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ABSTRACT 

GLENDA LEE SULLI VAN . "The Effects of Mathematics Remedi ation on Enter ing 

High Schoo l Freshmen after Participating in a Remedial Mathemati cs Summer Camp" 

(U nder the di rection of DR. J. GARY STEW ART). 

This study analyzed the effectiveness of a remedial mathematics summer camp on 

student achievement in mathematics fo r ri sing ninth graders in a rural Tennessee school 

di strict in Middle Tennessee. The researcher examined the subj ects in terms of the 

categori es of gender, ethnicity, socioeconomic status, and camp completion rates. The 

academic gains at the camp were measured by pretests and posttests, while the 

effecti veness of the camp in improving student achievement in mathematics were 

measured by Algebra I End-Of-Course (EOC) Test Scores as we ll as the Pass/Fail rate for 

camp attendees in Algebra I compared to those who did not attend the camp . The 

researcher also examined the categori es of gender, ethnicity, soc ioeconomic status, and 

camp completion ra tes to determ ine whi ch of those vari ables, if any, might be a greater 

predictor of profic iency on the Algebra I End-Of-Course (EOC) Test than the others. 

The research questi ons this study proposed to answer were: 

I. Does student achievement in mathematics improve after remedial 

mathematics summer camp partic ipation? 

2. ls camp completion a stronger indicator of future success in Algebra I 

profic iency on the End-Of-Course (EOC) Test than gender, ethnicity, or 

socioeconomic status? 

V II 



The data analys is compared the scores of the campers on the camp's pretest and 

posttest scores . An F-M ax test was conducted to check the assumption of homogeneity 

of vari ances between measurements. Although the two measures ex hibited unequal 

vari ances, a paired sample t-test was used due to its robustness against the violation of 

thi s assumption when sample sizes are equal. Another t-test, using the scores of students 

who completed camp, Algebra I, and the 20 IO End-of-Course Test and the scores of 

students who completed Algebra I and the 20 IO End-of-Course Test, but who did not 

attend the camp, though invited to attend, compared achievement levels on the 2010 End

of-Course Test between the two groups, fo llowing an F-Max test of homogeneity. A 

Chi-Square test of homogeneity fo llowed by a Fisher's Exact test compared Algebra I 

course pass/fa il rates between these two groups of students. Finall y, the researcher used a 

multinomi al logisti c regress ion to determine which of the variables of gender, ethnicity, 

socioeconomic status, and camp completion rates, if any, might be a greater predictor of 

profi ciency on the Algebra I End Of Course Test than the others. The Null Hypotheses 

were tes ted and analyzed at the alpha level of signi fica nce, p<.05. 

Results of thi s study indicated a statisti ca ll y signi fica nt di ffe rence in the pre-test 

and post- test scores of the students who attended camp. The results of the study indicated 

that students who attended camp did not exhi bit stat ist ica ll y significant achievement in 

pro fi ciency on the Algebra I End-Of-Course test or in pass ing Algebra I when compared 

to the students who, though invited, did not attend camp. Lastl y, none of the vari ables of 

gender, ethnicity, socioeconomic status, and camp completion rates were stati sti ca ll y 

significant as a greater predictor of profic iency on the Algebra I End-Of-Course Test than 

the others. 

Vilt 
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Statement of the Problem 

CHAPTER I 

INTRODUCTION 

Students who do not acquire necessary academic skills in middle school may 

become a part of the Southern Regional Education Board 's (SREB) statistics which 

indicate that, as recently as 2009, twenty-five percent of rising freshmen in the SREB 

area did not successfully complete high school requirements and failed to receive 

diplomas with their classmates (SREB, 2009). The report also noted that less than half of 

these incoming freshmen would enter college by their nineteenth birthday (SREB, 2009). 

According to the National Center for Education Statistics (2012) over half of the 

eighth grade students tested on the 20 I I National Assessment of Educational Progress 

(NAEP) lack necessary Mathematics skill s with thirty-five percent scoring at or above 

proficient and eight percent scoring in the advanced category. While this is an 

improvement over past years back to 1990, it still indicates a lack of preparedness for 

fift y-seven percent of the ri sing ninth graders in the tested population. 

In 2009, a NAEP assessment of 49,000 of the nation's twelfth-graders from both 

public and private schoo ls were tested in mathematics (Alliance for Excellent Education, 

20 10). Arne Duncan, United States Secretary of Educat ion, remarked that the report 

indicated that the seniors' scores in Mathematics, whil e ri sing slowly, aren' t advancing 

quickl y "enough to prepare them for co llege and careers" (A lliance for Excellent 

Education, 20 I 0). 

Students who are unprepared fo r high school may become a part of the over one 

million dropouts each year which cost the United States "approximately 260,000 dollars 



in lost earnings, taxes, and productivity" (Amos, 2008, p.2 , par.3 , bullet I) . Other costs 

assoc iated with high school dropouts include increased rates of a1Tests or incarceration, 

Medicaid and other costs resulting from being uninsured, and lower family incomes 

(Amos, 2008). 
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Le, Rogers, and Santos (20 I I) showed that such unprepared students may get 

through high school and continue on to college where they will require remedial or 

developmental studies, which is true for nearl y sixty percent of incoming community 

college students. Boser and Burd (2009) reported that approximately one-third of entering 

college freshmen enroll in remed ial programs. The annual costs cited for remediation 

vary from study to study, with Russe ll (2008) citing $ 1.4 billion per annum for 

community co ll ege students, according to the est imates of the Alliance for Excellent 

Education (20 I 0). Greene (2000) cited that 222 million doll ars per annum were required 

fo r remedi at ion of basic sk ill s by businesses, and public post-secondary schools ranging 

from 2.3 1 to 2.8 billi on dollars during the 2004-2005 academi c school year (S trong 

American Schools, 2008). Amos (2008) placed the nation's loss at more than 3.7 billion 

dollars per annum fo r costs tied to co ll ege remediation . 

Faced with the problems of educati ng the unprepared and the underprepared, 

school districts have developed a number of programs aimed at address ing the needs of 

these students (C uddapah, Masci, Smalhrnod, & Holland, 2008; Terzian, Moore, & 

Hamilton, 2009; & Jacob & Lefgren 2004). Because of "summer achievement gaps" 

(Entwisle & Alexander, 1992; Alexander, Entwisle, & Olson, 200 I), many of these 

interventi ons ha ve been addressed in summer school programs, \Vhich have a long hi story 
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in the United States (Dougherty, 198 1; Gold , 2002; Zweiefelhofer, 2008). Today some of 

the programs focus on the transition from middle school to high school wh ile others focus 

more on Mathematics skill s (Cuddapah, et a l. , 2008; Portland Schools Foundation, 2011 ; 

Hallberg, Swanlund, & Hoogstra, 20 11 ; Edwards, Kahn, & Brenton, 200 l ; & Cleaver, 

2010). 

Purpose of the Study 

The purpose of the study was to ascerta in the effects of a remedial Mathematics 

Summer Camp on student ach ievement in Mathematics of rising ninth graders. The study 

examined the subjects in tenm of the catego ri es of gender, ethnicity, soc ioeconomic 

status, and camp completion rates. The academic gains at the camp were measured by 

pre-tests and post-tests, while the effecti veness of the camp in improving student 

ach ievement in mathematics was measured by Algebra I End-of-Course (EOC) Test 

Scores. The study also in ves ti gated the Pass/Fa il rate for camp attendees in Algebra I 

compared to those who did not attend . 

Significance of the Study 

This stud y will benelit educators in the small rural di strict in which it takes place 

who are interested in improving student Mathemat ics achi evement, particularly in 

Algebra I. The stud y \\ i II benefit admini strators in the di strict who are interested in 

profess ional deve lopment for mathematics teachers in order to raise di strict test scores on 

standardi zed tests. The study \\·ill also add to prior research of educational institutions 

and school systems by analyzing a program used for one school di strict. 
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Research questions 

The following research questions were used to guide this study, the second of 

whi ch is based on a study by Cleaver (20 I 0): 

a. Does student achievement in Mathematics improve after remedial 

Mathematics Summer Camp participation? 

b. Is camp participation a stronger predictor of success in Algebra 1 than 

other variables (for example, gender, ethnicity, or socioeconomic status)? 

Limitations 
This study was subj ect to the fol lowing limitations: 

I. The number of students in vo lved in the study was small ; therefore, results may not be 

ex trapolated to other situat ions. 

2. Because the Mathemati cs Summer Camp was a short summer program, and because 

many different learning experiences may affect outcomes, results cannot so lely be 

attributed to the camp. 

Definitions 

For the purpose of thi s study, the fo ll owing definition s ,vere used: 

Rising ninth graders: Students enroll ed in the ninth grade in the academic year 

immediately fo ll owing the camp. 

Algebrn I EOC -Algebra I End-of-Couse tests: State mandated tests given to 

Algebra I students. 

Summer remediation camp: A camp designed to remediate rising ninth graders. 

Socioeconomic status: The designati on used to indicate if a student is receiving 

free and reduced lunch. 



CHAPTER ll 

REVIEW OF RELATED LITERATURE 

Introduction 

Thi s chapter begins with an examination of the history of summer school 

programs in the United States as a precursor to modem day remedial summer programs, 

followed by an examination of how learning gaps are widened without summer 
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programs. This review of summer programs and summer achievement gaps is followed 

by a di scussion of the significance of the need for effective remediation and how that 

need is addressed at the uni versity and K-12 leve ls, leading to a consideration of summer 

education programs within a camp sett ing. The chapter concludes with an examination of 

mathematics summer camp programs for students en tering high school. 

Historical Developments of Summer Schooling in the United States 

Dougherty ( 198 1) outlined the hi story of summer schoo l in order to initiate a 

cons iderati on of how summer schoo l could be utili zed in a vari ety of ways, including 

viab le alternati ves to retention , enrichment opportunit ies for talented and gifted students, 

earl y grad uat ion, and basic sk ill s building. Dougherty's hi story began with the nine 

month school ca lendar\\ ith three summer months of vacation , a plan which the 

researcher noted \ \"aS origina ll y based in our agricultural traditions. With the movement 

from the rural areas to the cities, the need fo r the ca lendars to reflect those agrarian 

considerat ions changed, according to Dougherty (20 IO); however, the calendars still 

remained the same. This led to two outcomes in managing student populations in the 
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summer months. These were a growth of recreational facilitie s and an emphas is on 

remediation for less ab le students. Dougherty noted that there were school districts on an 

eleven month plan as early as 1811 , and one district had a twelve month plan as earl y as 

190 I, but these were the exceptions to the commonly accepted scheduling. 

Dougherty ( 1981) devoted a chapter to remediating students in summer months . 

The researcher added that the teachers in a summer program should focus on what the 

student 's standardized test scores indicated to be an area of weakness and/or what teacher 

evaluation indicated was needed to remediate the student. Dougherty recommended other 

programs to provide enrichment for ambiti ous and gifted students and to allow for early 

completion of graduation requirements. Dougherty concluded by considering year-round 

school options and urged that an ad ministrator be positioned to superv ise the planning 

and execution of the summer school program so that staffing, financin g, record keeping, 

pub li c relat ions, and related issues wou ld be given the same attention as the regular 

school program. 

Go ld (2002) also studi ed the hi story of summer education programs. In contrast to 

Dougherty, Go ld 's stud y indicated that the agrari an traditions had some influence on the 

schoo l ca lendar, but that these traditions had littl e effect on the three months of summer 

break that many schoo ls still e:\perience today. Instead, he pointed out that many schools 

\\·ere, in fact , in sess ion in summer months and closed in times of harvesting and pl anting, 

autumn and spring, respecti\ ely (p. 8). Go ld fou nd that, as earl y as the mid-1 800s, new 

ideas on childhood development, together \\'ith questi ons about a lack of retention of 

academic skill s, \\ ere causing di stri cts to reconsider the ca lendars they used. Gold 



reported that not all schools were affected by these arguments. Another idea emerged 

which caused urban schoo ls to provide summer vacations. One was the idea that too 

much schooling led students to function poorly because their studies interrupted normal 

sleeping and eating cycles. 
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Gold (2002) contended that schol ars of the mid-nineteenth century promoted the 

idea that students and their teachers would find balance through participation in outdoor 

activities for their phys ical and mental health , and summer provided the greatest number 

of days for students and educators to get outdoors; thus, the three month summer vacation 

became popular. Finall y, Gold added that many states experience severe heat in the 

summer months, and buildings were poorly ventilated. Schools closed during the summer 

months to avo id ex pos ing students to oppress ive conditions. 

Gold's research then turned to educati onal programs that began to emerge in 

summer months in what was ca ll ed vacation schools, originall y started by community 

organi zations and business leaders. The children targeted in these schools were those 

whose socioeconomic status prevented them from enjoying enrichment opportunities 

offered to students of wea lthy fa milies. A goa l of the vacation schools was to provide 

soc ial and moral training and to keep students off the streets and out of trouble . 

Eventuall y, public schoo ls began to absorb these programs. As state departments of 

educat ion got in rn l\'ed, core academic areas began to be added, and students could now 

repeat failed courses, and others could complete hi gher level courses that might allow 

earl y high school graduation (Gold, 2002). 
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Unlike Dougherty's ( 198 1) study, Gold 's (2002) stud y moved from a chronology 

of summer school programs and turned to specifics as the researcher pointed out a 

number of hi storicall y significant occurrences that caused the evolution of summer 

schoo l programs in the twentieth century. " In 1933," Gold explained, "the Rooseve lt 

White House convened the Conference on Child Health and Protection" (p. 211 ). He 

noted the recommendations of the Subcommittee on Summer Vacation Activities of the 

School Child , which encouraged greater use of summer school educational programs, but 

the effects of the Great Depress ion meant that cash-strapped federal programs caused 

summer schools to be abandoned. Yet, the reform programs started by Roosevelt led to a 

plethora of government-sponsored work programs that revea led the need for increased 

schoo l opportuniti es aro und the nati on in order to have a better prepared work force. 

During World War II , the U.S. Office of Educat ion rep laced " its biweekly publication , 

School Life, with Educationfor Victo1:r," and schools expanded summer programs in 

order to help mothers provide child care ,,·hil e they went to work in the factories when 

their husbands were fi ghting overseas (Gold, 2002, pp. 213-2 14). Summer school 

offerings included job training and academic studies both for students and fo r their 

mothers as part of the war effort (Go ld , 2002). 

Go ld (2002) noted that the ne.\ t major hi storical event that changed educat ional 

programs, including those in the summer months, ,,·as the Sov iet Uni on's 1957 Sputnik 

launch. This led to increased emphas is on Mathemat ics and Sc ience, particularly the 

Nat ional Defense Education Act, ,,·hich promoted acce lerated Mathematics, Science, and 

Language offerings supported by federa l funds (Go ld, 2002). The summer school s 



continued to offer remediation , but there was new emphasis on advanced students 

learning in summer school in courses like "Russ ian, rapid reading, and calculus" (Gold, 

2002, p. 217). 
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Gold (2002) reported that mandates "from the Vocational Education Act of 1963 

to the Elementary and Secondary Education Act of 1965 provided financial and technical 

assistance for communities to initiate summer schools, and many did" start such 

programs (p. 210). The 1964 declaration of Pres ident Lyndon Johnson's "War on 

Poverty" speech, hi s inaugural address, was the next historical event that Gold recorded. 

A number of educational programs grew out of Johnson's efforts to decrease the learning 

gap that separated the poor from the middle class: federally funded school lunch 

programs, Title I, The Ex tended School Program, Head Start, and others. Many of these 

efforts started out as summer educati on programs (Gold, 2002, p. 219). 

Go ld (2002) recogni zed the development of The Nat ional Commission on 

Exce ll ence in Ed ucat ion in 198 1 and noted the impact of its 1983 report, A Nation at 

Risk. The lmperati, ·e for Educational Re/or111, \\·hich attributed the low perfo1111ance of 

American students \\"h en compared to other industrialized countries to the practice of 

soc ial promotion. In order to abo li sh this practice, legislatures began to insist on the need 

for students to meet state standards as a measurement of successfu l grade/course 

completion. Summer schoo ls began to foc us on cred it recovery and to provide 

remedi ati on to help ensure that students meet these standards (Gold, 2002). Gold also 

mentioned the Goa ls 2000 initi ati ve as a part of the standard-dri ven approach to summer 

schoo l. 
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b ve iefelhofer (2008) began a stud y of the effects of summer school programs 

with a rev iew of literature on summer school before examining three types and purposes 

of summer school programs, namely remedial programs, enrichment programs, and 

ex tended year programs. Crediting one of the reasons for the increase in summer school 

programs to the implementation of The No Child Left Behind Act of 2001, Zweiefelhofer 

pointed out the requirement that all states and di stricts have to ascertain that all students 

are performing proficiently in English and Mathematics. Zweiefelhofer explained that 

thi s has increased state foc us on remediation fo r underperfonning students and that 

summer school programs have increased because of the demand for students to make 

annual yea rl y progress. 

Summer Learning Gaps 

Entwi sle and Alexander ( 1992) completed a thorough examination of the ways 

annual yea rl y progress for at-ri sk students is endangered by summer breaks. The 

phenomenon of widening achievement gaps during time away from schools, known as 

·'summ er setback ," was attributed to the lack of learning support among the families of 

economica ll y di sadvantaged children. The researchers noted that prior research indicated 

ineffectiveness of summer programs, but advised, ·'U nless the likelihood of a summer 

loss is taken into account , programs that produce no ga ins look ineffective, yet a summer 

program that kept poor children from los ing ground could be exceedingly va luable" 

(E1mvisle and Alexander. 1992, p. 83). 

Alexander, Ent\\·isle, and Olson (200 I) determined through a longitudinal study 

of a random sample of public school students in the Baltimore City Schools that the 
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cumul at ive effects of time away from school for di sadvantaged youth amounted to a 

growing gap in achievement when compared to their more affluent counterparts. The 

resea rch revealed that the loss in summer months is most significant for at-risk students; 

therefore, summer education becomes paramount for closing the gap. 

Addressing Post-Secondary Need for Effective Remediation 

Greene (2000) examined the financial impacts of remediation in the state of 

Michigan and estimated that monetary cost to be between 311 million dollars and 1.15 

billion dollars in annual deficits using a conservative estimation from fi ve different 

calculation strategies in dete1111ining the cost. The average of the fi ve was 60 I million 

dollars per year in 2000. By extrapo lation, Greene estimated that the entire United States 

loses 16.6 billi on doll ars annually. This was much higher than earlier studies and would 

exceed the majority of later studi es as well. The main difference in these varying total s 

,vas created by the way in which figures were determined. The earlier studies only 

included the costs paid by the government for remed ial, somet imes called developmental , 

co ll ege programs. Greene (2000) also included the amounts paid by remed ial students for 

their col lege educations, costs paid by private schools, costs incurred by employers to 

teach basic sk ill s to empl oyees, technology purchases made by empl oyers to compensate 

for empl oyees' lack of basic ski ll s, lost productivity related to inadequate basic ski ll s, and 

govern ment costs related to various problems, such as we lfa re and criminal justice costs, 

which have been created by a lack of basic sk ill s. More recently, Mary Fulton, Policy 

Analyst ,,ith the Education Com mission of the States (20 10), provided estimates from 

state and post-secondary reports on a state-by-state analys is and described the total as 
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more than 2 billion doll ars annuall y according to a vari ety of national estimates (Fulton, 

20 10). 

Lev in and Calcagno (2008) pointed out that "the main stati stical problem in 

estimating the effecti veness of remedial courses is that it is difficult to identify a causal 

relationship between remediation and educational attainment" (p. 190). The authors 

recommended evaluation using experimental designs based on random assignment as the 

"gold standard" (p. 194). Lev in and Calcagno (2008) also suggested that all researchers 

should utili ze a regress ion-di scontinuity des ign to compare two students observed to be 

alike, "who differ onl y in that one scored just below the cutoff score and the other just 

above it" (p. 195). Finally, Levin and Calcagno (2008) detem1ined that evaluations of 

remedial programs would benefit from the estab li shment of shared resources at the state 

leve l in order for co ll eges and their fac ulty to create appropriate eva luations and to 

replicate success ful interventions (p. 202). 

Bahr (2008) examined over 85,894 entering freshmen in I 07 community colleges 

during the 1995 fa ll semester in Ca li fornia. The purpose of the stud y was to assess the 

effecti veness of remedi al Mathematics progra ms among the state 's community college 

student s. 

Because the Ca li fornia legislature had mandated co llection of data from the 

state 's ·· 11 2 community co ll eges and affiliated adu lt educati on centers" (Bahr, 2008, p. 

425), Bahr had a vast resource which formed the population of the study. The data 

rece ived from the Chancellor' s Office of Ca li fomia Comm unity Colleges included: 
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Transcripts, demographics, financial aid awards, matriculation records, 

degree/certificate awards and more cross-referenced periodically against the 

enrollment records of all California public 4-year postsecondary institutions and 

the National Student Clearinghouse database in order to identify students who 

transferred to pub! ic and pri vate 4-year institutions, both in-state and out-of-state. 

(p. 425) 

Bahr reduced the study to I 07 community colleges that were semester-based and 

reduced the population to those students who enrolled in "at least one substantive, non

vocational math course" and students who had the demographic and identification data 

necessary to track them across colleges and for whom va lid records of course enrollment 

were access ible over a period of six years. This brought the original population of 

202,484 down to 85,894 (pp. 425-426). 

Bahr (2008) searched fo r '"l ong-term academic attainment," which the researcher 

defin ed as "the award of a credenti al and transfer to a 4-year institution" (p. 426). Bahr 

deri ved from thi s " li ve mutuall y exc lusive attainment outcomes," examining the highest 

level achieved and if trans le r occurred or not. 

For the purposes of analys is, Bahr (2008) di vided the students into four groups: 

'·completer" and ·'non-completer" remedi al mathematics students and "completer" and 

·'non-completer" coll ege mathematics students. Those \\·ho were deemed completers had 

a grade of A, B, C, D, or Credit in their co ll ege Mathematics course enrollment (p. 427). 

Bahr 's (2008) control va ri abl es at the student leve l included: "sex, race/ethnicity, 

age, three proxies of soc ioeconomic status (SES), three measures of enrollment patterns, 
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academ ic goa l, grade in first math course, Engli sh competency at college entry, and two 

measures of interaction with academic advising services" (p. 427). The researcher further 

controlled for co ll ege-level variables, including: "coll ege size, Mathematics competency 

levels of entering students and college goal orientation" (p. 431 ). 

Bahr (2008) concluded that the students who remediate successfu lly "experience 

comparable outcomes" with the "students who achieve college-level Mathematics skills," 

but who have never received remedial education . This indicated that the remedial 

Mathematics programs had been "highl y successfu l at reso lving skill deficiencies" (p. 

445) . The stud y indicates onl y that mathematics remediation in college is only successfu l 

for students who remediate successfull y. In other words, those who criticize the 

continuation of remedial mathemat ics programs in co ll ege could argue from the study 

that a large number of studen ts do not gain long-term accomplishments in degree 

attai nment or transferring to other schoo ls, and, for those students, these critics could 

claim that the study indi cates a waste of ,·aluab le resources. However, as Bahr (2008) 

explained, the purpose of the study ,,·as to examine the effects of the remedial 

mathematics programs and not to adrncate or support policy dec isions (p. 445). 

Boatman and Long (20 11 ) exam ined "the impact of remedia l or developmental 

courses on students ,,·ith a range of leve ls of preparedness" (p. I ). Using the student-level 

longitudinal data from the Tennessee Higher Education Comm iss ion (THEC) and the 

Tennessee Board of Regents (TB R), Boatman and Long stud ied undergraduate students 

at thirteen t\\'o-year and eleven four-year public higher education institutions in the state 

of Tennessee th rough each term, starting in the fa ll semester of 2000 to the spring of 



2003 with an extension later granted to track students fo r an additional three years fo r a 

total of six years (Boatman & Long, 2011 , p. I). 
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According to a presentation by Boatman and Long at the 20 IO Conference of the 

Institute fo r Educational Studies (Boatman & Long, 20 I 0, slides 8-14), the students had 

been placed into varying levels of Mathemati cs, Reading, and Writing courses based on 

the American College test (ACT) and the Scholasti c Aptitude Test (SAT) scores first, 

which then indicated need fo r fu rther test ing. The lowest scorers on the ACT/SAT had to 

take the COMPASS Arithmeti c Exam (COM PASS exams are also created by ACT) 

whi ch placed them either into Remedial Arithmeti c (score of 0-29) or Developmental 

Algebra I (score of30-I 00). The lower scorers on the ACT/SAT took the COMPASS 

Algebra exam to determine placement in Developmental Algebra I (score of 0-27), 

Developmental Algebra II (score of28-49), or co ll ege-leve l courses (score of 50-100). 

The highest scorers on the ACT/SAT were placed into co ll ege-leve l courses. The same 

was true for reading and \\' riti ng students \\'ho took either co llege-level, developmental, 

or remedi al classes. The higher ACT/SAT students went direct ly into co ll ege-level 

courses. The others took the COM PASS English or Read ing test. Remedial writing and 

reading students had scored 0-2 7 in the COMPASS Engli sh or Reading. Developmental 

wri ting students had scored 28-67 in the COMPASS Engli sh or Reading. Co llege-level 

writing (compos ition) students had scored 68- 100 in the COM PASS Engli sh or Reading. 

Boatman & Long looked fo r causa l e ffects from being placed into the remedial or 

developmental courses . The researchers used "a regress ion discontinuity (RD) research 

des ign" which ·'compare[d] outcomes for students whose COM PASS scores fa ll just 
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above and be low the cutoff fo r pl acement" (Boatman & Long, 2011 , p. 2) . The 

researchers made the ass umption that students in these two areas share equal expectations 

and compared "the enro llment patterns of students ass igned to remedial or developmental 

courses with those ass igned to the next level course" (Boatman & Long, 2011 , p. 2) . 

Donnell (20 I 0) described a report released by The Nati onal Center fo r Public 

Poli cy and the Southern Regional Education Board (S REB, 2009) and cited officials of 

the Southern Regional Educati on Board as reporting that awareness of parents and 

students regarding co ll ege preparat ion needs to begin earl y. Joe Pickens, a fo rmer chair 

of the Florida House Appropri ations Committee and pres ident at a community college in 

the state, indi cated that an awareness of what constituted co ll ege readiness is needed as 

earl y as eighth grade. His community co ll ege hosted ori entation sess ions fo r that age 

group to help them rea li ze what wo uld be expected of them afte r fo ur years of high 

schoo l. The report urged states to require student-mastery of higher-l evel skill s in vital 

courses (Donnell , 20 I 0. p. l 0). 

Address in g K-12 eed for Effective Remediation 

Jacob and Le fgren (2004) examined summer school programs in Chicago Publi c 

Schools from ··students \\'ho were in the third and sixth grades fro m the 1993 -1 994 school 

year to the 1998-1 999 schoo l year; a total of 402,924 observati ons" (p. 228). After 

eliminating students fo r mi ss ing demographic data or test scores and students who were 

rece iving bilingual educati on and special education programs, as well as those who were 

placed in se lf-conta ined classes and those who left the system, the researchers retained 

293 ,295 students in the study (p. 228). 
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Jacob and Lefgren (2004) reported that the Chicago Publi c Schools had mandated 

a new poli cy in 1996 that linked summer school attendance and grade promoti ons to 

standardi zed test scores. The policy meant that in the two academic years foll owing the 

implementation of the poli cy, over 30,000 third-grade students and over 21 ,000 sixth

grade students were fo rced to attend a remedial summer school program, with 

approx imately I 0% to 20% of the students not pro moted to the next grade (p. 227). 

Us ing a regress ion-discontinuity analys is, in whi ch the effects of the independent 

vari ab le (intervention of summer school instruction) are measured by the va lue of an 

observed vari abl e (p retest scores) and its relation to the posttest score, Jacob and Lefgren 

(2004) fo und that summer school did improve academic ac hi evement in Mathemati cs and 

Reading, and that students experi enced simil ar pos iti ve effects fo r at least two years after 

completing the Chi cago program. A findin g that the researchers noted was that "even 

under very pess imi sti c assu mpt ions, summer schoo l improves perfo rmance in 

mathemati cs" (p. 24 1 ). 

Flores and Roberts (2008) examined product ive stra tegies fo r improving student 

ac hievement in Algebra. The researchers indicated the pressure faced by schools to 

prepare students fo r the demands of increas ing technologies and globa l competition as a 

lactor in the gro\\·ing in te rest in improvi ng Algebra instruct ion. The study di ffe red from 

other studi es in that it focused on t\\ O princ ipa ls who desired to improve Algebra scores. 

Alter profess ional dne loprnent fo r the teachers, scores did im prove a bit. This led the 

two ad mini strators to \·isit successfu l schoo ls with high student academic achievement in 

Algebra to find what factors contributed to the success. They selected three high schools 
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with simil ar demographics to their own: that is, large schools in urban settings with a 

large population of Latino students and a high number of students on free and reduced 

lunch - students who were categorized as being low soc ioeconomic status compared to 

their counterparts who were not participating on a free/reduced lunch program. 

Qualifying for the free and/or reduced lunch program is based entirely on parent income 

and the size of the family. 

The methodology Flores and Roberts (2008) used invo lved visiting the school , 

talking to administrators, observ ing classes, and talking to teachers . Their observations 

were directed by three main goals: to determine what primary singular characteristics set 

those high schools on a path that led to success, to reveal what curriculum and 

instructi onal choices made them successful , and to determine what the schools' leaders 

had done to improve the students' achi evement scores. 

Afte r visiting the schools, Flores and Roberts (2008) concluded that every school 

can ac hieve in Mathemat ics at increased leve ls without major restructuring by attending 

to parti cular structures and techniques at the build ing leve l. The first of these invo lved the 

structure of leadership at the schoo l, ,,·ith particular attention on school adm inistrators 

and department chairs and pro fess ional deve lopment at the building leve l to focus on 

co ll aborative learning in shared planning peri ods and instructional strategies that work. 

Flores and Roberts emphas ized that teachers not be categori zed as teachers of higher 

leve l students or of lo,, er level students. The second area of foc us vvas on teacher 

co ll aboration using common course content and on classroom instruction with emphasis 

on high teacher content kno,,·ledge and a thorough knowledge of cu1Ticulum standards. 
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Textbooks were to be used "as a resource and not as the primary instructional guide in 

Algebra classes" (F lores & Roberts, 2008, p. 314). The researchers' last area of emphas is 

and observati onal analys is in vo lved the cultura l as pects of the schools; parti cul arl y a 

culture that promoted learning, assess ing, instructing, and intervening throughout the day. 

This included before and after school and during lunch and on weekends when students 

and teachers worked together individuall y and in groups. The researchers also noted the 

schools held students accountable fo r what happened during their class peri ods only. 

Homework vari ed in the way it was utilized, with some teachers fa ctoring it in the 

grading process while others did not. Flores and Roberts (2008) reported that the visiting 

proces was a much needed process fo r educators and that they began to recognize 

common elements and patterns that helped shape their questions as they completed the 

visits. The fin al conclusion of the study was that develop ing strong teacher leaders and 

supporting them while all owing them freedo m to discover the best means to so lve 

diffi cult learning problems was the ultimate goa l of admini strati on. 

Wang (20 11 ) explored the use of web-based assessment in fac ilitating junior high 

schoo l students to learn Mathematics. Based on fi nding in the review of the related 

li tera ture, the stud y indicated that preYi ous resea rch on teaching and learning had clearly 

indicated that appropri ate assessmen t improves student learning effectiveness. Other 

research in the review had sho\\n that effect ive feedback is the key to prov iding pos itive 

ga in s. Further research ind icated that such feedback must be del ivered in a timely manner 

and on a continual basis to be deemed effecti ve. ln fo rn1ing students what they should do 

and how to strengthen sk ill s in learning and thi nk ing, such feedback has the potenti al to 



help students find va lue in the process and opportunity to revi se work . Teachers with a 

number of demands on their time may find such feedback difficult to provide as they 

assess student learnin g. 
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Noting the related literature on feedback, the author set about to develop a type of 

computer-aided feedback that would provide students with appropriate feedback without 

increas ing demands on teacher time. The use of computers to assess student learning had 

already been established, so the researcher was able to build on the previous 

advancements in the technology. Wang (20 11 ), refe1Ting to previous work on "dynamic 

assessment," di scussed the differences in two styles, "sandwich format" and "cake 

format ," which have been used in helping students. In the normal "sandwich fonnat," 

teachers use a pretest and a posttest with instruction in the middle. In the "cake format," 

also known as "Graduated Prompted Assessment," the assessment is more layered and 

indi viduali zed. The researcher elected to use a web-based remedial assessment design 

program uti I izi ng a "cake format" for junior hi gh Mathemat ics learners. The researcher 

attempted to address two key question s: How efficacious is the feedback method 

designed by the researcher in helping junior hi gh students learn? How does that method 

co111pare to other web-based tests and penci I and paper assessment in remediating junior 

hi gh mathemati cs students? 

Wang (20 I I) se lected three classes of one junior high 111 athematics teacher to take 

part in the research. There were ninety-S i.\ (96) seventh graders in the study, divided by 

classes, which were co111parable in size and gender di stribution. Two classes invo lved 

thirty-one (3 1) students, both hav ing a population of sixteen ( 16) boys and fifteen ( 15) 
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girl s, and the third class had thirty-four (34) students, having a populati on of seventeen 

( 17) girl s and seventeen ( 17) boys. The first group of thirty-one (3 l) experienced normal 

("sandwich format") web-based assessment, the other group of thirty-one (3 I) used 

pencil and paper tests, and the final group had the "cake format" web-based assessment. 

At the onset, the researcher found no significant differences in the learning conditions of 

the gro ups (Wang, 2011, p. 1064). 

The topics taught to all three groups were "positi ve and negati ve numbers," 

"number line," "additive in verse," "absolute value," "addition and subtraction of 

integers," and "multiplication and di vision of integers" (Wang, 2011, p. I 064). The skills 

needed for the attainment of the knowledge of these topics were identified in five types: " 

lingui sti c knovv ledge, semantics knowledge, schematic knowledge, strategic knowledge, 

and procedural knowledge. 

Summer Learning Programs in Camp Settings 

Terzian, Moore, and Hamilton (2009) examined programs across the United 

States in a white paper fo r the Wa ll ace Foundation. Based on an extensive evaluation of 

43 summer programs aimed at linding \\'ays to close the gap faced by economically 

di sadvantaged students, their research focused on programs serving low-income urban 

student populati ons. The main linding from their study was that although well

documented research clearl y recogni zes the gap in achievement between students from 

privileged backgro unds and students considered to be at-ri sk because of their soc io

economic status, littl e research has been compl eted on how best to close the gap. 
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Terzian, Moore, and Hamilton (2009) recorded that in order to determine who 

attended summer programs, the research team ran a multivariate regression in order to 

ascertain the significant differences between the students who attended summer programs 

and those who do not attend summer camps. The"[ c ]ovariates include[ d] gender, race, 

poverty, and family structure," and when the researchers controlled for covariates, then 

socioeconomic differences were the only [stati st ically significant (p <.001)] differences 

that remained" (pp. 7-8). The researchers di vided the programs into groups: 

''educational/cognitive" groups, "career development" gro ups, and "multi-element" 

groups. The researchers examined whether the programs were "experimental or non

experimental," and they further divided the experimenta l groups into "quasi

experimental, pre-experimental , qualitative, and other" (p. 34). 

Terzian, Moore, and Hamilton (2009) di scovered that: 

Effect ive experimentally-eva luated programs with at least one positive impact 

covered a number of goals, among them improving literacy sk ill s, enhancing 

educational and occupati onal poten ti al for low-income studen ts, cultivating 

academic pcrlorrnance, self-concept, and soc ial skill s, helping prepare 

di sadvantaged students fo r co ll ege, and improving academic achievement, career 

matu rit y, intent to graduate, and di scouraging dropping out of school. (pp. 35-36) 

Accord ing to Terzian, Moore, and Hamilton (2009) still other programs were 

expcrimentall y-crnluated \\ ith : 

Mixed or null tindings: programs which attempted to promote summer learn ing 

loss and promote academic achievement, to demonstrate the importance of 



academic success to achieve career success, to improve reading achievement 

scores, to minimize academic loss and to prevent high school dropout and 

pregnancy. (pp. 37-38) 
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Terzian, Moore, and Hamilton (2009) further contend that there are three 

important trademarks for effective summer learning programs which they examined in 

their study. First, the effective programs were affordable and accessible with most of the 

programs free of charge to the part icipants, and many of them lasted 6 to 8 hours a day 

which made them more attracti ve as they lessened the parents' need for child care 

service. They also often included meals and transportation . Next , the most effecti ve 

programs in vo lved parents in some way, ,,vhether as vo lunteers or as decision makers or 

as support fo r emphas izing program goa ls at home. Finally, the most effecti ve programs 

in vo lved the community in a number of ways: decision-making, vo lunteering, providing 

matching funds or pri rn ary fund in g, prornoting awareness about the program, and/or 

offering facilitie s (p. 2 1 ). 

Terzian, Moore, and Harnilton (2009) di scovered that, arnong the outside-of

schoo l time prograrns, there \\'as little inforrnation on how young people develop as 

learners and as parti cipants in soc ial situati ons. Terzian et al. (2009) identifi ed a few 

charac teri stics that seemed to prornote you th de,·elopment. Among ado lescents, these 

characteristi cs included encouraging sk ill s needed to li\'e li fe independent of thei r parents 

and develop ing pos iti ve relati ons wi th caring adults and pro-soc ial peers. In these ways, 

students seemed rn ore likely to stay the course, fini sh the program, and make practical 

app li cati ons. 
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Terzian, Moore, and Hamilton (2009) reported that the non-experimental studies 

had less positive associations than the experimental groups (p. 20). The research team 

concluded that an understanding of the best manner in which to target low-income 

chi ldren and adolescents would produce a higher number of positive outcome 

associations. The length of the programs, the daily schedule of the programs, and 

adaptations made for ethnicity and gender subgroups might have an impact, but not 

enough research had been completed in those areas to determine any significance. There 

were too few studies conducted in each of the fields to determine the effectiveness of any 

program (p. 25). 

Dave, Blasko, Holliday, Darr, Kremer, Edwards, Ford, and Hido (20 I 0) examined 

a program, which was held in 2008-2009 at Penn State Erie, The Behrend College (PSB), 

to encourage girl s en tering the ninth and the tenth grades to increa e enro llment in 

Mathemati cs and Science courses in prepara ti on for college and thus to further increase 

the likelihood that these girls \\'Ould pursue college majors in Sc ience, Technology, 

Eng ineering, and Mathematics, \\·hich haYc become recogni zed a the STEM disciplines. 

The study based its urgency on a Nati ona l Sc ience Board report in 2008, which 

rorecasted increased needs for a STEM-ready \\ Ork force by 20 I 3 and based upon a 2008 

prediction rrom the U.S. Department of Educati on Institute of Educati on Sciences that the 

United Stat es \\Ou Id fall short of the demand by as much as lifty percent based upon 

pre\·iously noted . By paying attention to the lack of female students pursuing these fields, 

the calllp hoped to address the issue as \\ ell as the aforelllentioned problem of women 

being underrepresented in certain tields. 
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The program constructed its main project on prev ious research that indicated that 

females want careers that they feel will most benefit society. The girls in the Penn State 

Behrend (PSB) study under consideration were asked to design a bag made from used 

blue jeans and then to produce two bags, one for themselves and one to benefit a shelter 

for women. In thi s way, the girl s were creating an environmentally-friendly product that 

would benefit others (Dave et al. , p. 3 7). 

Rather than simply launching into the project, the program went through a 

number of sess ions. The first sess ion introduced the girls to the idea of engineering as a 

teamwork concept by asking them to create a helicopter using KNEX inter-connectable 

building toys. The girl s were lirst shown a helicopter model, and then they were allowed 

to work on the project as part of a gro up. The girl s \\'ere each all owed to look at the 

model indi viduall y behind a partition and then suggest changes to the group product to 

improve its likeness to the model. The products \\'ere scored on similarity to the model. 

Co unse lors asked the girl s questions, including \\hether they thought that using these toys 

\\·as disach antagcous because K EX ha\'c traditiona ll y been cons idered boys ' toys (Dave 

ct al. , p. 3 7). 

Nc.\ t, the girl s \\·c1-c introduced to \ arious types of engineering fields . They were 

also introduced tn collaborati \ e problem-so l\'ing as an essential aspect of Sc ience. 

Mathematics Camp !'acuity consisted ol-fernale professors in the STEM areas, Science, 

Technology, Eng ineering. and Mathematics. and a number of fem ale STEM major 

uni\ersity students serYed as counselors. The girls \\ ere surrounded by these women in 

order to pro\'ide positi\e role model s in the STEM areas (Da\·e et al. , p. 38). 
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Finall y, the campers began des igning the bags using vari ous parameters given to 

them by the camp staff. The bags had to be ergonomica ll y des igned with spec ifi c weight

bearing capabili_ti es. Throughout the Mathematics summer camp, the girl s continued 

using various engineering principles to complete their bags . Mechanical engineering, 

plasti cs engineering, and electrical engineering workshops gave the girl s hands-on 

opportunities with various skill s. The girl s constructed business models that calculated 

costs of making the bags . Discussion regarding starting a business and making it 

profitable ended the workshops. One bag from each of the girl s was donated to SafeNet, a 

domestic violence organization in Erie, Pennsylvani a. A wrap-up session and parent 

reception closed the program (Dave et al. , pp. 38-41 ). 

Dave et al. (20 I 0) noted that before and after the entire program, the girls 

completed computeri zed surveys. Both times the girl s were given the same statements 

with a sca le of I = strongly di sagree to 5 = strongly agree. Questi onnaires completed by 

the girl s after each session were used to assess each workshop during the Mathematics 

summer camp. The first analys is considered the overall sati sfacti on vv ith the program. 

Responses to the questi onnaires fro m the thirteen students in 2008 were analyzed. The 

2009 results examined fi fteen students' responses. The data compared in the first 

analys is, which utili zed independent sample /- tests because of the two small groups of 

parti cipants (N= 13 and N= 15) together with the single va ri able (sati sfacti on with the 

program), discovered that there \Vas no stati sti cal signifi cance between the groups 

(p > .05). Then the results of both the 2008 and 2009 Mathemati cs summer camps 

together were analyzed (N=28), and the results indicated that the workshops garnered 



very pos iti ve reactions from the girl s, indicating their overall enjoyment with the 

sess ions. Measurements examined understanding of the information presented in the 

workshops as we ll. 
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Dave, Blasko, Holliday-Darr, Kremer, Edwards, Ford, and Hido (20 I 0) concluded 

that the Mathematics summer camp was a success for all groups of girls. For the girl s 

who came to Mathematics summer camp with an established interest in STEM-related 

career paths, the camp gave these students a wider range of knowledge of the various 

STEM fi elds, Science, Technology, Engineering, and Mathematics. For girls who were 

ambi va lent, the camp encouraged them to keep an open mind toward STEM-related 

careers. The Mathemati cs summer camp confro nted gender-bias fo r the students who had 

held negati ve presuppos itions about women in STEM di sc iplines and careers. The 

campers also offered ideas for improving th e program . Since most of the respondents 

indicated that they would have made the camp longe r, and the researchers concluded that 

the camp was a po iti\'c experi ence. 

Mathematics Summer Camp Programs for Ris ing 91
" Graders 

Cuddapah, Masc i, Smalhrnod, & Holl and (2008) conducted research of an 

Ex tended Summer Lea rning Program (ES LP ) fo r ri si ng ninth grade students who were 

se lected because or their midd le school records th at indicated a hi story of low grades, 

poor adjustment sk ill s, and IO\\. performance in test ing. This at-ri sk populati on was 

teamed up \\·ith teachers fro m a uni\·ersit y's teacher preparati on cohort from the 

Pro fess ional Development School (PDS) . Twelve second-year pre-service teacher 

candidates planned and implemented the three \\·eeks of the Mathematics summer 
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program to address the I iteracy needs of the students who were advancing to high schoo l. 

They, along with sixteen first-year candidates carri ed out the program which served 

seventeen ninth graders. The program used graphic novels to teach "note-taking, 

outlining, summari zing, predicting, in fe rring, questioning, evaluating, writing, and 

grammar" (p. 268). The students practi ced these skill s on the di strict's ass igned summer 

readin g. 

Cuddapah, Masci , Small wood, & Holland (2008) co llected data throughout the 

fo ll owing year on the students who had participated. Attendance rates were slightl y 

higher than the entering freshmen fro m the prev ious academic school year. Students 

acc umulated grades that averaged a 2.33 grade po int average (G PA) with five (5) of the 

seventeen ( 17) rating a 3.0 or higher. Student performance ratings awarded by their 

Engli sh teachers fo r class work ranked " 1.9 on a 3.0 sca le (with 2.0 being the expected 

ninth grade average), indicating that the students performed nearl y as well as other ninth 

graders" (p. 272). 

Portl and Schoo ls Foundat ion (20 11 ) pub li hed its report on student outcomes of 

its Ninth Grade Counts program, an init iat ive whi ch exam ined the various ways to make 

a sign ilicant dil'ferencc for youngsters in the summer between the ir eighth and ninth 

grade school years. The success ol'the program, out li ned in the report as a "Summer 

Yo uth Connec t" contin uum, ,,·as a co ll aborati\'e effort between the Port land Schools 

Foundati on and the Ci ty of Port land to encourage at-ri k tudent throughout their high 

schoo l years (p . 4) . In 20 I 0, I 063 students part icipated in summer transition programs in 

six schoo l di stri cts. In 2009, 2866 students part ic ipated, with 399 of them labeled as 
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Academic Priori ty (A P), or at-ri sk, students. These students completed the program 

successfu ll y, showi ng signi ficant gains in reading scores, mathematics scores, and higher 

attendance rates compared to Academic Priority nonparti cipants (p. 34). Other positive 

outcomes included higher credit attainments at the end of ninth grade when compared to 

Academic Priority nonparti cipants (p. 35). The summer programs worked on getting 

students prepared by improving Reading, Writing, and Mathemati cs skills, and students 

were able to make connecti ons and build se lf-confidence through vari ous summer 

program acti vities. Students worked on volunteer proj ects such as Habitat fo r 

Humaniti es, took enri chment classes in dance, art , and film , and they visited colleges and 

uni versities. 

Hall berg et al. (20 11 ) researched the Texas inth Grade Transition and 

Intervention grant progra m. which included a summer transition program fo r 3,01 3 

students in school di stric ts with larger popu lations of disadvantaged students. The study 

used a quasi-experimental design to e,·aluate the effects of part icipati on in the summer 

progra m. A lier creating a comparison gro up, the resea rc hers compared the outcomes of 

the scores on the Tc:\ as (1 int h Grade) Assessment of Knowledge and Skill s, together 

,, ith ninth grade at tendance records. or student s ,,·ho parti cipated with the compari son 

group (,,ho did not pa rt icipate). Si\ty-ti,·e percent of ni nth graders tested met the 

standa rds on all tests. 

Edm1rds. et al. (2 00 I) described a program in itiated at Wayne State University 

(WS U) in Detroit to pro,·ide summer Mathematics in tervent ion fo r middle and high 

school students of pri mari I y Afr ican-A rnerican descent. Th is program, Math Corps 
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Summer Camp, was started in 199 1 by the mathemati cs department faculty as an after 

school tutoring program for middle school students in the Detro it Public System. These 

were converted to summer camps in 1992 and 1993 with "40 middle school students and 

20 high school students" (Edwards et al. , p. 4 12). The fo llowing summer there was no 

camp, but the program was rev ised and expanded during the fo ll owing two school years. 

The camp was serving 120 students at the time of the study, an equal number of seventh, 

eighth , and ninth graders. In 2000, the program added a three week transitional program 

fo r partic ipants entering their freshmen year of high school. 

Edwards et al. (200 I) determined that the make-up of the camp was 90% to 95% 

African -Ameri can pa rt ic ipants throughout the years, eq uall y distributed by gender. 

Midd le schoo l students were divided into teams, led by one co ll ege student serving as a 

teaching ass istant and ass isted by five hi gh schoo l teaching ass ista nts. The middle school 

students were also instruc ted by un i\'crsity professors and publ ic school teachers. The 

high schoo l students ser\'ed as paid teaching assistants in morning sess ions, and they 

the111 sc lves recei\'cd instruction by unin~r it y faculty and college students in the 

a lkrnoon . St udents \\ ere required to keep journals \\·hich \\ ere rev iewed by three teacher 

supcn isors \\ ho recorded responses to the journals for student re\'iew. 

Echrnrds ct al. (200 I) reported that the election or students to the Mathemati cs 

su111111 er ca 111 p \\'as based on \\Titten app licati on essays so Mathemat ics achievement was 

not a fac tor. Studrnts ranged fro111 those \\·ho scored belO\\. a\·erage to above average. The 

researchers ind icated that selection \\·as based entirely upon evidence fro m the student 
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essays which focused on the student 's desire to succeed in Mathematics and their ability 

and willingness to work hard and succeed. 

The Mathematics summer camp program had as one of its core philosophies that 

their program would not provide remedi at ion ; rather, the researchers claimed that the 

program was intended to challenge the students and to make connections to higher 

Mathematics. Thus, the students were expected to move to higher academic skill s 

(Edwards et al. , 200 I). 

Edwards et al. (200 I) cited the work of Cru ickshank's ( 1990) identification of 

fo rty-fi ve factors positively assoc iated with effect ive schools. They noted that their 

program in vo lved at least eight of those factors: an atmosphere favorab le to learning, 

high expectations fo r participants, attenti on to ri gorous standards and student goal 

attainm ent , recurrent/ concentrated hom e\\·ork. regu lar and vigil ant observing of student 

progress , tutoring, and hi gh rates or attendance. 

Edwards et a l. (200 I) described the methods used to assess students in the middle 

school b'CI as "indi , iduall y admini tcred pre [te t ] and posttests covering kills and 

concepts inherent to the Mathematics content they studied '" (Edwards et al. , p. 422). The 

studen ts took the pretest on the first day or summer camp and completed the posttests 

du ring the last da ys or . um mer camp. The researchers used a /-test to measure the ga ins, 

rinding statistical signilicance at the b ·el orp < 0.00 1 on a consistent bas is. They 

indicated that "these result s are suggesti,·e or a pos iti,·e effect of Math Corps Summer 

Camp ne,·erthclcss the y must be regarded as ,·ery preliminary'' (p . 423). The researchers 
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noted that the hes itancy to claim a pos iti ve effect was based on the lack of "potential 

compari son as to what ga ins could be expected in the absence of summer camp" (p. 423). 

Edwards et a l. (200 1) indicated that the other ev idence about camp success was 

anecdota l in natu re . The journals kept by the middle school sh1dents indicated satisfaction 

with the camp as fun , educational, soc ial, nourishing, and immediate. The journals kept 

by the older students indi cated pos iti ve effects as we ll. High school students expressed 

enjoyment of their experience in the Mathemat ics Corps Summer Camp . Many of the 

co ll ege students who were worki ng as assistants pursued teaching certi ficates because of 

their sa ti sfacti on with the experi ence. 

Cleaver (20 I 0) studied the impact of summer instruct ion in Mathematics on 

stude nt atti tude · towa rd and ac hievement in Algebra I in a summer program ca ll ed 

SMA RT and its fo ll ow- up program ca ll ed THR IVE. SMART, Summer Mathemati cs 

Advanced Read iness Train ing. \\'as a summer camp program for rising eighth and ninth 

graders \\'hich \\·as designed to prepare them fo r the stud y o f Algebra I. Cleaver explained 

that the progra m \\·as not re111ed ial. but a preparedness program. THR IVE was a fo llow

up Saturda y schoo l program !'or lgebra I students that 111 et throughout the academ ic 

year . Us ing archi\·al data fro111 achie\·e111ent tes t . sun-c ys. and student records, Cleaver 

determined studen t att itudes tO\\·ard Algebra I and their accompan ying achi evement in 

the subject. 

Cka\ er (2010) used quantitati\C measures lo inwsti gate the differences in student 

attitudes tO\\·ard Mathematics and their subsequen t achie\·e111 ent in Mathematics . 

According to Clea \er (20 I 0) then:\\ ere four groups inrn h·ed in the study: 
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(a) a treatment gro up ... of Algebra I students who participated in SMART or 

THRIVE or both programs [in the previous year]; (b) a compari son group of a 

representati ve sample of Algebra I students who had not participated in [ either 

program]; (c) a focus group of recent SMART participants; and (d) a focus group 

of parents of recent SMART participants. (p. 12) 

Cleaver (20 I 0) indicated that data from two tests and a survey were used to evaluate the 

efficacy of the programs and the attitudes of the participating students. Pretest and 

posttest scores from IO SMART 2009 students' tests , se lected using a random number 

generator, determined the focus discussion group. Their parents were invited to 

participate in the parent group. This process of random se lection continued until the 

researcher had parental consent and participant assent fo rms from ten students (20 I 0, p. 

I 3 ). All 2008 SMART students were in vited to take part in a survey. The Mathematics 

Attitude In ventory was admini stered to assess attitudes prior to SMART participation. 

Pretests were given on Day One and posttests and surveys were administered after 

completion of the program. Scores from posttests increased from pretests. 

Cleaver (20 10) used a logisti c regression analys is to compare the treatment and 

the comparison group to determine what variab le was the stronger predictor of the 

outcome vari able. Descripti ve and inferenti al analyses were carried out on the data. T

tests produced stati st ica ll y significant results. 

Summary 

The hi story of using summer schoo l to ameliorate education, as shown in 

Dougherty ( 198 1 ), Go ld (2002), and Zweiefelhofer (2008), has been inves ti gated as a 



way to close lea rning gaps by Entwisle and Alexander ( 1992) and Alexander, Entwisle, 

and Olson (200 I). Greene (2000) fo und that the need fo r remedial education at the 

co ll ege level was quite costl y, and though hi s estimated cost was quite high, more 

conserva ti ve estimates are sti II in the bi II ions of dollars, such as the findin g of the 

Education Commiss ion of the States (2010). This has led researchers to examine the 

effi cacy of remediation at the college and K-1 2 levels. 
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Research Questions 

CHAPTER III 

METHODOLOGY 

The fo ll owing research questions thi s study sought to answer were: 

1. Does student achievement in Mathematics improve after remedial 

Mathematics summer camp participation? 

2. ls camp participation a stronger predictor of success on the End-of

Course Exam (EOC) in Algebra I than other variab les (gender, ethnicity, or 

socioeconomic status)? 
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The study examined the subjects in terms of the categories of gender, ethnicity, 

soc ioeconomic status, and camp completion. The academic ga ins at the camp were 

measured by pretests and posttests, while the effecti veness of the camp in improving 

student ac hievement in Mathematics \Vas measured by Algebra I End-of-Course (EOC) 

Exam Test Scores and Algebra I pass/ fail rates. Thi s was determined by comparing the 

achievement scores of camp parti cipants with those who did not pai1icipate. 

As an indi cator of poss ibl e effecti veness, the study used a quantitative research 

des ign to examine data ava ilab le fo r students who parti cipated in the camp (dependent 

variable) compared to the data ava il ab le for those who, even though they were targeted 

for Mathematics summer camp in the same graduating class, did not participate in the 

Summer Mathematics Camp. The study examined the data from the subjects in terms of 

the categories of gender, ethnicity, and soc ioeconomic status (independent variab les) . 

Academic ga ins at the camp were measured by pretests and posttests , whi le the 
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effecti veness of the camp in improving student achievement in Mathematics was 

measured by Algebra I End-of-Course (EOC) test results (dependent vari able) in terms of 

the students' proficiency or non-proficiency record and Algebra I pass/fail rates. 

Participants 

This study examined one school di strict 's remedial Summer Mathematics Camp 

program. The district, a rural school system in Middle Tennessee, offers two high schools 

and three middle schools that feed into them. In 2009, the di strict began targeting ninth 

grade students at risk of failing Algebra and approaching them and their parents about 

enrolling the students at Algebra Summer Camp for twenty days over a fi ve week period 

during the summer break. The Annual Mathematics Summer Camp continued through 

the summer of 2011. Data collection in vo lved the class of 2013 (approximately 140 

targeted students). The data that track the class of 20 13 students as we ll as their End-of

Course (EOC) scores had already been archi ved by the district. Anonymity was assured 

by remov ing identifiers such as names and student numbers. 

The Mathematics Summer Remed iation Camp in this study was held in 2009 . 

Ri sing ninth graders were identifi ed as at-ri sk of failing Algebra. These students were 

identifi ed by their seventh grade scores on the Mathemati cs portion of the Tennessee 

Comprehensive Assessment Program (TCA P) test, their eighth grade scores on the 

EX PLOR E test (the 8th grade preliminary to the Ameri can College Test, ACT), and their 

most recent ThinkLink test (one of a series of tests used to predict student achievement 

on state-wide assessments ava il able for di stricts to use in grades 2 through 8). 



Us ing these criteria, the school district taroeted a total of 140 students b , 

approaching the students and their parents about attending an Algebra Boot Camp for 

twenty days over a five week period. One hundred students expressed interest and were 

certified, but only seventy-nine started the camp on the first day. Sixty-nine students 

completed the Mathematics Summer Camp. 
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Data collection in vo lved students targeted for math camp from the class of2013 

who did not attend the 2009 camp and the class of 2013 participants of the 2009 camp. 

The entire Algebra Summer Boot Camp cohort was used and a random sample of the 

targeted students with simil ar characteristics was se lected for the students who did not 

attend the Algebra Summer Boot Camp. Students without End-of-Course (EOC) scores 

in the county were exc luded. Students who did not enroll in Algebra I during the 2009-

20 IO school year were likewise exc luded. 

I nstru men tation 

The study utili zed two instruments, namely Algebra Summer Boot Camp pretests 

and po ttests, to measure Mathematics achi evement at the conc lusion of the summer boot 

camp. The stud y also used End of Course (EOC) Algebra tests and Algebra I pass/fail 

rates to compare student \\·ho did participate in the Algebra Summer Boot Camp to the 

student who did not participate in the attend the Algebra Summer Boot Camp, even 

though they had been invited. pon approva l of the Austin Peay State Uni versity 

Institutional Review Board (IRB) and the school di strict school board to conduct the 

research previously desc ribed, the researcher obta ined the data from the school district 



fo r the Tennessee Algebra I End of Course (EOC) te t scores for the 2009 Algebra 

Summer Boot Camp cohort. 

According to the Tennessee Department of Education (20 I 0) annual Secondary 

Assessment and Evaluation: 

The results of these examinations will be factored into the student's arade at a 
0 
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percentage determined by the State Board of Education in accordance with T.C.A. 

§49-1-302; (2). The End-of-Course test grade wil l count 20% of the second 

semester grade for the 2009/20 IO and the 20 I 0/20 I I school years and 25% of the 

second semester grade in subsequent school years. Students will not be required 

to pass any one examination, but instead students must achieve a pass ing score for 

the course in accordance with the State Board of Education's unifonn grading 

policy. (p. 3) 

The purpose of Tennessee's End-of-Course ( EOC) exam fo r Algebra I is to 

determine the proficiency level of students who have almost completed the course. The 

Algebra I End-of-Course (EOC) is a criterion-referenced test with items aligned with the 

Tennessee State Curriculum Goals for Algebra I. Beginning in the 2011 /2012 school 

year, 25% of students' second semester grade is det rmined by the test (up from 20% for 

the previous two yea rs). 

Data Collection Procedures 

Hav ing rece ived preliminary permission from the director of schools (pending 

Aust in Peay State Uni versi ty !RB approval), the researcher completed the required 

Co ll aborative Inst itutional Training Initiative (C IT!) tra ining and submitted the IRB 



approva l forms to conduct research . After receiving the necessary IRB approva l, the 

researcher began to collect data with student identifi ers removed. 

Next steps were: 

I. The researcher pulled data for the group that did not participate in the Algebra I 

Boot Camp to refl ect same defi cits, gender, and other categorical values. 
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2. The researcher pull ed data fo r the group that did participated in the Algebra l 

Summer Boot Camp to refl ect same deficits, gender, and other categorical values. 

3. The researcher coded and entered into computer spreadsheets the pretest and 

posttest scores. Indicator Vari ables were entered into a spreadsheet for the logistic 

regression, coded as I =Free/Reduced Lunch, 0 = Ineligible; 1 =Female, 0=Male; 

Camp Completion I =yes, 0=no; EOC pro fi cient I =yes, 0=no; 1 =non-white, 

0=white. 

4. The researcher determine the Mean scores fo r the groups. 

5. Us ing a paired sample ,-test, the researcher analyzed the pretest and posttest data 

to determine if the first null hypothes is should be retained. 

6. Using a two sample /-test ass uming unequal vari ances, the researcher analyzed the 

End-of-Course (EOC) test data to determ ine if the second null hypothesis should 

be retained. 

7. Us ing a Chi-square test of homogeneity, fo llowed by a Fisher's exact test, the 

researcher analyzed the pass/ fa il rates in Algebra I to compare the success of the 

students who parti cipated in the Algebra I Summer Boot Camp with the scores fo r 



the students who did not parti cipate in the Algebra I Summer Boot Camp even 

though they had been invited to pa1ticipate. 
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8. The researcher perfo rmed a logistic regression to determine greatest indicator of 

future success among the variables of camp-paiticipation, gender, ethnicity, and 

socioeconomic status. 

9. When results were computed, a Chi-square test was perfo rmed to detem1ine if the 

logisti c regress ion fi ts the model in pl ace of the absence of R2 to gauge variance. 

I 0. The researcher saved all data on a US B dri ve and secured the USB in a fire-proof 

and secure fil e cabinet with limited and authorized access to the fil e cabinet and 

the data fi le. 

Null Hypotheses 

The fo llowi ng Null Hypotheses were tested in thi s study: 

• Null Hypothesis I (H01) 

The students who attended the camp wi ll not have stati sti ca ll y signi ficantly 

higher scores on their posttests than on their pretests. 

• Null Hypothes is 2 (H02) 

There will be no statisticall y significa nt differences between EOC achievement 

levels of students who att ended the camp those who, though inv ited, did not 

attend the camp. 
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• Null Hypothesis 3 (He3) 

The students who attended the camp will not have a stati sti cally significantly 

higher rate of successful completion of Algebra I than those who thouoh invited 
, e, ' 

did not attend the camp. 

• Null Hypothesis 4 (He4) 

Camp completion will not be a significantl y stronger indicator of future success 

on Algebra I EOC tests than other variables (gender, ethnicity, or socioeconomic 

status)? 

Analyzing the Data 

The researcher performed a paired samples /-test fo r Null Hypothesis I (He, ), a 

two sample t-test assuming unequal variances for Null Hypothesis 2 (Hel ). and a Chi

Square test of homogeneity, fo ll owed by a Fisher's exact test, for Null Hypothesis 3 

(Hrc13 ) Additi onall y, a logistic regress ion analys is was perfo rmed for Null Hypothesis 4 

(He4) , and a Chi-Square test was then administered fo llowing the other tests as a measure 

fo r reli ability. 

Limitations 

The fo ll owing limitat ions are included as perta ining to thi s particular study: 

I. The number of students in vo lved in the study is small ; therefore, results 

may not be extrapo lated to other situati ons. 

2. Because the camp is a short summer program, and because many di ffe rent 

learning experi ences may affect outcomes, results cannot so lely be 

attributed to the camp. 



Summary 

3. The school system that was used is a rural Middle Tennessee school 

distri ct; therefore, the results fro m the study should not be necessaril y 

extrapolated to all school systems. 
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The data co llection procedures fo r thi s study involved obtaining archival pre-test 

and post-test scores from students' tests at the beginning and end of camp, nominal 

vari ables such as ethnicity, gender, soc ioeconomic status, camp completion, and 

dependent vari ables such as proficiency outcomes on End-of-Course (EOC) Algebra I 

tests and Algebra I pass/fa il results. 



Introduction 

CHAPTER IV 

DATA AND RESULTS 
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The purpose of this study was to determine the impact of a Mathematics Summer 

Remediati on Boot Camp program for rising ninth graders aimed at improving student 

achievement in Algebra I. The researcher investigated the differences, if any, in student 

performance before and after participation in the Mathematics Summer Boot Camp. 

Likewise, the researcher also examined the data to determine if participation in the 

Mathematics Summer Boot Camp program was a stronger predictor of proficiency on the 

Algebra I End-of-Course (EOC) examination than the other variables, such as gender, 

socioeconomic status, and ethnicity. 

Data Analysis 

Chapter three described the collection of data presented in this chapter. Four 

types of stati stical analyses were used for thi s quantitative study: t- tests, a Chi-Square 

test of homogeneity, Fisher 's exact test, and a Multinomial Logistic Regression analysis. 

The researcher per fo rmed a paired samples /-test using Microsoft Excel for Null 

Hypothes is I (He, ) and Tv,10 Sample /-tests for Means assuming unequal vari ances using 

the stati stical programs in MicrosoR Excel for Null Hypothes is 2 (He2) and a Chi-Square 

test of homogeneity fo r Null Hypothes is 3 (He3 ) Additionally, a Multinomial Logistic 

Regress ion Analysis was performed using the SPSS stat istical software package for Null 

Hypothes is 4 (H e-1 ), and a Chi-Square test was utili zed as a measure for reliability. 

Resu lts are reported for each research question. 
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Demographics 

The population fo r thi s fi eld stud y consisted of the 140 ri sing ninth grade students 

who had been targeted fo r the Algebra I Remedial Mathematics Summer Boot Camp fo r 

two rural high schools in the same in Middle Tennessee. Seventy-nine (79) students 

sta11ed the camp, and sixty-nine (69) compl eted the camp. Sixty-five (65) students 

completed both the pretest and posttest during the boot camp experi ence. Sixty-one (61 ) 

students did not attend the Algebra I Remedial Mathematics Summer Boot Camp even 

though they had been invited to participate. Among those students, thirty (30) students 

enroll ed in Algebra I in their ninth grade year in the school di strict during the fa ll of 2009 

and took the 20 IO End-Of-Course (EOC) Algebra I test. The remaining students either 

enroll ed outside of the two high schools in the di strict or took Algebra I over a two year 

peri od in the di strict schools and then took the 2011 End-Of-Course (EOC) Algebra I 

test. Students without the experi ence of taking Algebra I in the di strict's two high schools 

and those vvithout 20 IO End-Of-Course scores were not considered in the analyses for 

thi s study. 

Purpose of the Study 

The purpose of the study was to ascertain the effects of a Remedial Mathematics 

Summer Boot Camp on student achievement in Mathemati cs (Algebra l ) for students 

who were scheduled to start the ninth grader in the fa ll of 2009. The study compared the 

archi va l pretest and posttest scores fro m parti cipating students' tests at the beginning and 

end of Remedial Mathemati cs Summer Boot Camp, and then examined End-of-Course 

(EOC) test scores and Algebra I pass/ fa il records, gender, ethnicity, and socioeconomic 
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status fo r students who participated in the Mathematics Boot Camp compared to the same 

scores fo r the students who elected not to parti cipate in the Remedial Mathemati cs Boot 

Camp during the summer of 2009 even though they had been invited to participate. To 

determine the greatest predictor of success on Algebra I End-of-Course (EOC) testing, 

nominal vari ables such as ethnicity, gender, socioeconomic status, camp completion, and 

dependent vari ables such as profi ciency outcomes on EOC Algebra l test scores and 

pass/fa il outcomes in high school Algebra I were analyzed. This chapter presents the 

analyses of the research questions that provided the framework fo r this study. 

Research Question #1 

Does student achievement in Mathemati cs improve after Remedial Mathematics 

Summer Camp parti cipation? 

Testing of the Null Hypothesis I (H01) 

The students who attended the camp will not have stati st icall y significantly higher 

scores on their posttest than on their pretest. 

To answer thi s question, pretest and posttest scores of students who attended the 

Remedial Mathematics Summer Camp \Vere examined. Of the sixty-nine (69) students 

who completed the camp, sixty-five (65) students had both pretest and posttest scores. Of 

the sixty-fi ve (65) camp compl eters with both pretest and posttest scores, twenty-fi ve 

(25) were fe male, and fo rty ( 40) were male. 



The first data co ll ected consisted of the sixty- fi ve (65) students' pretest and 

posttest scores (N=65). The Mean score for the students' posttest scores was 82.86 

(M=82 .86, SD = 11 .325, N=65) which was greater than the Mean score for the students' 

pretest scores, wh ich was 51 .14 (M=5 l .14, SD =14.979, N=65 ). Table 4.1 provides the 

comparison data from the pretests and posttests of the Remedial Mathematics Summer 

Camp participants. 

Table 4.1 

Comparison of Pretest and Posttest Data for Student Participants in Remedial 
Mathematics Summer Camp 

Count Sum Arithmetic Variance Standard Low High 
Mean Deviation Test Test 
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Score Score 
Pretest 65 3324 51.1 4 224.37 1 14.979 10 82 

Posttest 65 5386 82.86 128.246. 11 .325 48 100 

As shown in Table 4.1, the Mean of scores from the test increased fro m the pretest to the 

posttest. An F-M ax test was conducted to check the assumption of homogeneity of 

variances between measurements. Although the two measurements exhibited unequal 

va ri ances, F (64) = .830, p < .05 , a paired t-test was considered appropriate to use due to 

its robustness aoa inst the violati on of thi s assumption when sample sizes are equal. The 
t:, 

results of the Two Sample Paired t-test fo r Means are di splayed in Table 4.2. 
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TABLE 4.2 

Results of I-Test: Paired Two Sample.for Means in Microsoft Excel 
Count r df t p 
65 .584 64 -20.582 :S.05 * 

p ~ .05 * indicates Statistical Significance 

Findings from the t-test indicated the scores of students who completed camp and had 

both pretest and posttest scores di splayed a positive linear relationship (r = .584). 

Posttest scores were significantly higher (t (-20.582), p:S.05); therefore, the researcher 

rejected the Null Hypothesis 1 (He, ): The students who attended the camp will not have 

stati stically significant higher scores on their posttests than on their pretests. 

Research Question #1 

Does student achievement in mathematics improve after remedial mathematics 

summer camp participat ion? 

Testing of the Null Hypothesis 2 (H01) 

There will be no statistical difference between End-of-Course (EOC) achievement 

levels of students who had attended the camp and those who, though invited, did 

not attend the camp. 

To analyze thi s question, the researcher looked at the data from two groups of students 

who were invited to attend the camp and compared the data of those who did to the data 
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of those who did not attend the camp. Fifty-seven (57) students completed both the camp 

and the 20 IO End-of-Course (EOC) Algebra I test, having completed Algebra l in their 

ninth grade year. Sixty-one (61) students did not attend the camp. Among those students, 

thirty (30) students enrolled in Algebra l in their ninth grade year in Dickson County 

Schools and took the 20 IO End-of-Course (EOC) Algebra I test. 

The first data collected consisted of the camp's fifty-seven (57) students' Algebra 

I End-of-Course (EOC) test scores (N=57). The Mean for the students ' scores was 71.47 

(M=7 I .47, SD = 12.543 , N=57). The Mean for the non-camp students' scores was 73.57 

(M=73.57, SD =8.054, N=30). 

Table 4.3 

Comparison of Algebra I EOC Scores.for Camp Participants and Non -participants 

Count Sum Arithmetic Variance Standard Low High 
Mean Deviation EOC EOC 

Score Score 

Control 30 2207 73 .5 7 64.875 8.054 50 90 

(No-camp) 

Treatment 57 4074 71.47 157.325 12.543 27 94 

(Campers) 

An F-Max test was conducted to check the assumpti on of homogeneity of variances 

b ts Altl1ouoh the two measurements exhibited unequal variances, F etween measuremen . =i 

(56) = 2.425 , p < .05 , a Two Sample /-test assuming unequal variances was considered 



appropri ate to use due to its rob ustness against the violat ion of thi s assumption when 

sampl e sizes are equal. The results of the Two Sample Paired t-test are di splayed in 

Table 4. 4. 

TABLE 4.4 

Results oft-Test: Two Sample for Means Assuming Unequal Variances in Microsoft 
Excel 

c!f p 

82 -0.943 >.05 

p ~ .05 * Indicates Statistical Significance 
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Findings from the t-test indicated the scores of students who completed the Remedial 

Mathematics Summer Camp and Algebra I and the 20 IO End-of-Course (EOC) Test were 

not sign ificantl y higher (t (0.943), p>.05); therefore, the researcher retained the null 

hypothes is two: There was no statisti ca l difference between EOC achievement levels of 

students who attended the camp those who, though invited, did not attend the camp. 

Research Question #1 

Does student achievement in mathematics improve after remedial mathemati cs 

summer camp participation? 

Testing of the Null Hypothesis 3 (H01) 

The students who attended the camp will not have a stati stically significantl y 

higher rate of successful completion of Algebra I than those who, though invited, 

did not attend the camp. 
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To ana lyze th is questi on, the researcher looked at the data fro m the same two 

groups or students who were invited to attend the Remedial Mathemati cs Summer Boot 

Camp compared those who did attend the camp to those who did not attend the 

Mathemati cs Summer Boot Camp. Fifty-seven (57) students completed both the camp 

and the 20 IO End-of-Course (EOC) Algebra I test, hav ing completed Algebra I in their 

ninth grade year. Sixty-one (6 1) students did not attend the camp. Among those students, 

thirty (30) students enrolled in Algebra l in their ninth grade year in the two high schools 

and took the 20 IO Algebra I End-of-Course (EOC) test (See Table 4.5 ) 

TABLE 4.5 

Comparison of Algebra I Pass/Fail Data for Camp Participants and Non
participants 

Contro l 
(No-camp) 

Treatment 
(Campers) 

Count 

30 

57 

Sum 

30 

54 

Arithmetic 
Mean 

0.93 

Vari ance 

0 

0.066 

Standard 
Deviation 

0 

0.258 

The first data co ll ected consisted of the camp 's fi fty-seven (57) students' Algebra I class 

pass/fa il rates (N=57) . Successful completi on of the course meant students passed the 

course. A pass ing grade was coded as a I, and a fa iling grade as 0. Fifty-fo ur (54) 

students passed, and three (3) student fa il ed. The Mean for the students' scores was 0.93 
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(M =0.93. SD =.0258, N=57). All thirty (30) students who did not attend camp passed 

Algebra I. The Mean for the non-camp students' scores was I (M= I, SD =0, N=30). The 

data fo r renect ing thi s data and the relati onships among the groups are located in Table 

4.5 above. 

The researcher perfo rmed a Chi-Square test of homogeneity to test whether the pass/fa il 

rate was the same fo r campers and non-campers. The results are shown in Table 4.6. 

TABLE 4.6 

Results of Chi-Square Test of Homogeneity to Test the Pass/Fail Rate fo r Campers and 
Non-Campers 

df p 

.943 0.13741 

p 2'. 05 * Indicates Statistical Significance 

A Chi-Square test of homogeneity between groups was conducted to check fo r 

differences in successful completion of Algebra I between the students who participated 

in the Remedial Mathemati cs Summer Boot Camp and the students who elected not to 

parti cipate in the summer camp but who had received an invitation to attend just the 

same. There was not a stati stica ll y signifi cant di fference between groups, X2 (1, N = 87) = 

2.21,p = .1374 1 (see Table 4.6 above). Because there were two cell s in the contingency 

tab le without adequate ce ll counts, Fisher's exact test was also conducted. As in the 



prc\'ious analys is, the researcher fa il ed to reiect th N II H h . . 
J e u ypot eSIS 3 (/-Im), with a 

Fisher's exact probabili ty of .18 Accordingly st d t I . d d h · · , u en s w10 atten e t e camp did not 

have a statiSlica ll y signifi cantly higher rate of successful completion of Algebra I than 

those who, though in vited, did not attend the camp. 

Research Question #2 

ls camp participati on a stronger predictor of success in Algebra I than other 

variables (gender, ethnicity, or socioeconomic status)? 

Testing of the Null Hypothesis 4 (H04) 
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Camp completion will not be a signifi cantl y stronger indicator of future success in 

Algebra I End-of-Course (EOC) tests than gender, ethni city, or socioeconomic 

status. 

Success was measured in terms of passing or fa iling the Algebra I End-of-Course (EOC) 

test. A Logistic Regress ion was used to predict profi ciency on the Algebra I End-of

Course (EOC) test fro m gender, ethnicity, and camp completion. The Null Hypothesis 4 

(He-1 ) that camp completi on will not be a stronger indicator than other predictor effects 

was examined using the Statisti cal Package fo r the Social Sciences (SPSS), version 23. 

Data had to meet six assumptions in order fo r a Mul tinomial Logistic Regress ion to yield 

a valid result : 

( I) The dependent variable had to be measured at the nominal level; 
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( 2 ) One or more indei1endcnt v .· bl at ta cs are . 
conttnuous, ord inal or nominal 

includi ng di chotomous va riable ; ' 

(3) There should be an independence of b . 
0 servat,ons, and the dependent variab le 

hould have mutually exclusive and h . 
ex aust1ve categories; 

(4) There must not be a problem with 1. 11 . . mu t1co ineanty; 

(5) There needs to be a linear relationship b t . . 
e ween any continuous independent 

vari ables and the log it transformation of the de d t · bl pen en vana e; and 

(6) There should be no outliers, high leverage values or highl y influential points. 

Nominal dependent variables. The success rate on the Algebra I End-of-Course 

( EOC) test was measured on a pass/fai I basis where pass was a rating of proficient or 

advanced and fai l was a rating of basic or below basic. Though scores from Oto 100 are 

poss ible on the End-of-Course (EOC) test, the main goal is for student performance 

le vel s to be at least proficient. On the 20 IO test, proficiency began at a score of 83 or 

above. The score for proficiency may change from year-to-year and differs by subj ect 

area. Students who were not proficient (labeled as basic or below basic) were coded as 0, 

and proficient (labe led as proficient or advanced) were coded as I. 

. . d . hies [ndependent variables were coded in 
Continuous mdepen ent vana • 

d d .th males as 0 and females as I. Ethnicity was 
di chotomous form s. Gender was co e wi ' 

. . . ded as 0 and non-white coded as I. Students 
coded as white and non-white, with white co 

I ters as o Socioeconomic status 
d I nd non-comp e · 

who comp leted camp were code as , a 
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,, as determined by f'rcc and red uced lunch el· ·bT . 
igi I ity with free and reduced lunch eligible 

students coded as I, and non-eli gible students coded as O. 

Ind ependent observations with depend t . bl . . 
en vana e with mutually exclusive, 

ex haustive categories. None of the independent var i· abl ( th · · d 
es e 111c1ty, gen er, 

socioeconomic status or camp completion) are measured more than once for any 

individual , and none of these variab les change the other. The dependent variable of 

proficient and non-proficient status on the Algebra l End-of-Course (EOC) test is both 

mutua ll y exclusive (a student is either proficient or not) and exhaustive. 

Absence of multicollinearity. Because all of the independent variables are 

categorica l, multicollinearity wi ll not pose a problem in thi s regression . 

Linear relationship. Since none of the independent variab les are continuous, 

examining the model for linear relationships was in-elevant. The researcher did not test 

for thi s assumption. 

Adequate cell count. The assumption is that enough data are present so that all 

fi (20 8°1 ) cell s (i e dependent variables by cell s are represented. There are 1ve . 1 0 · ·, 

. . . 1 th . words 79.2% of all combinations of subpopulations) with zero frequencies . no ei , 

independent variab les are present in the study. 

Results 

Overall Model 

. ' . act on the End-of-Course (EOC) 
To test the set of predictor vari ab les imp 

. ducted using the SPSS statistical . . . R ress10n was con outcomes a Mu ltinomial Logistic eg 
' 
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so Iha re package. The summary of observed distributions implied that, of the data used 

(N=64 ), over fi lt:y percent (50%) made scores on the End-of-Course (EOC) test that were 

not proficient. Table 4.7 contains the observed distributions in case processing in testing 

the set of predictor variables and their impact on the End-of-Course (EOC) outcomes. 

Table 4.7 

Observed Distributions in Case Processing Summary in Testing the Set of Predictor 
Variab les · Impact on EOC Outcomes 

Variab le N Marginal Percentage 

EOC Not-Proficient 51 79.7 

EOC Proficient 13 20.3 

No Camp 6 9.4 

Camp 58 90.6 

Ethnicity - White 43 67.2 

Ethnicity - Non White 21 32.6 

Gender Male 38 59.4 

Gender Female 26 40.6 

28.1 lneli oible Free/Reduced 18 
b 

Lunch 
Eligible Free/Reduced 46 71.9 

Lunch 
100.0% 

Valid 64 

Miss ing 0 

Total 64 
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Both goodness of fit measures indi cated good model fit ; the observed signifi cance levels 

were 6.658 (Pearson) and 8.907 (Deviance), p>O. I 0. The model fitting info rmation also 

produced a p va lue (p=.683), which indicates that the full model stati stically sign ificantl y 

predicts the dependent vari able better than the intercept-onl y model alone. 

Table 4.8 

likelihood Ratio Test Table Indicating the Effect of Predictor Variables on EOC 
Outcomes 

Model Fitting 
Criteria 

-2 Log 
Likelihood of 
Reduced 
Model Significance 

Effect Chi Square c(f 
Intercept 23 .2803 .000 0 

Camp A 23 .970 .690 .406 

Ethnicity 24.8 13 1.533 .2 16 

Gender 23.327 .047 .829 

Free/Reduced 23.385 .105 .746 

Lunch 

Individual Variables 

Decision to Retain or Reject 

. L.k !"hood Ratio Tests Table (Table 4.8) . . I suits m the I e I More important ate t,e re . 

. al variable. In this case, none of 
II effiect of a nomm . · ct · t the overa above. Tl11S tab le 111 1ca es 



57 

the pred ictors showed a tati sti ca ll y signi ficant effect on Algebra I End-of-Course (EOC) 

outcomes. Further, in the two lowest outcomes in s·g ·fi I I I · 1 111 1cance eve s, camp comp et1 on 

had a hi gher P va lue (p= .406) than did ethnicity (p=.2 16) though neither va lue was 

signi fica nt. Thus, the researcher retained the Null Hypothes is 4 (He-1): Camp completion 

will not be a significantly stronger indicator of fu ture success in Algebra I than other 

va ri ables (gender, ethnicity, or socioeconomic status) . 

Effect Size 

In Linear Regress ion, R2 is the proportion of the complete variance in the cri terion 

vari abl e described by the set of predictor variables. The residual variance is unexplained 

and can be considered "error" vari ance. Thus, inasmuch as is possible, accounting fo r thi s 

vari ance improves an understanding of whether the camp completion was the greatest 

predictor of success or not. Nage lkerke's pseudo R2 is analogous to R2 and indicati ve of 

the degree to which the set of predictor variab les improves upon the prediction of the null 

model for a logisti c regress ion. The va lue of age lkerke ' pseudo R1 fo r thi s model 

=.055. Based on the Linear Regress ion (R2
) and Nagelkerke' s pseudo R

2
, the researcher 

must accept that the results are not conclusive. 



Summary 

CHAPTER y 

SUMMARY, CONCLUSIONS AN 
' D RECOMMENDATIONS 

This study analyzed and evaluated the ef£ t f . 
ec s O a Remedial Mathematics 

Summer Boot Camp on student achievement in Math t· c-
ema ics ior students who were 

58 

preparing to enter their ninth grade year in a rural Middl T h e ennessee sc ool system. The 

study compared the archival pretest and posttest scores fron1 pa,t·c· t· t d , 1 1pa mg s u ents tests 

at the beginning and end of the Remedial Mathematics Summer Boot Camp, and then 

examined their End-of-Course (EOC) test scores, Algebra I pass/fail records, gender, 

ethnicity, and socioeconomic status for students who participates in the summer 

Mathematics camp and those students who did not participate in the camp but had 

received an invitation to attend prior to the summer te1m. To determine the greatest 

predictor of success on Algebra I End-of-Course (EOC) testing, nominal variables such 

as ethnicity, gender, socioeconomic status, camp completion, and dependent variables 

· b J E d f C ·se (EOC) test scores and pass/fail such as proficiency outcomes on Alge ra n -o - ow 

·d . d Th · s chapter is a discussion of the 
outcomes in high school Algebra I were cons, eie · 1 

1 0 resents conclusions that could be 
field study and the research findings. The chapter a s P 

. . . . nal ractice, and recommendations for 
drawn from the study, 1mplicat1ons for educatw P 

future research . 
. d. 1 Mathematics Summer Boot Camp 

Students who participated 111 the Reme 13 

• 1 M'ddle Tennessee school system as 
. . fi d by a rLII a I 

were part of a group of students 1dent1 ie 
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students at-ri k of underperformin o in Al eb 
1 0 

g ra · Data used to determine which students 

should and woul d be invited to participate in the . 
summer camp included student scores 

fro m the 2007 Normal Curve Equi valency (NCE) 
2008 

N . 
, onnal Curve Equ1valency 

(NCE), g
th 

Grade Ex plorer test, 8111 grade Think Link h · 
scores, toget er with free and 

reduced lunch data and eligibility data for Student Support Services (SSS). 

Us ing these criteri a, the school di strict targeted a total of 140 students, 

approaching the students and their parents about attending an Algebra summer camp 

(Remedial Mathematics Summer Boot Camp) for twenty days over a fi ve week period in 

the summer of 2009. One hundred ( lOO) students expressed interest and were certifi ed, 

but onl y seventy-nine (79) students started the camp on the first day. Students who 

parti cipated in the camp were given a pretest and posttest. Sixty-nine (69) students 

completed the camp. Of the Sixty-nine (69) students who completed the camp, sixty-five 

(65) students had completed both the pretest and posttest scores. 

Conclusions 

. . h d·fi-- . ·f ny in student perfo rmance before The researcher mvest1 gated t e 1 1e1 ences, 1 a , 

. . d. I M thematics Summer Boot Camp. The researcher and after participation 111 the Reme ia a 

. . . nts, retests and posttest scores based 
fu11her examined the di ffe rence 111 camp participa p 

. . . . . t-test and utilizing the Microsoft Excel 
on the adm1111 strat1on of a pa11 ed samples · 

h t eatment ITTo up of remedial campers 
stati sti cal software package. In order to compare t e r 0 

r gible for camp, but who elected to not 
to the contro l group of students who were e 1 . 

1 t-test fo r Means assuming 
esearcher used a samp e 

participate in the summer camp, the r . h 
. . 1 ftware package wit a . ft Excel stat1 st1 ca so . ·1· . a the M1croso ' unequa l vari ances, agam ut1 1zmo 
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Q:oa l or determining whether the Remed · IM h . 
~ ,a at emat1cs S B 

ummer oot Camp participants 
perfo rmed differentl y from the nonparticipant 

s on the Algebra I End-of-Course (EOC) 

rest in stati stically significant ways. Therese h 
arc er compared the treatment group of 

summer camp participants to the control group ( .. 
nonparticipants) for those students who 

were eligible for camp, who were invited to attend d · · . 
an part1c1pate m the summer 

remedial camp, but who elected not to attend or participate · Cl • S using a 11- quare test of 

homogeneity and a Fisher' s exact test to determine whether the summer camp 

participants perfo1med differently from the nonparticipants in statistically significant 

ways in terms of passing or failing Algebra I. The researcher also evaluated whether 

participation in the Remedial Mathematics Summer Boot Camp program was a stronger 

predictor of proficiency on the Algebra I End-of-Course (EOC) examination than other 

variables (gender, socioeconomic status, and ethnicity), using a Multinomial Logistic 

Regression using SPSS software, version 23 . All analyses tested the null hypotheses at 

the alpha level of significance which was set at p<::: .05 for this study. 

The results of this study were that there was no statistically significant difference 

. . · S Boot Camp participants on the 
111 scores made by Remedial Mathematics ummer 

/~ ·1 1-es in A] oebra I when Algebra I End-of-Course (EOC) tests or on the pass ,ai sco 0 

. . . 1 but elected to be nonparticipants and 
compared to the scores of those eligible foi can P 

nd-of-Course (EOC) tests in 20 I 0. The 
completed both Algebra I and the Algebra IE 

. . ts ' scores on the posttest when . h . camp part1c1pan anal ys is of the increase 111 t e summei 

. . 11 siITT1ificant p-value. 
compared to the pretest yielded a stati stica Y 0 
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Because the Remedi al Mathemat' S 
ics ummer Bo t C . 0 amp 1s a short summer 

program. and because many different learnin ex . 
g penences may affect outcomes, results 

cannot so lely be attributed to the summer cam H . . 
p. owever, It is possible that student 

outcomes on the camp participants ' posttests were h . . 
en anced by this mtensive approach to 

Mathematics education more than during a regula I 
O 

. 
r c ass. unng the regular school day, 

learning in Mathematics is typically delivered in shorte· · d f 
1 

. 
1 peno s o c ass time. Also, there 

are three other classes in the academic core during the day· sc · s · 
1 
S d. 

. 1ence, oc1a tu 1es, and 

English. During the summer camp, there were some lessons in English, but no others, and 

the instruction was de! i vered in longer chunks of time. Because of the way that students 

were selected, it is fair to say that all students had similar deficits. This may have made it 

easier to plan instruction that could address a majority of student deficits than in a regular 

classroom. Also, student outcomes on the pretest and posttest covered a relatively short 

period of time, merely five weeks. Other assessments in a regular classroom cover either 

a semester or a year's worth of learn ing: final exams, End-of-Course (EOC) tests , and 

midte1111 exams. 

When comparing the camp participants to the students who, though eligible to 

d b npai1icipants it is important to note attend and were invited to attend but electe to e no ' 

d h End-of-Course (EOC) Algebra I 
that : I) fifty-seven (57) camp participants complete t e 

0 h I year· 2) thirty (30) summer camp 
test and completed Algebra l in the 2009-20! sc 00 ' 

EOC) Algebra I test and completed 
nonparticipants completed the End-of-Course ( 

. ( 16) camp nonparticipants (who 
Algebra I in the 2009-20 IO school year; and 3) sixteen 

.· d and completed the Algebra I 
h two year pe110 
ad been in vited) took Algebra I over a 
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End-of-Course (EOC) in 20 11 or later The oth . th · 
· e1 trty-seven (3 7) did not have complete 

data in one of the two high schools in the district · d. · h . . 
, 111 1cat111g t e1r withdrawal or 

alternat ive placement. This may have skewed the res It · 
1 

d 
u s s111ce on y a ozen camp 

participants were not included in the data pool , but nonparticipants who seemed unlikely 

to succeed had a longer time to study the subject and took a different End-of-Course 

(EOC) Algebra I test. 

Unfortunately, concrete findings based on the results of the study remain 

in conclusive. Research indicates that summer remedial programs provide students with a 

variety of opportunities to hone new skills, prevent learn ing loss, and fill deficits, but it 

can be di ffic ult to show that these effects are achieved. 

Recommendations 

Based on the literature review and findin gs of this field study, the researcher 

proposes the following recommendati ons: 

I. In order to produce a more thorough understand ing of the effects of a summer 

. . Id be beneficial to include more than two ru ra l remedial Mathematics camp, it wou 

. d U . a a laroer school system with a summer remedial hi oh school s m the stu y. Slllo o 0 

. Id broaden the sample size and allow for greater Mathematics program wou 

accuracy in the results. 

. . Boot Camp is continued in this county, 
2. As the Remedial Mathematics Summe1 . 

. d ee if camp effecti veness 111 . I gitud111al stu y to s data might be examined 111 a on 

. ·ncreased over time. . nd non-campe1 s I other groups of campets a 
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3. Track ing ca mp parti cipants as they move th h M . . 
roug athemat1cs 111struction in high 

school could provide insight on any long tenn · h 
- impacts on t e students' progress 

in upper level Mathematics. This could provi·de sch I d · · d 
oo a m1111 strators an 

Mathematics teachers the data that might help in detennining if a need exists fo r 

furth er Mathematics interventions as students continue to take math throughout 

their high school years. 

4. Future studies might examine optimal time periods for deli very of Mathemati cs 

instruction comparing longer class periods of intensive instruction to shorter class 

periods of math instruction. 

5. It would be interesting to examine the ability grouping presented by the camp 

structure and how ability grouping affects planning instruction. 

6. The camp posttest results rai se questi ons about how outcomes from a sessments 

that cover longer periods of time differ From assessments that cover shorter 

A Study comparing assessment timing might have impacts on periods of time. 

. · d test preparation. classroom 111struct1 on an on 
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March 28, 201 2 
560 Grindstone Hollow Rd. 

Mr. Johnny Chandl er, Director of Schools 
Dickson County Board of Education 
817 N. Charl otte Street 
Dickson , TN 37055 

Dear Mr. Chandler: 

Dickson, TN 37055 

As a student at Austin Peay State University pursuing the deoree of Ed t· s · 
1
-

. . . 0 uca 1011 pec1a 1st , 
I am requestmg perm1ss1on to c~llect , analyze, and repo11 data pertinent to Dickson 
County Scho~ls fo~ the completion of my field study in Educational Leadership at Austin 
Peay state U111vers1ty. 

The purpose of my study, pending Institutional Review Board approval , is to determine 
the effect iveness of mathematics remediation for entering freshmen high school students 
after participating in a remedial summer camp prior to the start of their freshman year. 
My study will involve analyzing data (End of Course tests and other pertinent data) from 
the graduating class of 2014, particularly the students who attended the summer remedial 
program in Dickson County as well as a random sample of county students of the same 
class who did not attend. As the principal investigator, I will have sole access to all data. 
Data will be numerically coded to ensure anonymity. 

1 respectfully request your approval in writing on official letterhead. 

Thank you for your assistance. 

Sincerely, 

Glenda L. Sullivan 
Graduate Student, Austin Peay State University 



APPENDIX B 

DICKSON COUNTY SCHOOL SYSTEM 

DIRECTOR OF SCHOOLS APPROVAL 

72 



DICKSON COUNTY BOARD O 
F EDUCATION 

Johnny Chandler 

Director of Schools 

817 North Charlotte Street 

Dickson, TN 37055 

Phone 615-446-7571- Fax 615-441-1375 

March 28, 2012 

To Whom It May Concern: 

73 

As Director of the Dickson County School System, I grant permission for Glenda . 
Sullivan to collect archival data on students in the class of2014 in Dickson County for 
the purpose of her research. 

I widerstand that the purpose of the study, pending Institutional Review Board approval, 
is to determine the effectiveness of mathematics remediation for entering freshman high 

school students after participating in a remedial summer camp prior to the start of their 
freshman year. The study will involve analyzing data (End of Course tests and other 
pertinent data) from the graduating class of 2014, particularly the students who attended 
the summer remedial program in Dickson County as well as a random sample of county 
students of the same class who did not attend. 

I understand that the records of this study will be kept confidential. Any published report 
will present information in such a manner so as not to give the identities of any of the 

students. 

If you have any questions concerning this letter, you may contact me at 

jchandler@dcbe.org. 

Director of Schools 
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May 5, 2012 

RE: Your ~pplication regarding study number 12_036: The Effec . . . . 
Mathematics Summer Camp on Entering High Sch IF. ·h ts of Partic_ipation 111 a Remedial 

oo res men Mathematics Achievement. 

Dear Ms. Sullivan 

Thank you for your recent submission. We appreciate your coo t' • h h · . Tl • f pera 1011 wit t e human research 
review process. 11s type o study qualifies for expedited review mi'der FDA and NIH . 
Protection from Research Risks) regulations. ,(Office fot 

Congratulations! : hi s is to c~nfirm_ that your application has been approved through one 
cal~ndar year. Tl11S approval 1s subJe~t to A_PSU ~olicies and Procedures governing human 
subJeCt research. The full !RB may stil l review this protocol and reserves the right to withdraw 
expedited approval if unresolved issues are raised during their review. 

You are granted permission to conduct your study as described in your application effective 
immediately. The study is subject to continuing review on or before May 20, 2013, unless closed 
before that date. The forms to report when your study has been completed or the form to request 
an annual review of a continuing study are on the IRB website. Please submit the appropriate 
form prior to May 20, 2013. 

Please not that any changes to the study must be promptly reported and approved. Some changes 
may be approved by expedited review; others require full board review. If you have any . 
questions or require further information, you can contact me by phone (931-221-7467) or email 

( davcnportd(ii)apsu.cdu ). 

Again, thank you for your cooperation with the APSU !RB and the human research review 

process. Best wishes for a successful study! 

Sincerely, 

f)(Uu ~~r 
Doris Davenport, Chair 
Austin Peay Institutional Review Board 

Cc: Dr. Tammy Shutt, Faculty Supervisor 
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TABLES 

Table 4.1 

Comparison of Pretest and Posttest Datafio , S d 1 tu ent Part' · /V[o rhemarics Summer Camp zcipants in Remedial 

Count Sum Arithmetic V 
ariance Standard Low 

Mean 
Deviation Test 

Pretest 65 3324 5 l. 14 224.371 14.979 
Score 
10 

Posttest 65 5386 82.86 128.246. 11.325 48 

TABLE 4.2 

Results oft-Test: Paired Two Sample for Means in Microsoft Excel 
Count r df t p 
65 .584 64 -20.582 '.S.05 * 

*Sign ifica nce at p:'.S.05 

Table 4.3 

76 

High 
Test 
Score 
82 

100 

p . · · ts and Non-participants 
Comparison of Algebra I EOC Scores for Camp a, ticipon 

Arithmetic Variance Standard Low High 
Count Sum Deviation EOC EOC 

Mean Score Score 

64.875 8.054 50 90 
Control 30 2207 73.57 

12.543 27 94 
157.325 

Treatment 57 4074 71.47 

-
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TABLE 4.4 

-~--:-,-:~~----------Resulrs ofr-Tesr: Two Sample for Means Assumi U . 
£.reel ng nequal Variances in Microsoft 

df t 
p 

82 -0.943 >.05 

TABLE 4.5 

Comparison ofAlgebra I Pass/Fail Data for Camp Participants and Non
participants 

Count 

Control 30 

Treatment 57 

TABLE 4.6 

Sum 

30 

54 

Arithmetic 
Mean 

0.93 

Variance 

0 

0.066 

. i to Test the Pass/Fail Rate/or 
Results of Chi square Test of Homogeneif) 

J;ampers and Non campers 
I 

P 
df 

.943 
0.13741 

Standard 
Deviation 

0 

0.258 
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Table 4. 7 

Ohserred Distributions in Case Processing S 
. . ummary in Testin h 

1 ·nriah!es Impact on EOC Outcomes g I e Set of Predictor 

\ 'ariable N 
Marginal Percentage 

EOC Not-Profic ient 5 l 
79.7 

EOC Proficient 13 
20.3 

No Camp 6 9.4 

Camp 58 90.6 

Ethnicity White 43 67.2 

Eth nicity- Non White 21 32.6 

Gender Male 38 59.4 

Gender Female 26 40.6 

Ineligibl e Free/Reduced 18 28. 1 
Lunch 
Eligible Free/Reduced 46 71.9 
Lunch 
Va lid 64 100.0% 

Miss ing 0 

Tota l 64 
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Table 4.8 

L 'keli/wod Ratio Test Table Indicating the Effect if p 
I O I ed1ctor Variables on Eoc 

Outcomes 
- Mode l Fitting 

Criteria 

2 Log 
Likelihood of 

Reduced 
Model 

Effect Chi Square df 
Intercept 23.2803 

.000 0 

Sig 

Camp_A 23.970 .690 .406 

Ethn icity 24.813 1.533 .216 

Gender 23.327 .047 .829 

Free/Reduced 23.385 .105 .746 
Lunch 
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