Without improving the
educational support that the nation provides its low income students —
students with the largest needs and usually with the least support -- the
trends of the last decade will be prologue for a nation not at risk, but a
nation in decline...

Educational Justice (EJ), a nonprofit organization based in Louisville, Kentucky,
is attempting to address the income achievement gap by leveraging the largely untapped

resource of service-oriented, high achieving high school students. The nonprofit



organization does so by attracting high-achieving high school students to apply to a new
kind of honor society, called Educational Justice Activists (EJA), in which applicants are
not only selected based on their academic records and accomplishments but, once
accepted, are also required to apply their academic expertise as tutors for underserved
younger peers. Selected high school students are first trained by EJ’s educators — teachers
and/or tutors with at least three years of teaching experience in various academic
subjects, including mathematics — to serve as tutors called EJ Activists. At the same time,
EJ identifies low-income 5™ to 8" grade students in critical need of academic support and
invite their parents/guardians to enroll those students in the program as EJ Achievers.
Each EJ Achiever is then able to browse through the secure database of Activist profiles
to select a single high school student to be his/her dedicated tutor for one-on-one tutoring
sessions every week until the end of the school year. EJ Achievers may continue to be

paired with their Activists until the end of 8"-grade, i.e., for a maximum of four years.

This study examines academic performance trends in mathematics among
Achievers participating in EJA. More specifically, it seeks to determine whether, among
tutees in the EJA initiative, trends can be identified in test scores earned in mathematics
sections on standardized exams. In addition, using entrance and exit survey data, the
study seeks to determine whether trends arise among EJA students in attitudinal shifts

towards school and learning, and, in particular, towards mathematics.

It should be noted that the author of the present study, Moshe Ohayon, is also the founder
and current executive director of Educational Justice, the nonprofit organization piloting
the EJ Activists initiative. In light of this connection, the author has taken great care to

maintain a neutral perspective in regards to the data collected and analyzed in this study.



Chapter 2 Background

A large body of research supports the effectiveness of peer tutoring interventions.
Such programs are often described as those in which “student interventionists work to
improve their peers’ academic skills by providing one-on-one or small group academic
instruction” (Collins, Hawkins, & Flowers, 2017). It is often impractical to expect a
single teacher to lead and manage the instructional progress of an entire class of students
throughout the school day while at the same time providing individual attention to one or
more students who require an intervention (Collins et al., 2017). As such, and in view of
the research findings on peer tutoring, programs that train students to implement such
interventions for their peers may appeal to educators, school administrators, policy
makers in the education sector, and others, but a number of variations on the peer tutoring
model have been explored with a variety of differing objectives, results, and implications.

As a form of intervention, peer tutoring has increasingly been implemented as a
preferred research-based approach for creating the sort of environment that assists
students in mastering academic content as well the skills necessary to do so (Bowman-
Perrott, deMarin, Mahadevan, & Etchells, 2016). In fact, a few of the key features of peer
tutoring that have been identified across implemented variations of the intervention
model include frequent opportunities to respond, increased time on-task, opportunities to
practice academic content, and regular and immediate feedback (Bowman-Perrott at al.,

2016). Maheady, Harper, and Sacca (1988) found that each of these features is correlated



with an increase in academic achievement (Bowman-Perrott, et al., 2016). In addition,
Greenwood, Terry, Arreaga-Mayer, and Finney (1992) identified a number of benefits
that result from peer tutoring interventions, and these have been summarized by

Bowman-Perrott et al. (2016) as including the following:

(a) being paired with a peer partner for one-to-one instruction, (b)

opportunities for error correction, (c) increased time spent on academic

behaviors, (d) increased positive social interactions between students,

(e) a decrease in off-task and disruptive behaviors, and (f) experiencing

more success and report feeling more confident academically. (p. 360)
Peer tutoring interventions have been studied with respect to a host of mediating factors
and settings. With respect to content areas, for example, peer tutoring interventions have
yielded promising learning outcomes in mathematics (Fantuzzo, Polite, & Grayson, 1990;
Harper, Mallette, Maheady, Bentley, & Moore, 1995; Robinson, Schofield, & Steers-
Wentzell, 2005; Hawkins, Musti-Rao, Hughes, Berry, & McGuire, 2009), as well as
across a number of other core academic subjects, including reading (Houghton & Bain,
1993; Elbaum, Vaughn, Hughes, & Watson Moody, 2000; Oddo, Barnett, Hawkins, &
Musti-Rao, 2010), science (Bowman-Perrott, Greenwood, & Tapia, 2007; Kamps et al.,
2008), and social diet it comes to student population types, studies demonstrate the
effectiveness of peer tutoring on tutees of a various ages and grade levels from
elementary through high school (Bowman-Perrott et al., 2007; Dietrichson, Beg, Filges,
& Klint Jorgensen, 2017; Kamps et al., 2008). In addition, studies reveal that peer
tutoring is effective among tutees with learning differences or disabilities (Kunsch,

Jitendra, & Sood, 2007; Okilwa & Shelby, 2010) as well as those who are non-native

speakers of the language of instruction (Bowman-Perrott et al., 2016; Cole 2013, 2014).



Such interventions have even shown that they yield benefits for the tutors themselves

(Cohen, Kulik, & Kulik, 1982; Collins et al., 2017; Galbraith & Winterbottom, 2011).

Overall, research on peer tutoring interventions is often assessed along one or
both of two primary focuses: (1) academic achievement as measured by performance on
examinations, typically in mathematics or reading; and (2) non-academic outcomes,
which often include the evaluation of affective (attitudinal or emotional) parameters --
such as favorability towards the subject matter covered in tutoring sessions, shifts in
attitudes towards school and learning, and modification to self-concept -- as well as social
or behavioral ones. By aggregating and evaluating numerous research findings, meta-
analytic studies on peer tutoring allow for the assessment of such interventions across a
variety of mediating factors and settings. The majority of these studies, however,
concentrate on studies of academic outcomes, with only a relatively small number of
meta-analyses focusing on evaluating studies of nonacademic parameters (e.g., on-task

behaviors, social interactions), self-concept, or attitudinal measures.

Quantitative Meta-analyses
Between 1982 and 2017, 12 major meta-analytic studies have been conducted on
peer tutoring programs and interventions in which a range of tutoring formats -- including
cross-age, class-wide, and small group arrangements -- were represented across a variety
of academic subjects (Table 1). These meta-analyses attempted to evaluate and quantify
the extent to which peer-mediated tutoring interventions affected learning outcomes
among tutees involved in such programs in comparison to students assigned to control

groups when a group research design was employed, or in comparison to each tutee’s



previous performance when a single-case research design was used. A review of the
findings reveals that peer tutoring generally produced positive gains for participating
students. However, even among meta-analytic studies, there are conflicting conclusions
with regard to the effect of individual features of different peer tutoring intervention

designs.

Table 1. Major Meta-Analyses on Group Tutoring Interventions

Meta-Analysis Year of Publication Number of Studies
Cohen et al. 1982 65
Cook et al. 1985 19
Rohrbeck et al. 2003 90
Ginsburg-Block et al. 2006 36
Jun et al. 2010 12
Bowman-Perrott at al. 2013 26
Cole et al. 2013 28
Bowman-Perrott at al. 2014 20
Cole et al. 2014 28
Leung 2014 72
Rees et al. 2015 10
Zaneli et al. 2016 49
Dietrichson et al. 2017 101




Academic Performance

When evaluating studies of different interventions and their possible effect on
academic performance among students in the general K-12 population, five of the twelve
meta-analyses reported, to some extent, effect sizes for two central mediating factors: (1)
dosage, which quantifies the total amount of tutoring hours received by the tutee,
commonly defined formulaically as follows: Dosage = intervention duration (in weeks) X
frequency (sessions/week) X session length (hours/session); and (2) the grade and/or age
of the tutees receiving the intervention (Table 2).

With respect to dosage, the meta-analyses appear to be in agreement that, perhaps
contrary to a greater dosage of tutoring does not necessarily equate to improved results.
In fact, interventions logging fewer overall tutoring hours were equally or slightly more
effective in producing improved academic results than those offering a somewhat greater
dosage of tutoring time. Even for the meta-analysis performed by Cohen et al. (1982), for
which dosage could not be calculated (as it did not include information about tutoring
frequency but rather only provided effect sizes for interventions studies spanning three
different ranges of durations in weeks), the trend appears to indicate that dosage and
effect size are inversely correlated -- that is, at least over the span evaluated
(interventions spanning no more 36 weeks).

The meta-analyses, however, displayed less agreement with respect to which ages
or grades of tutees responded more favorably to peer tutoring interventions. Two of the
meta-analyses -- Cohen et al. (1982) and Rohrbeck et al. (2003) -- indicated that younger
elementary school students (grades 1-3) achieved greater gains while the other studies --

Jun et al. (2010), Bowman-Perrott (2013), and Leung (2014) -- pointed to greater gains



among older students of middle to high school ages.The meta-analyses, however,
displayed less agreement with respect to which ages or grades of tutees responded more

favorably to peer tutoring interventions.

Table 2. Reported Effects Sizes (ES) of Academic Performance by Tutoring Dosage
and Tutee Grade/Age

Meta- No. . Tutee
analysis Studies Tutoring dosage Lo grade/age Lo
ectoahlen Low (0-4 weeks)* 0.95 |Grade 1-3 0.45
(1982) 65 Medium (5-18 weeks)* | 0.42 |Grade 4-6 0.25
High (19-36 weeks)* 0.16 |Grade 7-9 0.33
Rohrbeck Low (< 19 hours) 0.38 |Grade 1-3 037
et al. 90
(2003) High (> 19 hours) 0.32 |Grade 4-6 0.28
Jun et al.
< -
(2010) Low (< 7 hours) 0.24 |Grade 6-7 0.60
12 Medium (8-15 hours) | 0.20 |Grade 8-9 0.18
High (> 16 hours) 0.66 |Grade 10+ 0.90
Bowman- Low (< 6 hours) 0.75 |Elementary 0.69
Perrott et 26
al. (2013) High (> 6 hours) 0.75 |Middle/high 0.74
Leung <
(2014) 7 Low (< 16.25 hours) 0.44 |Elementary 0.34
High (> 16.25 hours) 0.40 [Middle/high 0.52

sk

* frequency unavailable average of adult tutoring (0.70) and computer-based tutoring (0.19)



Two of the meta-analyses -- Cohen et al. (1982) and Rohrbeck et al. (2003) -- indicated
that younger elementary school students (grades 1-3) achieved greater gains while the
other three studies -- Jun et al. (2010), Bowman-Perrott (2013), and Leung (2014) --
pointed to greater gains among older students of middle to high school ages. In the meta-
analysis conducted by Jun et al. (2010), the reasons behind the precipitous drop in effect
size to 0.18 among students of grade 8-9 were unclear. The researchers believe it may
result from the format and insufficient sample size of the data (of the twelve studies in the
meta-analysis, the bulk of the data analyzed for students in grades 8-9 originated from
only two of them, both of which employed computer-based tutoring) but cite the
“maturational and psycho-emotional” challenges faced particularly by students in this age
range as a less likely explanation for the apparent temporary decline in the effect of the
interventions.

The number of studies included in each meta-analysis have been identified in
Table 1 above. The apparent disagreement among meta-analyses may be at least partially
attributed to size: large meta-analytic studies (those including data from 50 studies or
more) have the advantage of including more data but are generally less selective than
smaller ones that often implement rigorous inclusion criteria, such as allowing only peer-
reviewed publications.

In addition, all five meta-analyses described a number of mediating factors (such
as format, incentives provided, etc.) in an effort to evaluate the effect each variable’s
effect on academic gains among tutees participating in peer tutoring interventions. These
variables included determining the effect when (1) the tutoring is conducted in a one-on-

one format, in which one tutor is paired with one tutee, as opposed to small-group or



classroom-wide tutoring settings; (2) the tutoring is cross-age, in which the tutor is at
least one school grade above that of the tutee but is still a student (often just a few years
older than the tutee), as opposed to same-age tutoring or tutoring provided by adult
tutors; (3) the instructor is static, in which the tutee always receives instruction from the
same tutor; (4) the tutoring is structured, in which tutoring is provided on a regular
schedule, as opposed to on occasion as needed (e.g., help room tutoring); (5) different
academic content areas, such as math and reading, are compared; (6) training is provided
to the tutor before and/or throughout the peer tutoring intervention; and (7) the tutee is

provided with some kind of reward to incentivize learning in the intervention.

Non-Academic Outcomes

In evaluating non-academic outcomes, three of the twelve meta-analytic studies reported
effect sizes (see Table 3a) for non-academic outcomes among tutees in peer tutoring
interventions. The meta-analyses evaluated non-academic outcomes of peer tutoring
based on multiple studies focusing on one or more of the following parameters: (1) social
(2) behavioral (3) self-concept and (4) attitudinal/emotional. Social outcomes included
assessment of social competencies, such as frequency and ease of interaction with peers
and adults, cooperative and conflict resolution skills, sociometrics, and the like.
Behavioral outcomes included, for example, extent of participation and effort,
compliance with rules, and ability to remain on-task. Self-concept refers to the tutee’s
feelings about herself/himself, which includes general self-confidence as well as
academic self-perceptions, such as competence in a particular academic content area.
Lastly, other attitudinal/emotional responses (such as attitudes toward learning, academic

achievement, and the academic topics covered in the intervention’s tutoring sessions)

10



were excluded from consideration in recent meta-analyses due to their small base rate but
were reported briefly in Cohen et al. (1982) for positive attitude shifts regarding the
subject matter tutored. Data was gathered using various approaches depending on the
study within each meta-analysis but generally relied on informants (the students
themselves, peers, teachers, parents, and/or researchers) to produce outcome measures via
direct observations, questionnaires, and surveys with ratings scales. Table 3a summarizes
the results of these meta-analyses -- Cohen et al. (1982); Ginsburg-Block, Rohrbeck, &
Fantuzzo (2006); and Bowman-Perrott, Burke, Zhang, & Zaini (2014) -- along reported
non-academic parameters and the number of studies upon which the calculated effect size

relied for the given parameter.

Table 3a. Overall Reported Effects Sizes (ES) for Non-academic Outcomes

Meta-analysis | No. Studies Non-Academic Outcome ES

(ClO;;g; ct. al 8 Attitude toward Subject Matter 0.29
? Self-concept 0.09

Ginsberg- 30 .

Block et al. Social 0.52

(2006) I3 |self-concept 0.40
12 Behavioral 0.65

Bowman- 20 Overall behavioral and social 0.62

Perrott et al.

(2014) 1 - improving social interaction/skills 0.69
10 - reducing disruptive/off-task behavior | 0.60
6 - improving academic engagement 0.38

11



Bowman-Perrott et al. (2014) specifically analyzed 20 studies that employed
single-case research designs and included tutees in grades preK-12. The meta-analysis
reported an overall TauU weighted effect size of 0.62 on behavioral and social outcomes
among tutees in peer tutoring interventions. With respect to outcomes in specific
subcategories, Bowman-Perrott et al. (2014) reported that peer tutoring yielded greater
effects when it came to improving skills related to social situations and and interactions
(ES = 0.69) and or curtailing off-task or disruptive behaviors (ES = 0.60), while the effect
on improving a tutee’s academic engagement in school (ES = 0.38) was more moderate.

Of the three meta-analyses, only Ginsberg-Block et al. (2006) provided a
breakdown along the two central mediating factors identified above for academic
performance: (1) dosage, which quantifies the total amount of tutoring hours received by
the tutee, commonly defined formulaically as: Dosage = intervention duration (in weeks)
X frequency (sessions/week) X session length (hours/session); and (2) the grade and/or

age of the tutees receiving the intervention (Table 3b).

Table 3b. Effects Sizes (ES) of Non-academic Outcomes by Tutoring Dosage and Tutee
Grade/Age as Reported by Ginsberg-Block et al. (2006)

. No. No.
Outcome | Tutoring dosage Studies ES | Tutee grade/age Studies ES
Social Low (< 15 hours) 12 0.38 Grade 1-3 6 0.35
ocia

High (> 15 hours) 11 0.26 Grade 4-6 24 0.28
Self- Low (< 15 hours) 7 0.35 Grade 1-3 1 1.20
concept | High (> 15 hours) 3 0.27 Grade 4-6 14 0.17
Low (< 15 hours) 3 0.99 Grade 1-3 4 0.49

Behavioral
High (> 15 hours) 4 0.68 Grade 4-6 8 0.43

12



Chapter 3 Methods

This study explores the effects of Educational Justice Activists (EJA), a one-on-
one cross-age peer tutoring program being piloted by the nonprofit organization
Educational Justice in Louisville, Kentucky. The program is intended to address the
educational inequity behind the opportunity gap between students from low-income
backgrounds and their more privileged peers. By evaluating whether the the EJA model
produces positive learning outcomes among student participants, and if so, the extent
thereof, this study is intended to contribute to the body of knowledge in the field of
education, specifically in the area of cross-age peer tutoring interventions, and in
particular, with respect to academic interventions offered to students from low

socioeconomic backgrounds.

Program Description
In the EJA program, academically high achieving high school students in grades
9-12 apply to participate as tutors. Each applicant accepted is trained to serve as a tutor
and academic coach (“Activist”) for a younger peer (‘“Achiever”). All Achievers are
students in grades 5-8 from low-income households. Activist-Achiever pairs meet weekly
for a minimum of one hour of academic tutoring until the end of the school year. The
program allows each Achiever to continue in the program for multiple school years until

he/she completes the eighth grade (i.e., up to four school years). Every attempt is made to



keep an Achiever paired with the same Activist over multiple years. The pilot program is
currently in its third academic year, and a number of Activists and Achievers have
participated over multiple years, with the central goal of the program being to maintain
the original Activist-Achiever pairing across multiple years whenever possible. As part of
the EJA program, weekly tutoring sessions are required during the academic year and

may even continue, albeit are optional, during the summer months.

Activists (tutors)

Academically high-performing high school students submit an online application
to become “EJ Activists.” The program, structured as a selective honor society, requires
that each applicant submit a number of items in order to be considered for admission into
the program, including a full academic transcript, a letter of recommendation from a
school teacher/counselor, and brief essays describing their motivation for applying to the
program. Educational Justice staff members review each application and invite the most
promising candidates to an interview. The staff members then admit those applicants they
deem most qualified into the program as EJ Activists.

Before tutoring begins, new Activists must attend a preliminary five-hour
training, in which Educational Justice staff members who are experienced educators
(professional tutors and certified teachers) cover four central topics: (1) the scope of
educational inequity on the local and national levels and to connection to the history and
mission of EJA; (2) program requirements and guidelines for Activists regarding
appropriate conduct and sensitivity when tutoring an Achiever; (3) guidance on how to
effectively tutor and academically mentor an Achiever; and (4) program requirements,

protocols, and guidelines for Activists regarding scheduling sessions and communicating

14



with Achievers, their families, and EJA staff members (including appropriate use of
EJA’s secure web application).

Once new Activists complete the preliminary training, they are provided access to
a secure online account where they (1) create a profile, which includes a photo and some
personalized information (e.g., favorite and least favorite subject in school, other likes
and dislikes); and (2) define their tutoring availability, which includes selecting one-hour
slots from a list of times, days, and pre-approved sites (e.g., public libraries and
community centers throughout the city) where tutoring may be conducted. To address
safety and liability concerns, the pre-approved tutoring sites include an open, shared
space where all Activist-Achiever pairs meet under staff supervision. After submitting
their online availability, Activists must then wait to be selected by Achievers, who are
granted access to all of the unpaired Activist profiles with matching availability. Once an
Achiever chooses an Activist, the pair begin to meet at the selected day, time, and
location for a minimum of one hour each week. In accordance with the design of the
program, the pairings are static and exclusive: Activists may not tutor more than one
Achiever, and Achievers may not be tutored by more than one Activist.

Once paired, each Activist is required to attend a minimum of four additional
additional training sessions with EJA staff. In these small-group (limited to a maximum
of 12 Activists) development workshops, trainers guide and support Activists with any
challenges they face in tutoring their Achievers (e.g., by suggesting educational
enrichment activities, resources, and lesson plans that can be implemented by Activists

during tutoring sessions with their Achievers or techniques for helping an Achiever stay
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engaged during sessions) as well as gather feedback from Activists on the progress of

each pairings.

Achievers (tutees)

As the EJA model was designed to provide educational support to students from
low socioeconomic backgrounds, there is no cost to participate as an Achiever.
Parents/guardians interested in having their children become Achievers in the program
are required to apply for one of a limited number of scholarships available each year. To
qualify for a full scholarship and, thus, for participation in EJA, each parent/guardian
must (1) demonstrate financial need (i.e., low-income status) by providing appropriate
documentation (e.g., designation of free/reduced lunch status by the local school district,
receipt of government aid benefits); (2) provide documentation that the child is currently
in 5th, 6th, 7th, or 8th grade; and (3) must agree to the terms of participation in the
program (e.g., commit to weekly tutoring sessions, reschedule any missed sessions,
arrange for the child’s transportation to/from tutoring site every week).

A parent/guardian who applies and meets the three qualifications above is then
invited to attend a registration session, along with his/her child, in order to learn about the
requirements of participation and complete enrollment paperwork. In addition, at the
registration session, the new Achiever is given the opportunity to browse through profiles
of unpaired Activists and to choose his/her tutor. One-on-one weekly tutoring sessions
between the pair typically begin within two weeks. Every pairing is exclusive: once
paired, the Activist cannot tutor any other Achiever, and the Achiever may not be tutored

by any other Activist.
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EJA program design

Tutoring is always one-on-one but must always occur in an open space and during
predetermined hours and locations, where an EJA staff member is present to supervise
and support the sessions. If no tutors are available, the Achiever is placed on a waitlist,
and the parent/guardian is notified once additional tutors become available. In the
meantime, waitlisted Achievers are provided access to a group tutoring help room offered
every weekend by Educational Justice.

To evaluate the effectiveness of the EJA program, Educational Justice collects
and analyzes data from five sources: (1) global metrics from the EJA software platform
(e.g., number of paired/unpaired students in the program, attendance, punctuality); (2)
weekly meeting and progress reports that every Activist completes following each
tutoring session; (3) attitudinal and feedback surveys that Activists, Achievers, and
Achiever parents/guardians complete upon entrance and exit from the program (intended
to gauge potential shifts in attitudes towards school and learning, satisfaction with the
program, and perceived progress to date); (4) data, though a partnership with the local
school district, on the performance of Achievers and Activists in school, including
grades, standardized test scores, and attendance; and (5) an internal administration,
conducted by EJA staff members, of nationally-recognized standardized assessments in
mathematics and reading to Achievers before pairing and at the end of the school year.
The math and reading assessments used are, respectively, the KeyMath-3 developed by
Pearson and the TORC-3 produced by Pro-Ed.

It should be noted that no set curriculum is employed by the EJA program.

Instead, to take full advantage of the one-on-one format of the model, Activists are
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trained to respond and cater to the individual academic needs of their respective
Achievers by (1) supporting their academic obligations and performance in school; and
(2) providing academic remediation or enrichment in appropriate subject areas. For the
former, Activists gather information from the Achiever, the Achiever’s parent/guardian,
and, in some cases, even the Achiever’s school teacher; for the latter, EJA provides
Activists as well as Achievers and their parents/guardians with the results of the math and
reading assessments as a means to guide instruction. The objectives, course, and content
of the tutoring sessions is, therefore, largely left to each Activist’s discretion and is often
decided on together with the Achiever’s input, as well as, in some cases, with that of the
parent/guardian. Activists, however, are provided with resources and support, such as
access to a database of recommended and popular learning tools (e.g., worksheets,
games, reading passages); regular training workshops, as previously described; and

regular access to the EJA educational staff for guidance.

Present Study

No experimental research has yet been conducted on the educational impact of the
EJA model. The present study is intended to examine trends among Achievers in their
academic performance specifically in mathematics and in their attitudes toward school
and learning after having participated in EJA. To do so, the academic performance of
Achievers was evaluated by analyzing the data gathered by Educational Justice for
Achievers who completed both the pre-assessment and post-assessment of the KeyMath-3
exam. In addition, specific survey responses relating to attitudes toward math, learning,

tutoring, and school was selected and analyzed for Achievers in the program who
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completed both the entrance and exit surveys in an effort to identify trends in non-

academic outcomes.

Experimental Group

The evaluation sample consists of as many as 127 Achievers, each of whom is
paired with an Activist for weekly tutoring sessions in the 2016-2017 academic year.
Being that they are elementary and middle school students enrolled in grades 5-8,
Achievers are generally 10-14 years of age, while Activists -- high school students

enrolled in grades 9-12 -- are generally 14-18 years of age.

Control group

The expected control sample consists of 12 Achievers, all of whom are on the
waitlist and, as such, are not paired with Activists. As such, Achievers in the control
sample do not receive weekly one-on-one tutoring from an Activist. However, since they
may attend the weekly group tutoring sessions offered by Educational Justice to all
students on the waitlist, the frequency and duration of group tutoring attendance was
tracked for Achievers in the control sample.

For clarification, EJA already gathers data on its participants for non-research
purposes. The present study proposes to analyze the pre-existing data for research
purposes. The division of participants into experimental and control groups only takes
place within the data analysis portion of the study. In other words, participants are not
physically divided for the purposes of the study, and, in fact, the EJA program is not
altered in any way for the study. For the purposes of the study, it is not EJA students who

are physically grouped or removed but rather only the pre-existing data relating to those
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students is manipulated. For example, in its analysis, the study does not consider the
results of participants who do not meet the parameters of the research pre-analysis plan
(e.g., participants who opted out of participation in the present research study). However,
as means of assessing its own intervention programs, Educational Justice already
administers the assessments and surveys described above and acquires its own consent
forms from all of the students’ parents/guardians.

For the present study, Educational Justice has agreed to share the data it collects
on students whose parents/guardians also agree to participate in the study. In addition,
written permission to access and use this data for the present study has been granted by

Educational Justice.

Data Sources
To elaborate on the two primary data sources mentioned above, the present study
examines data from the following:

1) Standardized Math Assessment

Educational Justice administers two content area tests of the KeyMath-3 Diagnostic
Assessment, which is a norm-referenced measure of mathematical skills and is produced
by Pearson, to all Achievers on two occasions throughout their participation in EJA: (i)
first test date (pre-assessment) -- during predetermined testing days in January and
February 2017 and (ii) second test date (post-assessment) -- near the end of the school
year (Connolly, 2007).

The content areas of the two tests are (i) written computation in addition and

subtraction and (ii) written computation in multiplication and division. These tests are
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available in two forms: Form A and Form B; the former was administered on the first
occasion and the latter on the second occasion.

To make testing feasible for Achiever families, multiple testing dates were made
available during the following testing windows:

First Test Date Options: January 24, 2017 — February 28, 2017

Second Test Date Options: May 1, 2017 — June 11, 2017
Similar testing procedures were implemented for the first and second rounds of testing.
Likewise, the same testing environment was utilized for administration of the first and
second rounds of testing.

2) Attitudinal Surveys

Educational Justice administers attitudinal and feedback surveys that Achievers
complete on two occasions. Educational Justice uses these surveys in an attempt to gauge
changes in attitudes among Achievers towards school and learning, satisfaction with the
program, and progress to date. The surveys are administered as follows: (i) first survey
date (entrance survey) -- during their registrations sessions (before tutoring commences)
and (ii) second survey date (exit survey) -- near the end of the school year (For the
present study, the second survey date coincided with the second test date window, i.e.,
between May 1st and June 11th of 2017).

Items in the survey provide Achievers with various statements, and in completing
the survey, each Achiever is requested to select the extent to which he/she identifies
(agrees/disagrees) with the statement provided. To meet the focus of the present study,
only items 2, 3, 5, 7 of the Achiever Attitudinal Survey were examined. Specifically,

those items are as follows:
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Item #2: [ like learning.
Item #3:  When I'm having trouble with homework, I have someone who can help me.
Item #5: I am good at math.
Item #7:  Overall, I get good grades.
For the attitudinal surveys, in order to quantify the results, each response was assigned an

numerical value in accordance with Table 4 below.

Table 4. Numerical Values Assigned to Attitudinal Survey Responses

Survey Option Assigned Value
Strongly Disagree 1
Disagree 2
Slightly Agree 3
Agree 4
Strongly Agree 5

Hypotheses

In the present study, three hypotheses are posed, as follows:
* Hypothesis A: The data will indicate a significant improvement in performance on the
standardized math assessment between the first and second test dates among Achievers

in the experimental group relative to those in the control group;
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Hypothesis B: The data will indicate a direct relationship between x, the number of
hours of one-on-one tutoring completed with in the period from the first to the second
test date, and y, the extent of improvement on the standardized math assessment from
the first to the second test date, among Achievers in the experimental group relative to
those in the control group; and

Hypothesis C: The data will indicate an improvement in the average equivalent
numerical value for responses to items # 2, 3, 5, and 7 on the attitudinal surveys
between the first and second survey dates among Achievers in the experimental group

relative to those in the control group.

Estimation methodology
The following exclusion criteria apply to assessment and survey data analyzed for
this study:

Standardized Math Assessment Data

All testing data associated with any Achievers in the following cases was not
included in the evaluation sample:

(1) Achievers whose parents/guardians opted out of participation in
the present study.

(2) Achievers who are unable to complete both assessments: Form A
and Form B on the first and second test dates, respectively.

3) Achievers in the experimental group who do not complete a
minimum of 12 hours of one-on-one tutoring with their Activists between the first

and second test dates.
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(4)  Achievers who do not test within the testing windows specified
above.

(%) Achievers in the experimental group who change Activists at any
point between the first and second testing dates.

(6)  Achievers in the control group who were paired at any point

between the first and second testing dates.

Attitudinal Survey Data

All survey data associated with any Achiever in the following cases was not
included in the evaluation sample:

(1) Achievers whose parents/guardians opted out of participation in
the present study.

(2) Achievers who are unable to complete the first survey during a
registration session occurring no later than February 28, 2017.

3) Achievers who are unable to complete the second survey between
May 1, 2017 and May 31, 2017.

(4)  Achievers in the experimental group who do not complete a
minimum of 12 hours of one-on-one tutoring with their Activists between the first
and second test dates.

(5) Achievers who do not test within the testing windows specified
above.

(6) Achievers who change Activists at any point between the first and second

testing dates.
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Chapter 4 Results

By the conclusion of the second testing window (May 31, 2017), 11 of the 12
students in the control group had become paired with an Activist and, therefore, had to be
excluded from analysis, in accordance with the present study’s pre-analysis plan. With no
significant control group sample size remaining, none of the three hypotheses could be
evaluated as described above. However, in order to nevertheless provide a potentially
useful analysis of the collected data, the results of the present study were instead
evaluated as follows: (1) the approach was shifted to a more single-case research style of
analysis (as in some of the studies discussed in the background), in which each student’s
raw scores from the post-assessment and exit survey were compared to that same
student’s raw score results from the pre-assessment and entrance survey, respectively,
from which effect sizes were calculated; and (2) since the KeyMath-3 Diagnostic
Assessment is a normalized exam, effect sizes were also calculated based on the average
changes in percentile rank for all students (Connolly, 2007).

In addition, rather than using the customary Cohen’s d to calculate effect size, in
which the differences between the post-assessment and pre-assessment scores are divided
by the standard deviation of the pooled scores, more conservative approach was
employed using, instead, the standard deviation of only the pre-assessment scores. More
specifically, to calculate each Achiever’s effect size (ES) for each measure (i.e., raw

score, percentile rank, or attitudinal shift), the student's result on the pre-assessment (or



entrance survey) was subtracted from the result on the post-assessment (or exit survey),
and the difference was then divided by the standard deviation of all of the Achievers’
results on the pre-assessment (or entrance survey) for that measure. In other words, the
following formula was employed in the present study to calculate the effect size for each

student:

ES — Tpost —Lpre

Spre
The effect sizes for all Achievers were then averaged for each measures, and the resulting

mean effect sizes are presented in the results and data analysis provided below.

Overview

Tables 5 and 6 summarize the results for Achievers’ change in performance on
the standardized math assessments and any change in responses on the attitudinal
surveys.

With regard to academic performance, while the original potential sample size
included 127 Achievers, data for 71 students were excluded for not meeting all six of the
inclusion criteria outlined above and in the pre-analysis plan for analysis of the
standardized math assessment data, leaving an overall sample size of 56 for the
experimental group. Of the 71 excluded, the vast majority did not two criteria: (1) they
either were not able to complete the post-assessment in the specified testing window, if at
all (criterion #2); or (2) they did not manage to complete at least 12 hours of tutoring
between the pre-assessment and post-assessment (criterion #3).

Table 5 reveals that of the 56 tutees who met the inclusion criteria, tutees showed

greater gains in the “Written Computation in Multiplication and Division” section of the
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KeyMath-3 Diagnostic Assessment than in the “Written Computation in Addition and
Subtraction” sections. Specifically, when it comes to performance in terms of raw score
(number of exam items for which the Achiever provided a correct response) in
multiplication/division, tutees showed a positive gain of 30% of a standard deviation (ES
=0.30) on Form B (the post-assessment) in comparison to Form A (the pre-assessment).
However, performance on the addition/subtraction portion of the exam revealed a smaller
gain (ES = 0.13). In terms of percentiles, the effect sizes, while still positive, were
considerably smaller -- 0.14 in multiplication/division and only 0.02 in
addition/subtraction -- implying that the gains by Achievers are less substantial in
comparison to the general population of test-taking peers on the KeyMath-3 Diagnostic
Assessment (Connolly, 2007). Since the original intention of the research design to
conduct a comparison to a control group could not be realized, the percentile effect size
calculations are provided here as a means for comparing the experimental group to a
outside sample of students (i.e., the normalized sample group of students in the general
population who completed the KeyMath-3 Diagnostic Assessment, as per Pearson’s
Diagnostic Assessment Manual) (Connolly, 2007).

In addition, because Pearson’s Diagnostic Assessment Manual also provides
normative tables for an estimated equivalent age (the age -- in years and months -- at
which a given raw score is the median score) for each student’s score, the average change
in age equivalency for the experimental group has also been calculated and displayed
alongside the average amount of time that transpired between administrations of Forms A
and B for all tutees in the experimental group (Connolly, 2007). Thus, while the average

amount of time between test dates for all Achievers was 3.26 months, the results indicate
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that tutees experienced a 4.46-month growth in addition/subtraction and an improvement

equivalent to 8.70 months of growth in multiplication/division during that time.

Table 5. Overall Results in Academic Performance Assessment

Academic Performance Assessment Mathematics Subject Area
Messure (=50 e | T
Average Effect Size (Raw Score) 0.13 0.30
Average Effect Size (Percentile) 0.02 0.14
Average Time between Tests (in months) 3.26 3.26
Average Change in Age Equivalency (in months) 4.46 8.70

When it comes to the assessment of non-academic outcomes (Table 6),
Achievers’ responses showed gains in all four survey items, suggesting that their attitudes
about school and learning may have undergone some small-to-moderate shifts during the
EJA intervention. The sample size (N = 44) for these results is somewhat smaller than for
the academic outcomes, primarily due to the third inclusion criterion for the attitudinal
survey data; namely, 12 Achievers who met the criteria for inclusion in the analysis of the
standardized math assessment data were unable to complete the second/exit survey within
the specified window and, as such, had to be excluded.

Perhaps not surprisingly, the greatest effect size (ES = 0.43) occurred with item

#3, which asks Achievers the extent to which they agree that they have someone who can
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help them with homework. Achiever responses associated with overall grade
performance in school (item #7) was also significant (ES = 0.36), although a smaller
attitudinal shift (ES = 0.28) was associated specifically with perceived ability in
mathematics (item #5). The survey item designed to assess changes in attitude regarding
a student’s general love of learning (item #2) showed the least amount of gain (ES =

0.14).

Table 6. Overall Results of Attitudinal Shifts

Non-Academic Outcome Assessment (N = 44)

Item Survey Statement Average ES
2 1 like learning. 0.14
3 When I'm having trouble with homework, 043

I have someone who can help me.

5 I am good at math. 0.28

7 Overall, I get good grades. 0.36

Tutoring Dosage

Tables 7, 8, and 9 show the results for both sample groups (academic and non-
academic outcomes) according to tutoring dosage (in hours). As is customary in the
research literature and in the studies cited in the background, each sample was divided
into two subgroups along the median number of tutoring hours received, which was 13.

Thus, those receiving a lower dosage of tutoring completed 13 or fewer one-on-one
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tutoring hours with their Activists, while those receiving a higher dosage of tutoring

completed more than 13 hours of one-on-one tutoring. For the lower-dosage group, which

included 25 Achievers, all of the Achievers completed either 12 or 13 hours of tutoring

(those who received less than 12 tutoring hours did not meet the inclusion criteria). For

the higher-dosage group, which included 31 Achievers, all of the students received

between 13.5 and 20 hours of tutoring, with the exception of two Achievers who

managed to complete 28 and 30 hours of tutoring with their Activists between the pre-

assessment and post-assessment.

Table 7: Academic Performance Assessment Results by Dosage for Written

Computation in Addition and Subtraction

Academic Performance:

Tutoring Dosage

(in months)

Addition/Subtraction
Measure Lowet‘ 1\(IS=12351)10urS) Highe(r 1\§>= 1331;10urs)
Average Effect Size (Raw Score) 0.04 0.20
Average Effect Size (Percentile) -0.01 0.03
Average Time between Tests 318 333
(in months)
Average Change in Age Equivalency 3.92 490

Table 7 summarizes the results according to dosage for the “Written Computation

in Addition and Subtraction” portion of the KeyMath-3 Diagnostic Assessment. Overall,
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students in the higher-dosage group showed greater gains. Specifically, Achievers in the
higher-dosage group showed a greater improvement in raw scores (ES = 0.20) between
the pre-assessment and post-assessment in comparison to Achievers in the lower-dosage
group (ES = 0.04). The difference between the two groups was less pronounced with
respect to percentile change, where the higher-dosage group (ES = 0.03) showed only
small gains in comparison to the lower-dosage group, which showed a slightly negative
result (ES =-0.01). Despite the miniscule changes in percentile rank, the change in age
equivalency showed that in 3.18 months on average between test dates, students in the
lower-dosage group achieved a 3.92-month improvement in performance. Achievers in
the higher-dosage group displayed an even greater improvement: a gain of 4.90 months in

the 3.33 months, on average, between the assessment dates.

Table 8. Academic Performance Assessment Results by Dosage
for Written Computation in Multiplication and Division

Academic Performance:

Multiplication/Division LT UL

Lower (<13 hours) | Higher (> 13 hours)

Measure (N =25) (N=31)
Average Effect Size (Raw Score) 0.52 0.32
Average Effect Size (Percentile) 0.42 0.16

Average Time between Tests

(in months) 3.18 3.33

Average Change in Age Equivalency

(in months) 15.64 3.10
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Table 8 summarizes the results according to tutoring dosage for the “Written
Computation in Multiplication and Division” portion of the KeyMath-3 Diagnostic
Assessment. Overall, in contrast with the results for addition/subtraction above, students
in the lower-dosage group showed greater gains than those in the higher-dosage group.
Specifically, while Achievers in both groups showed significant gains in raw scores,
those in the lower-dosage group showed a greater improvement (ES = 0.52) between the
pre-assessment and post-assessment than that of the higher-dosage group (ES = 0.32).
The lower-dosage group even showed significant gains with respect to percentile change
(ES = 0.42), whereas the lower-dosage group’s improvement was less pronounced (ES =
0.16). With respect to change in age equivalency, the results indicated that in 3.18 months
on average between test dates, students in the lower-dosage group achieved a
considerable 15.64-month improvement in performance. Achievers in the higher-dosage
group, however, showed only a 3.10-month improvement, despite 3.33 months, on
average, traspiring between test dates.

With regard to non-academic outcomes, of the original sample size of 44 students,
18 Achievers made up the lower-dosage group while 26 Achievers made up the higher-
dosage one. The higher-dosage group showed greater mean effect sizes on three of the
four attitudinal survey statements evaluated (Table 9). More specifically, the higher-
dosage group showed a modest improvement (ES = 0.20) in favorable attitudes toward
learning (item #2) while the lower-dosage group showed no gains on the same measure
(ES = 0.00). The most significant gain (ES = 0.62) was made by the higher-dosage group
in response to item #3, in which Achievers expressed a greater sense of confidence in

having an individual in their lives to help with homework when needed. The lower-
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dosage group also showed a positive albeit significantly smaller mean effect size on the

same measure (ES = 0.21). Similarly, Achievers in the higher-dosage group indicated an

increased sense of accomplishment in school when it comes to grades (ES = 0.47 for item

#4), while the lower-dosage group again showed a positive albeit significantly smaller

mean effect size (ES = 0.19) for changes in responses to the same item between the

entrance and exit surveys. Finally, however, when it came to self-perceived ability in

mathematics, students in the lower-dosage group showed greater gains (ES = 0.36) in

comparison to the larger-dosage group (ES = 0.25).

Table 9. Results of Attitudinal Shifts by Dosage

Non-Academic Outcome Assessment

Tutoring Dosage

Lower (<13 hours)

Higher (> 13 hours)

Item Survey Statement (N = 18) (N = 26)
2 1 like learning. 0.00 0.20
3 When I'm having trouble with
homework, I have someone who 0.21 0.62
can help me.
5 I am good at math. 0.36 0.25
7 Overall, I get good grades. 0.19 0.47

Tutee Grade

The results of the present study were also analyzed to identify trends, if any, for

Achievers in different grades in school. Tables 10, 11, and 12 show the results for both

33




sample groups (academic and non-academic outcomes) according to tutee grade. Since
the sample size of 56 students was relatively small to split into the four grades (5th, 6th,
7th, and 8th) that Achievers represent, the sample was instead divided into two
subgroups: (1) students in 5th or 6th grade, of which there were 29; and (2) students in

7th or 8th grade, of which there were 27.

Table 10. Academic Performance Assessment Results by Tutee Grade
for Written Computation in Addition and Subtraction

Academic Performance: Tutee Grade
Addition/Subtraction
Measure S5th-6th (N =29) | 7th-8th (N =27)
Average Effect Size (Raw Score) 0.08 0.19
Average Effect Size (Percentile) -0.05 0.09
Average Time between Tests 305 398
(in months)
Average Change in Age Equivalency 331 570
(in months)

Table 10 summarizes the results according to tutee grade for the “Written
Computation in Addition and Subtraction” portion of the KeyMath-3 Diagnostic
Assessment. Overall, students in 7th-8th grade group showed greater gains. Specifically,
Achievers in the 7th-8th grade group showed a greater improvement in raw scores (ES =
0.19) between the pre-assessment and post-assessment in comparison to Achievers in the

5th-6th grade group (ES = 0.08). The difference between the two groups was less
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pronounced with respect to percentile change, where the 7th-8th grade group (ES = 0.09)
showed only a small gain, and the 5th-6th grade group showed a slightly negative mean
effect size (ES =-0.05). With the change in age equivalency, the 5th-6th grade group
showed no significant gains: a growth of 3.31 months in 3.25 months, on average.
Achievers in the 7th-8th grade group, however, displayed a greater improvement: a gain

of 5.70 months in the 3.28 months, on average, between the assessment dates.

Table 11. Academic Performance Assessment Results by Tutee Grade for Written
Computation in Multiplication and Division

Academic Performance: Tutee Grade
Multiplication/Division
Measure S5th-6th (N =29) | 7th-8th (N =27)

Average Effect Size (Raw Score) 0.42 0.21
Average Effect Size (Percentile) 0.17 0.10
Average Time between Tests 305 398
(in months)
Average Change in Age Equivalency 11.86 530
(in months)

Table 11 summarizes the results according to tutee grade for the “Written
Computation in Multiplication and Division” portion of the KeyMath-3 Diagnostic
Assessment. Overall, in contrast with the results for addition/subtraction above, students
in the 5th-6th grade group showed greater gains than those in the 7th-8th grade group.

Specifically, while Achievers in both groups showed some gains in raw scores, those in
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the 5th-6th grade group showed a greater improvement (ES = 0.42) between the pre-
assessment and post-assessment than that of the 7th-8th grade group (ES = 0.21). The
5th-6th grade group showed smaller gains with respect to percentile change (ES = 0.17),
but the 7th-8th grade group’s improvement was, again, more modest (ES = 0.10). With
respect to change in age equivalency, the results indicated that in an average of 3.25
months between the administration of the two assessments, students in the Sth-6th grade
group achieved a considerable 11.86-month improvement in performance. Achievers in
the 7th-8th grade group showed a smaller but still significant 5.30-month improvement in
the 3.28 months, on average, that transpired between the pre and post test dates.

Lastly, with respect to the assessment of non-academic outcomes, of the original
sample size of 44 students who met the inclusion criteria for the attitudinal survey data,
the 5th-6th grade included 22 Achievers, as did the 7th-8th grade group. Overall, the
results were split: the 7th-8th grade group showed greater mean effect sizes on two of the
four attitudinal survey items evaluated for changes between the entrance and exit surveys,
while the 5th-6th grade group showed greater gains on the other two attitudinal items
(Table 12). More specifically, the 5th-6th grade group showed a significant improvement
(ES = 0.30) in its agreement with the statement of favorable attitude toward learning
(item #2), while the 7th-8th grade group showed a negative mean effect size in
responding to the same item (ES = -0.16). Again, the greatest gain (ES = 0.54) was made
by the 7th-8th grade group in response to item #3, in which Achievers agreed to a greater
degree since beginning their participation in the intervention that they had access to an
individual who could help with homework when needed. The 5th-6th grade group also

showed a positive albeit smaller mean effect size on the same measure (ES = 0.35).
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Similarly, the results show that Achievers in the 7th-8th grade group indicated a
significant increase in their sense of success regarding grade performance in school (ES =
0.51 for item #4), while the 5th-6th grade group showed a positive albeit significantly
smaller mean effect size (ES = 0.23) in responses to the same item. Finally, however,
with regard to Achievers’ self-perceived abilities in mathematics, students in the 5th-6th
grade group showed significantly greater gains (ES = 0.45) in comparison to the 7th-8th

grade group (ES = 0.14).

Table 12. Results of Attitudinal Shifts by Tutee Grade

Non-Academic Outcome Assessment Tutee Grade

S5th-6th 7th-8th

Item Survey Statement (N=22) | N=22)
2 1 like learning. 0.30 -0.16
3 When I'm having trouble with homework, [
0.35 0.54
have someone who can help me.
5 I am good at math. 0.45 0.14
7 Overall, I get good grades. 0.23 0.51
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Chapter 5 Discussion

Regrettably, the need to exclude all but one of the students in the control group
rendered the evaluation of the three hypotheses as originally described in the present
study unfeasible. However, the shift to evaluating the data using a more single-case
research approach by generating mean effect sizes for changes in each student’s
performance on the assessments and responses to attitudinal surveys allows the results to
nevertheless be evaluated with consideration to the intention and essence of the original
hypotheses. In particular, the first hypothesis expects that results will indicate a
significant improvement in performance on the academic assessments given to
Achievers; the second, which focuses on dosage, expects that students who received a
greater of hours of tutoring will show greater gains than those who received fewer hours
of tutoring; and the third anticipates an improvement in attitudinal outcomes as evidenced
by the tutees’ survey responses.

Beyond the calculations of effect sizes for raw scores, the addition of mean effect
size calculation based on percentiles as well as age equivalency data, both of which are
based on a normalized general population of test takers outside the experimental group,
strengthen the trend analysis. Unfortunately, however, no such additional measures on
students outside the experimental group was available for the non-academics outcome

component of the study.



Academic Performance

With respect to the first hypothesis, Table 5 shows that only the mean effect size
in raw score for multiplication/division (ES = 0.30) appears significant albeit modest.
The other results are minimal: effect sizes of 0.13 and 0.02 in addition/subtraction for raw
score and percentile, respectively; even in multiplication/division, the mean effect size
for percentile rank (ES = 0.14) was small. At the same time, results indicate that students
in the experimental group progressed by by 4.46 months in their addition and subtraction
abilities compared to the KeyMath-3 Diagnostic Assessment’s normalized group of test
takers, who showed about 3.26 months of growth during that time. In multiplication and
division, the age equivalency results were even more pronounced: Achievers progressed
by by 8.70 months compared to the normalized group of their test-taking peers, who,
again, showed about a gain of 3.26 months during the same amount of time. The reasons
for the somewhat inconclusive nature of the data are unclear. It is known that Educational
Justice chose to administer the post-assessment during the same time that many of the
Achievers were experiencing consecutive days of state-mandated testing in the local
school district. Thus, test fatigue may have played a role in the Achievers performance on
the post-assessment. Also, because EJA does not have a prescribed curriculum, it is
possible that a greater number of Achievers worked on multiplication and division skills
(or higher math that required review of those skills) during tutoring sessions with their
Activists, or perhaps even in the sessions in the weeks leading up to the assessments. At
the same time, many Activists may have shifted towards devoting more time to reading
and language proficiency in the sessions before the post-assessment. Regardless, it is

apparent that Achievers did see gains from their participation in EJA. However, based on
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the results of the present study, these gains are, generally speaking, not as significant as
those found by the meta-analyses cited in the background (see Table 2), which appears to
suggest that Hypothesis A would have been rejected if the control group had remained

intact.

Tutoring Dosage

With the exception of the Jun et al. (2010) study, the meta-analyses discussed in
the background suggest that mean effect sizes are equivalent if not slightly greater for
groups receiving lower dosages of tutoring than those receiving higher ones (Table 2).

In considering the second hypothesis, the results (Tables 7 and 8) reveal that, for
the experimental group in the present study, this trend is generally consistent with the
meta- analyses in multiplication/division but not in addition/subtraction. The higher-
dosage group showed greater gains than the lower-dosage group in effect sizes for raw
score (0.20 compared to 0.04) and for percentile rank (0.03 compared to -0.01), as well as
in age equivalency over a similar timeframe (4.90 months of gain in 3.33 months
compared to 3.92 months of gain in 3.18 months). While it clearly cannot be concluded in
the absence of a control group, Hypothesis B seems to be strengthened by these results
for written computation in addition/subtraction. Hypothesis B appears to be contradicted
by the results for multiplication/division, in which greater gains were calculated for raw
score and percentile effect sizes as well as for age equivalency. The explanation for this
conflicting trend is unclear, but the same kinds of possible causes may apply as those
outlined above, including test fatigue among tutees or the content covered, particularly

most recently, in the Achievers’ tutoring sessions with their Activists.

40



Tutee Grade

The meta-analyses discussed in the background lack agreement regarding a trend,
if one even exists, in the effect of peer-tutoring interventions on older versus younger
students (Table 2). While no hypothesis was posed in the present study regarding a trend
for effect sizes of students in higher grades in school (or older groups of tutees) in
comparison to those in lower grades (or younger in age), it is interesting to note the
results according to tutee grade (Tables 10 and 11). A similar pattern emerged as that for
tutoring dosage: in the addition/subtraction assessment, older students (7th and 8th grade
Achievers) showed greater gains than younger students (5th and 6th grade Achievers); in
multiplication and division, however, it was reversed: the younger group made the larger
gains. Interestingly, the 7th-8th grade group maintained relatively comparable gains with
respect to all three metrics in both addition/subtraction and multiplication/division: raw
score mean effect size in (0.19 and 0.21, respectively), percentile rank mean effect size
(0.09 and 0.10, respectively), and age equivalency (5.30 and 5.70 months of gain,
respectively, over the course of an average of 3.28 months). The 5th-6th grade group,
however, showed low, insignificant, or even negative gains in addition/subtraction (raw
score and percentile effect sizes of 0.08 and -0.05, respectively, and only 3.31 months of
gain in age equivalency over 3.25 months), while in multiplication/division, the results
were considerable more favorable (raw score and percentile effect sizes of 0.42 and 0.17,
respectively, and only 11.86 months of gain in age equivalency over the same 3.25-month
period). The best explanation for such a disparity appears to be, again, the freedom that
Activists are allotted in determining the content and path of tutoring sessions with their

Achievers. If the 5th-6th grade students required more remediation in multiplication and
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division than in addition/subtraction -- perhaps due to what was being in school at that
time -- it is likely that their Activists directed more of their tutoring time to addressing
that content area. The 7th-8th graders, on the other hand, may have merely focused, for
example, on the Achievers’ math assignments rather than on remediation of particular

areas of arithmetic, and, as a result, displayed less polarized gains.

Non-Academic Outcomes

Returning to the meta-analyses discussed in the background, the research suggests
that, when it comes to non-academic outcomes, positive gains can generally be expected
among tutees in response to peer tutoring interventions (Tables 3a and 3b) and that the
corresponding effect sizes are often significant (gains of about 25% of a standard
deviation or greater).

In considering the third hypothesis posed by the present study, the attitudinal
results (Table 6) reveal that, for Achievers in the experimental group, positive gains were
shown for all four of the survey items. With the exception of the item intended to assess a
general shift in tutees’ attitude towards learning (item #2), which showed a relatively low
mean effect size (0.14), the other three items showed more significant gains for items 3,
5, and 7 (mean effect sizes of 0.43, 0.28, and 0.36, respectively). In spite of the lack of a
control group, to further explore the assertion put forth by Hypothesis C that Achievers
would display significant positive attitudinal shifts toward school and learning, the
attitudinal survey data results were also analyzed according to tutoring dosage and tutee
grade in a similar manner as was conducted for the academic performance data (Tables 9

and 12).
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For item #2, the higher-dosage group showed higher gains (ES = 0.20) than the
lower-dosage group, which showed no gain at all (ES = 0.00). This may suggest that a
threshold of tutoring hours must be reached before tutees begin to experience a shift to a
more favorable attitude toward learning. For the same item, the 5th-6th grade group
showed higher gains (ES = 0.30) than the 7th-8th grade group, which showed a negative
gain (ES = -0.16). These results may be reflective of social pressures, often experienced
to a greater degree among older students in the later middle school years than their
younger peers, that stigmatize positive sentiments toward learning (or at least the
expression thereof). Regardless of the underlying causes, these two elements may at least
partially explain the relatively low effect size (0.14) for item #2 by the experimental
group as a whole and further suggest that younger (5th-6th grade) tutees who receive a
high dosage of tutoring may experience the greatest gains in attitude toward learning in
general.

Achievers’ attitudes toward their self-perceived abilities in mathematics (item #5)
also yielded interesting results. Tutees in the lower-dosage group and those in the 5th-6th
grade group showed greater attitudinal gains (mean effect sizes of 0.36 and 0.45,
respectively) on this survey item than tutees who received more tutoring or were a few
years older (mean effect sizes of 0.25 and 0.14, respectively). It is possible that only at
higher doses of tutoring hours do tutees begin to confront more challenging mathematical
problems (perhaps with reduced assistance from their tutors) or to realize the extent of
their learning gaps in mathematics, and, as a result, their self-concept when it comes to
their math abilities does not rise nearly as quickly as it does among newer and younger

tutees.
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Clearly, Hypothesis C cannot be concluded in the absence of a control group;
however, its general expectation that the EJA peer tutoring intervention will yield
significant gains in attitudinal shifts among tutees toward learning, academic support,
mathematical ability, and overall school performance appears to be supported by the

results for non-academic outcomes investigated in the present study.
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Chapter 6 Conclusion

In general agreement with the body of research on peer tutoring interventions, the
results of the present study suggest that tutees benefit -- both in academic performance
and in non-academic outcomes -- from participating in the EJA peer tutoring program.
To better evaluate peer tutoring trends in the EJA model as a means of (1) informing
Educational Justice on the design strengths and areas for growth in its intervention efforts
and effectiveness; and (2) further contributing to the general body of educational research

on peer tutoring interventions, it may be beneficial to consider the following suggestions.

Limitations of the Data and Implications for Practice

In an effort to be most accommodating to the low-income families they serve, the
staff at Educational Justice provided a window of dates during which the pre-assessment
and post-assessment may be taken. The span of of these windows (over a month long)
was relatively large, however, and created greater variability in time between pre-test and
post-test dates within the experimental group. Specifically, students may have
experienced as little as 62 days between pre-test and post-test to as much as 138 days
between the assessments. Given that the results of the pre-assessment are provided to the
Activists to guide instruction in their tutoring sessions, it is reasonable to expect that

those who had less time to benefit from the test results might yield less substantial gians



than those who had more time with the pre-assessment results to serve as instructional
guidance before the post-assessment.

This effect was compounded by the fact that the results of the pre-assessment
could not be provided to Activists expeditiously. Because the KeyMath-3 Diagnostic
Assessment required hand-scoring (not to mention repeatedly, in an effort to ensure
accuracy) and results needed to be organized into easy-to-follow reports, Educational
Justice staff members required as much as six weeks to deliver results to Activists and
Achiever families. This may have left as few as two or three tutoring sessions, each an
hour long, for the Activist to attempt to address the academic needs of the Achiever based
on results in two sections of a mathematics assessment (addition/subtraction and
multiplication/division) and two sections of reading assessment (general vocabulary and
paragraph reading), all while continuing to assist the Achiever with homework and other
school assignments.

In addition, as mentioned previously, the testing window scheduled by
Educational Justice for the post-assessment overlapped with state-mandated, week-long
standardized testing dates at the local school district, which may have contributed to test
fatigue among some Achievers and, therefore, negatively impacted their results. In fact,
some Achievers reported that they had completed the post-assessment at the Educational
Justice offices in the late afternoon or evening on a day when they had endured a full day
of testing at school.

Furthermore, the testing requirement was added to the EJA model mid-year,
which may have created some confusion and even resistance among parents/guardians of

Achievers who likely did not anticipate such a requirement when enrolling in the
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program. In addition, the only testing site provided for Achievers to complete the
assessments was the Educational Justice central office located on the east side of
Louisville; many Achiever families, however, reside on the west or south end of the city,
as much as 15-20 miles from the site. Given the considerable hurdle that arranging
transportation often poses, particularly to underserved populations, the added burden
likely prevented many Achievers from testing. Indeed, it is reasonable to assume that all
of these factors contributed to the nearly 40% attrition in the number of students testing
between the two assessments.

It is known that Educational Justice’s testing budget is limited, and the assessment
test forms were donated by a local university. Nonetheless, the age of the exam should
also be called into question, the KeyMath-3 Diagnostic Assessment being a ten-year-old
exam. Not only did the assessment require hand-scoring -- which was not only time-
consuming but introduces the likelihood of scoring errors), many of its questions for the
written computation in both addition/subtraction and multiplication/division allowed for
little leniency in scoring and did not accommodate for partial credit. One item number,
for example, asked students to subtract two fractions and to provide the response “as a
mixed number in lowest terms.” It turned out that a few students arrived at the correct
answer but either did not convert it to a mixed number or did not reduce it (or both), and,
as such, received zero credit for the response, in accordance with the assessments scoring
guidelines.

Finally, with regard to non-academic outcomes, Educational Justice currently
only administers attitudinal surveys, from which students’ attitudes and self-concept

assessments may be derived. However, no means of assessing other non-academic
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measures (such as behavioral or social-emotional outcomes) are employed, yielding a
limited picture of Achievers’ response to the intervention beyond academic performance.
To address these concerns, the following recommendations are offered:

(1) To the extent that funding allows, newer computer-adaptive assessments should
be used, particularly those that provide results according the quantile and lexile
framework. By obviating hand-scoring, such assessments are able to provide
immediate results to Educational Justice staff and Activists as well as to
Achievers and their families, in addition to user-friendly quantile-based and
lexile-based reports that link to free resources targeted to address areas for growth
revealed by the testing.

(2) The assessments should be administered more frequently. Even adding one
additional test administration may prove beneficial, such as by having a pre-test at
the start of each school year, a post-test during the middle of the year (e.g., before
winter break), and a post-post-test near the conclusion of the academic year.

(3) The assessments and surveys should become a standard requirement for
Achievers to participate in the program, thereby providing parents/guardians prior
notice to prepare for these assessments that occur throughout the year.

(4) The assessments and surveys should be administered using mobile devices (such
as laptop computers or tablets) at any of the approved locations within the
Educational Justice network of tutoring sites. Doing so would reduce the
transportation burden associated with testing on Achiever families, while still

allowing an Educational Justice staff member to supervise the test administration.
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(5) An additional assessment for non-academic outcomes (or the expansion of the
current attitudinal surveys to include such an assessment) should be implemented
to assess social-emotional and/or behavioral measures.

(6) A system for tracking of content covered by Activist-Achiever pairs in their
tutoring session along with the amount of time spent on each subject should be
implemented. Such a system may allow Educational Justice staff and researchers
of the EJA model to more easily dismiss or support the various speculated
explanations for the calculated results in academic performance and non-

academic outcomes among Achievers.

Limitations in Methodology and Future Research

The present study suffered from a number of methodological flaws that should be
addressed in any future study of the EJA model. First and foremost, the loss of the control
group rendered the evaluation of the original hypotheses unfeasible. The results,
nevertheless, provided some insights along the lines of inquiry targeted by the
hypotheses, but a re-evaluation of the EJA model with a proper control group would be
much preferred. The approach of using students on the EJA waitlist is ideal, as they meet
all of the requirements to become Achievers and are virtually indistinguishable from
other Achievers in the EJA program with the exception that they have yet to be paired
with an Activist. However, as occured with the present study, Achievers on the waitlist
may become paired with an Activist before post-assessments are administered, thereby
excluding their results from the control group data. At the same time, preventing
Achievers in the control group from being paired and receiving the academic support

they need would pose ethical concerns, and, in fact, Educational Justice operating
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guidelines forbid doing so. It is, therefore, suggested that a much larger initial control
group be used that would allow for considerable attrition of students (presumably as they
became paired) without reduction in the sample size to insignificant levels by the time
post-assessments are administered.

Beyond implementing a control group design, future studies of the EJA model
would ideal span greater amounts of time. More specifically, studies of Achievers
participating throughout at least one academic year in the EJA intervention -- particularly
if implemented according to the assessment recommendations outlined in the
implications for practice above and accommodating three or more testing administrations
(e.g., following the pre, post, and post-post schedule suggested above) per student
throughout the school year -- would provide two central benefits: (1) better conditions
under which to evaluate the effect of dosage; and (2) the opportunity to conduct a more
rigorous single-case research analysis by enabling multiple assessments that establish a
baseline of results for each student before treatment (e.g., with Achievers who begin the
program on the waitlist and complete the pre-test and post-test but become paired with an
Activist before the post-post-test).

With regard to dosage, analysis over greater spans of time would allow for the
evaluation of the type of trend suggested by Hypothesis B. Namely, instead of creating
two dosage groups above and below the median number of tutoring hours received by
tutees in the experimental group (as was done in the present study and in many of the
research studies cited in the background section), a much more granular assessment of
correlation, if any, between the number hours (on the x-axis) and effect size (on the y-

axis) could be conducted. Furthermore, since Achievers and Activists may be paired for
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up to four years, a more lengthy study of the EJA model would not only enable
investigation of results for ultra-high doses of one-on-one peer tutoring hours but may
also shed additional light on some of the conflicting results in the literature (including in
the present study) when it comes to identifying a clear trend for tutoring dosage.

As for further exploration of the mediating factor of tutee grade, to better assess
any trends, a greater initial sample size and implementation of the assessment
recommendations above would prevent the need to group Achievers into multi-grade
groups (5th-6th and 7th-8th), as was done in the present study. Instead, the experimental
group could be divided according to the four grades of students in the program (5th, 6th,
7th, and 8th) without concern for reducing the sample sizes in each subgroup to
insignificant levels.

Lastly, some of the literature reviewed for this study suggests that same-sex dyads
display considerably greater gains than mixed-sex pairs. Since Achievers in the EJA
model choose their own Activists, tutor-tutee pairs of every binary sex permutation
(female tutor-female tutee, female tutor-male tutee, male tutor-female tutee, and male
tutor-male tuee) abound in the program. Thus, it would be feasible and suggested that

further studies on the EJA model explore hypotheses along these lines of inquiry.
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