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This review synthesizes studies of the effects of modifying the academic calen-
dar in Grades K-12 to do away with the long summer break while not increas-
ing the length of the school year. The synthesis indicated that the guality of
evidence on modified calendars is poor. Within this weak inferential frame-
work, the average effect size for 39 school districts was quite smail, d = 06,
Javoring modified calendars. Studies that used statistical or matching controls
revealed an effect size of d = .11, Modified calendars were associated with
higher achievement for economically disadvantaged students. Students, par-
ents, and s1ffs who participated in modified calendar programs were positive
about their experiences, Poiicymakers can improve acceptance of modified cal-
endars by involving communities in the planning and by providing quality inter-
Session activities.

KEYwWoRDS: alternative calendar, intersession, modified school calendar, year-round
education.

in 2 1994 report, the National Education Commnission on Time and Learning
urged school districts to develop school calendars that acknowledged (a) diffarences
in student learning, and (b) the major changes taking piace in American society. The
report reflected a growing concern about school calendar issues on the part of local
school boards, administrators, and teachers, especially as calendars related to siu-
dents at risk for academic failure. For example, the long summer vacation that fol-
lows the typical school year has been associated with a decline in achicvement test
scores (Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996) and has been impli-
cated as a major source of the gap in learning between students from different eco-
nomic backgrounds, due to students’ differential access to learning opportunities in
the surnmer (Alexander, Entwisle, & Olson, in press). Also, based primariiy on the
existence of leaming decay over the summer, cowrt decisions have required school
districts to provide summer educational opportunities for students with leaming dis-
abilities (Public Law 89-10; see Katsiyannis, 1991), Finally, local school districts

I



Cooper et al.

often view modifted school calendars as a means for responding to enrollment growth,
inadequate capital improvement rescurces, and lifestyle changes of American fami-
lies (Bradford, 1995).

We conducted a synthesis of the research on modified school calendars, that is,
calendars that do away with the long summer break. We used statistical procedures
to combine the results of studies that have examined the effects of calendar modifi-
cations on student achievement and on the attitudes and satisfaction of participants,
including students, parents, teachers, and school administrators and staff. We not
only sought to determine the overall effectiveness of modified calendars but also
asked whether the effects of calendars differed for different types of communities,
studenits, subject areas, and instructional configurations.

In the pages that follow, we will briefly describe (a) some background material
on school calendar issves, (b) the arguments put forth by the proponents and oppo-
nents of modified school calendars, and (c) previous reviews of the literature on the
effect of modified calendars on achievement test scores. Then we will present the
methods and results of our research synthesis and discuss its implications for pol-
icy and practice.

Origing of, and Alternatives to, the Traditional School Calendar

In the early years of formal schooling in America, achool calendars were designed
fo fit the needs of each particular community (Gold, 2002), In agricultural areas it
was not unusual for children to attend school for only 5 or 6 months of the year, leav-
ing them free to participate in the farming economy. Communities could be found
with long sunmer breaks or with calendars that released children from school in
spring, to help with planting, and in fall, to help with the harvest. Duting the same
era, urban schools might be operating on 11- or 12-month schedules.

By the turn of the century, the great migration of families from the farm to the
city and the general increase in family mobility created a need for curmticulums stan-
dardized by grade level and a corresponding standardized amount of time that chil-
dren were to spend in school. Parents and educators needed to know that children
of roughly the same age would be expected to know roughly the same material no
matter which area of the country they might be moving to. The present 9-month
calendar, with schools closed during suramer, emerged as the norm when 85%
of Americans were involved in agriculture and when climate control in school
buildings was limited. Today, about 3% of Americans’ livelihoods are tied to the
agricultural cycle, and air-conditioning makes it possible for schools to provide
coinfortable learning environments year-round (Association of California School
Administrators, 1988).

Defining the Altermatives to the Traditional School Calendar

Suggestions for change in the normative school calendar can be grouped into two
alternatives. Sonse proponents of calendar change call for an extended school year
that increases the number of days that children spend in school. They point out that
the United States ranks near the bottom among industrialized nations in the number
of days that children attend school (National Center for Education Statistics, 1996).
Proponents of greater availability of sianmer school opportunities would fall into this
group as well.

The most prominent argument for increaging the number of school days is the
potential to increase the amouni learned by students. It is also argued that an extended
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school year provides a closer fit with the lifestyles of today’s American families,
which ofien are headed by 2 single parent or by two parents with out-of-home
employment (Farley, 1996). Those skeptical of extending the school year express
concern about cost, teacher and student bumout, and whether increasing the quantity
of schooling necessarily translates into increased achievement (Karweit, 1985;
Mazzarella, 1984),

Other proponents of calendar change call for arrangements in which children
might or might not attend school for more days but the long summer vacation dis-
appears. Children might go to school for 9 weeks and then have 3 weeks off, or go
for 12 weeks and have 4 weeks off. These are possible forms of a movdified schoo!
calendar. Tn this article we focus exclusively on studies of schools that modified their
calendars but did not increase the length of their school year.

Modified calendars have been especially popular in school districts where there
is a great need for additional schools and classrooms (Shields & Oberg, 2000). For
example, under a modified calendar children can be placed in alternating vacation
sequences. Thus some students can be on vacation at any given time while the build-
ing is in nse year-round. This arrangement increases the number of students that g
particular school facility can accommodate. The strategy is called nuddti-tracking.
When all children in a school aze on the same modified calendar, it is called single-
tracking. Single-tracking typically is adopted because the implementers believe that
it bas educational benefits or is good for families. In many instances, schools that
have adopted muiti-tracked modified calendars return to single-tracked modified
calendars when the space problem subsides.

Corrent Use of Modified Calendars in the United States

In school year 2000-2001, more than 2.16 million students in 45 states attended
more than three thousand schools that operated without the long summer break
(Nationsl Association for Year-Round Education [NAYRE], 2000). About three-
quarters of those students attended elementary schools, with the remainder equally
dividedbetweennﬁddlemdhighschools.ﬂlemﬂﬂ—wmmlswpmcntan
increase of about 3.8% in students over the previous school year. The state with the
largest number of students in modified calendar schools was California, followed by
Hawaii, Arizona, Nevada, and Texas, It is not icrelevant that these states were among
those experiencing the largest population growth rates in the country. Approximately
40% of schools using modified calendars were on 2 multi-track system. Approxi-
mately 30% of schools on modified calendars used a 9 weeks on, 3 weeks of ™ con-
figuration, and another 30% used a “12 weeks on, 4 weeks off” configuration. The
shartest cycle in use was “5 weeks on, | week of’; the longest cycle was “18 weeks
on, 6 weeks off,” The U.S. elementary school with the longest continuously running
modified calendar is located outside St. Louis, Missouri, in the Frances Howell
School District. It has been in operation for nearly 30 years.

Arguments For and Against Modified Calendars

When the possibility of instituting a modified school calendar is introduced to
a community, the debate over its benefits and drawbacks typically involves both
academnic and nonacademic concerns (Shields & Oberg, 2000). The debates are
informative in that they reveal points of interest that should be used by rssearchers
in formulating a broad array of questions for their studies. Regrettably, empirical
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studies on nonacademic issues are few. Therefore, we will cite relatively little research
on nonacademic issues and rely instead on arguments to which we were jatroduced
through communication with advocacy groups that either favor (¢.g., NAYRE, 2002)
or oppose (e.g., SummerMatters!!, 2001) modified calendars. Our quantitative syn-
thesis will focus exclusively on achievement and attitudes.

Nonacademic Argumenis

Citizens concerned about the efficient use of public money often weigh in an
modified calendar debates. They press the advocates of modified calendars for evi-
dence that money actually is saved when schools use multi-tracking. They note that
if schools are opzn 12 months of the year, then maintenance workers, office work-
ers, administrators, and some teaching specialists have to be paid 12-month rather
than 9-month salaries. Modified calendar proponents acknowledge these costs but
counter that if new schools were built or modular classrooms added to existing
buildings, additional staff would have to be hired. They cite cost analyses that indi-
cate that when a school’s population grows past 115% of its building capacity,
multi-tracking becomes more cost effective than other alternatives (Coleman &
Freehorn, 1993), _

Teachers also often voice initial skepticiem about the impact of modified calen-
dars. They fear that without the long summer break, they will be more susceptible to
bumnout. Multi-track eraployees who have 12-month contracts may be most suscep-
tible 1o burnout, especially building principals whe find it difficult to take vacations
knowing that their school is occupied but they are not there. In addition, in multi-
tracked schools teachers often have to keep their personal teaching materials in mov-
able storage closets and must change rooms when they return from vacations. To
counter these arguments, advocates of calendar change point to teachers in schools
with alternative calendars who report that the more frequent but shorter breaks pre-
vent burnout rather than cause it. In addition, proponents argue, teachers in multi-
tracked schools often use their breaks to substitute-teach in classes that are in session.
In this way, regular teachers make extra money, and students benefit from improved
instruction because their substitute teachers have more experience and knowledge of
the cumiculum.

Opposition to doing away with the summer break is also voiced by some parents.
They say that summer vacation provides an opportunity to spend 2 long period of
time with their children without the influence of schools. Proponents of change
counter that the modified calendars do not shift the balance of influence between
schools and families. The actual time spent in school doesn’t necessarily increase.
Some parents also fear that multi-tracking can disrupt family life if children from the
same family are not placed in the same vacation sequence. Proponents point out that
most multi-tracked schools will put siblings on the same track if parents so desire.
However, proponents say, some parents want their children on separate vacation
schedules. That way, parents who work in the home can provide individual and un-
divided attention to each child when that child is on break. Concern is also expressed
by parents of children who are active in extracurricular activities. They fear that
sports teams, bands, and other clubs that compete with or travel to schools on the tra-
ditional calendar will be adversely affected becavse some team members could be
on vacation when the big game or competition occurs. Proponents counter that expe-
rience snggests that students participate even when they are on vacation. They use as
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an example Tempe High School, an alternative calendar schoot in Tempe, Arizona,
whose football team won the state championship in 1996,

Some high school students express the concern that they will lose the opportu-
nity to be employed over the long summer break, Advocates of modified calendars
say that emplayers often adopt job-sharing arrangements. Far example, several high
school students can move in and out of the same grocery store job as they go from
school to break and back. Indeed, advocates say this strategy can reduce dropout
rates because adolescents do not sette into a job routine. And students know the job
will be there for them the next time they have a break. However, advocates admit
that the majority of modified calendar schools are at the elementary level, partly
because of concerns about the impact of 2 modified calendar on adolescents® after-
school activities,

The nationally organized opposition to calendar change comes not from teachers
or parents but from economic interests that are threatened by the 10ss of the long sum-
mer break, An organization that lobbied against school calendar reform, called Time
To Learn, was partially funded by the International Association of Amusement Parks
and Attractions (Worsnop, 1996). The American Camping Association and the day-
care industry also keep a close eye on calendsr reform. The organization promoting
modified calendars, NAYRE, obtains funding from its annual national conference,
membership dues, and publications (Charles Ballinger, personal communication,
April 21, 1999).

Academic Arguments

Proponents of modified school calendars raise concerns about the possible nega-
tive impact of summer vacations on learning (Stenvall, 1999). They suggest that chil-
dren learn best when instruction is continuous. The long vacation breaks the rhythm
of instruction, leads to forgetting, and requires that significant time be spent on
review of matetial when students return to school in the fall. In addition, proponents
say, the long summer break can have a greater negative effect on the leaming of chil-
dren with special educational needs. For example, students who speak a language
other than English at home may have their acquisition of English language skills set
back by an extended period without using them. Finally, there is growing concer
that whatever negative impact sunimer vacations have on learning might be uneven
across children from diffesent economic groups. Tying summer vacations to equity
issuce, Jamar (1994) wrote, “Higher SES students may return 1o school in the fall
with a considerable educational advantage over their less advantaged peers as a result
of either additional school-related learsing, or lower levels of forgetting, over the
summer months” (p. 1.

Opponents of modified calendars provide several counterarguments (¢.f., Time
To Learn, 1996). Few argue that modified calendars have a negative effect on sty-
dent learning, but many are skeptical about the alleged benefits. First, they state that
changing the calendar does not address the real issues in education, such as effec-
tive teaching methods, parent involvement, and curricalum restructuring. Second,
they suggest that shorter, more frequent school breaks actually wonld give students
more opportunitics to forget things and, therefore, increase the need for time spent
on review. Finally, they point to a study by Mitchell and Mitchell (1999) that exam-
ined a large Catifornia school district using multi-tracking. The researchers found
that different tracks corresponded to differences in student achievement levels and
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student economic and ethmic backgrounds and that poor-performing tracks were
associated with fewer teacher resources (e.g., teachers with less experience),

Advocates of change point not only to the prevention of summer leamning loss
but alsc to the importance of multiple, shorter breaks for children who are strug-
gling in school. They claim that teachers who see a student struggling on the tradi-
tional calendar are often frustrated by their limited ability to intervene until summer.
Breaks that occar after 9 or 12 weeks provide an opportunity for more timely reme-
dial activities. Advocates hold up as positive examples schools that make remedial,
enrichment, and acceleration classes available to students during the multiple breaks.
Opponents counter that remedial intersessions will be of limited effectiveness
because they simply force students who may already have negative attitudes toward
school to endure more of the same failing instructional techniques.

Summer Vacation and Achievement Test Scores
Research on Summer Learning Loss

A recent research synthesis examined the effacts of summer vacation on student
achievement (Cooper et al., 1996). Thirty.nine studies were found that examined
the effects of summer vacation, I3 of which provided enough information for use
in a meta-analysis. The meta-analysis indicated that summer learning loss equaled
at least 1 month of instruction. On average, children’s achievement test scores were
at least | month lower when they returned to school in fall than they had been when
the children left school in spring.

The meta-analysis also found differences in the effects of summer vacation on
various skill areas. Summer loas was more pronounced for math facts and spelling
than for other tested skill areas. The explanation rested on the observation that
both math computation and spelling skills involve the acquisition of factual and
procedural knowledge, whereas other skill areas, especially math concepts, prob-
lem solving, and reading comprehension, are more conceptually based. The find-
ings of cognitive psychology suggest that, without practice, facts and procedural
skills are most susceptible to forgetting (e.g., Cooper & Sweller, 1987). The meta-
analysis also suggested that summer loss was more pronounced for math overall
than for reading overall. The authors speculated that children’s home envirpn-
ments might provide more opportunities to practice reading skills than to practice
mathematics.

In addition to the influence of subject area, numerous differences among stu-
dents were examined as possible moderators of the effect of summer vacation,
Overall, neither the students’ gender nor their ethricity appeared to have a con-
sistent influoence on summer learning loss. Likewise, the meta-analysis revealed
little evidence to suggest that a student’s LQ. had an impact on the effect of sum-
mer break. However, a study by Sargent and Fidler (1987) provided some evi-
dence suggesting that children with learning disabilities have a special need for
extended-year schooling. Finally, educators have expressed special concem about
the impact of summer vacation on the language skills of stndents who do not
speak English at home, but the meta-analysis produced little evidence bearing on
this issue.

Family economics was also examined as an influence on what happens to chil-
dren over the summer. The meta-analysis revealed that all students, regardless of
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the resources in their homes, experienced roughly equal losses in math skills over
the summer. However, loss of reading skills varied, and the variations were linked
to economic differences among students. On some measures, middle-class children
showed gains in reading achievement over the summer and disadvantaged children
showed losses. Reading comprehension scores of both income groups declined, but
more 30 for disadvantaged students. Again, the anthors speculated that income dif-
ferences could be related to differences in opportunities to practice and learn read-
ing skills over the summer, with more books and reading opportunities available for
middle-class children (see also Alexander et al., in press).

Implications of Summer Learning Loss

Theexistenccofsununerlemdnglomcanbemedwargueforinmin,gm-
dents’ access to summer leaming opportunities. A research synthesis reported by
Cooper, Chariton, Valentine, and Muhlenbruck (2000) used both meta-analytic and
nmﬁvepmceduresminlegmtedwmsulmof%smdiesofsmmschmm
mmﬂmmvwadthatsumermgramsﬁocmhgmmmdial.accelmMmuﬁched
learning had a positive impact on the knowledge and skills of participants, Although
all stadents benefited from summer school, students from middle-class homes
showed larger positive effects than students from disadvantaged homes, Remedial
progmmshadlargereffectswhenapmgmmwasrelaﬁvcly small and when instruc-
&onwasindividmﬁmd.kmwdialpmgmnsmayhavemepmiﬁvedfemmmth
than on reading. Mandatory parental involvement also appeared 1o be related to more
effective programs. Students at all grade levels benefited from remedial summer
school,hnsmdemsmnmearﬁestgradgsmdinsecondarysdwolmayhavebene-
fited most.

Theexisteweofsummerlwninglossnlsocouhdheusedwargwforadopﬁng
changes inmesclwolcalmdar,perhapsbyelimmng&wlmgmmheukmw-
evu,ﬂ\emthmofthemm-mnlysispuinmdmtthmﬂleexistemeofsmmulem-
mglmsmlddnmipsofambemkentommﬂMmodiﬁedealmdmmwsnibuw
vacations throughout the year produce higher achievement among students. Rather,
the review ofsmnmervacaﬁoneﬂ‘eclsouadlievemtmdcmmﬂleneedfm'sys-
tematic review of other calendar-related literatures. Like extended school years and
summerschooLmodiﬁedcalendarsneedtobeevaluatedonﬂ:eirownmits.Ax
noted by calendar change opponents, modified calendars may simply substitute sev-
eral periods of Joss for one.

Previous Reviews of Research on Modified School Calendars

We could locate only one research synthesis on modified school calendars that
Imdappeamdinapee;—mviemdjounnldmingthepmtwodecades. Kneese (1996a)
performed 2 quantitative integration of 15 studies of modified school calendars con-
ducted between 1984 and 1994, Studies were located through searches of the ERIC
andDis&maﬁmAbsmInmﬁonﬂdmbasesandobtainedﬁomspedalismin
the field of year-round education, inchuding several stdies from NAYRE. Kneese
used the standardized mean difference in achievement test scores (see description
behw)asaneffeusize.Compmimswemnndeeiﬂm(a)beMnsmsofsmdenm
who did and did not attend modified calendar schools, with varying degrees of stu-
dent matching; or (b) between student scores from before and after a year (or longer)
spent attending a modified calendar school. The effect of the modified calendar on
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achievement was positive regardless of whether it compared two separate groups of
students using normal curve equivalent scores (@ =+.12) or other achievement scores
(d=+.15), or one group’s pre- and post- gain scores (d=+.11 for normal curve equiv-
alent scores and 4 = +.20 for other scores). Kneese labeled these effects “positive,
but very small” (p. 67). She went on to suggest that evaluations of single-track mod-
ified calendar schools produced larger positive effects than evaluations of multi-track
modified calendar schools and that male students appeared to perform better than
female students in modified calendar schools. Kneese also suggested that larger
effects favoring modified calendars appeared in more recent shxdies. No clear pat-
ternemcrgedfromgmn scores regarding the difference between the two calendar
types over successive years of implementation. Kneess pointed out that many of the
conclusions about variables that might moderate the effects of calendars were based
on small numbers of studies. Also, the conclusions about moderators were not based
on formal statistical tests,

Unpublished syntheses of varying breadth and technique can be found. For exam-
ple, Palmer and Bemis (1999) presented a vote count of the significance of 78 find-
ings of studies conducted between 1980 and 1997. The authors did not say how many
studies the findings came from or how the studies were located, Overall, they reported
27 findings indicating better achievement in modified calendar schools, 6 find-
ings favoring traditional calendar schools, and 42 findings revealing no difference.
Zykowski, Mitchell, Hough, and Gavin (1991) presented a “comprehensive review
of research and professional literature™ on modified school calendars (p. 1). They
included narrative descriptions of six studies and a summary of an earlier review that
included nine studies. The authors concluded that the results were “mixed” and “fail
1o show significant differences in smdent achievement between year-round and tra-
ditional programs™ (p. 1), but there did “not appear to be harmful achievement effects
when students attend YRE [year-round schools]” (p. 31).

In 2000, NAYRE published an update of Kneese's review (Kneese, 2000z). In
it, 30 stdies were used to generate 90 comparisons between modified and tradi-
tional calendar schools. No effect sizes were presented, but Kneese did report that,
in a directional vote count, 67.8% of the comparisons showed higher achievement
among modified calendar schools. We could find no similar synthesis of research
offered by opponents of modified school calendars, but opponents do offer several
annotated bibliographies that critique studies showing a positive effect of modified
calendars (SummerMatters!!, 2001).

Our research synthesis improves on past efforts in several ways. First, we
attempted to retrieve the largest possible body of empirical evidence on modified
school calendars, including sources available from both proponents and opponents
of calendar change. Second, we used multiple coders to extract reliable information
from each study. Third, we retrieved effect size estimates from studies whenever
the reported data permitted, and we combined the effect sizes using conservative
assumptions regarding the independence of effect estimates and estimate errors.
Fourth, we used formal statistical procedures 1o test for the influence of moderating
vmablcsmthempactofmd:ﬁedcalcndars Finally, we conducted a statistical syn-
thesis of data relating to the attitudes of students, parents, teachers, administrators,
staff, and the general public who had experienced modified calendars. This analy-
sis examined not only attitude valence but also influences on attitude valence and

strength.
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Methads for Achievement-Related Data Synthesis
Literature Search Procedures

To locate all studies of modified calendars would be virtually impossible no
matter how thorough the search. Therefore, bias against the null hypothesis is a
concern, That is, the possibility exists that studies with statistically significant
resulis aze more easily retrievable than studies with null findings. To mitigate this
possibility, we collected studies from 2 wide variety of sources (including school
districts that chose to revert to the traditional schoo] calendar aftar trying a modi-
fied calendar) and included search strategies meant to uncover both published and
unpublished studies.

First, we searched three electronic databases: ERIC (January 1965 to March
2002}, PsycINFO (January 1967 to March 2002), and Dissertation Abstracts Inter-
national (1861 to March 2002). For each of these databases we searched using the
terms “alternative calendar,” “modified school calendar,” “year-round school,” and
“year-round education.” The search identified approximately 500 potentially rele-
vant studies. All of the abstracts obtained from the electronic databases were exam-
ined, and relevant documents were retrieved,

Next, we used two strategies to ensure that we tapped sources that might have
differentizl access to studies favoring traditional and modified calendars, We con-
tacted the executive directors of NAYRE and Time To Learn and requested that
they send us any studies of modified school calendars that they were aware of,
NAYRE sent us 77 documents from its library. Time To Learn sent us no documents
but did send 2n annotated bibliography, which we checked for documents previ-
ously unknown to us. We also sent 99 jetters requesting studies 1o school districts
where one or more schools were known to have used a modified calendar at one
time but apparently had discontinued the practice. Thirty-five schoels sent us infor-
mation on their programe. Finally, we hand-searched the reference sections of
retrieved documents to identify any additional reports that might address the effects
of uging a modified calendar. These search pracesses led us to review more than 400
complete documents.

Criteria for Including Studies

To be included in our research synthesis, each study had to meet several criteria,
First and most obviously, each study had to include one group of students who had
attended a school in session for approximately 180 days but with multiple vacations
distributed throughout the calendar year, beyond the typical distribution of 1 or
2 weeks in winter, 1 week in spring, and at least 2 months during summer. We
exclided any study that could be considered an evaluation of an extended school cal-
endar, that is, a calendar in which the school year exceeded approximately 180 days
of instruction.

Second, each study had to include some data collection on students. Stodies
were not included if they merely described a modified calendar program, presented
a cost analysis, or detailed a feasibility study,

Third, each study had to assess K-12 students. We excluded studies conducted
solely on preschool children or postsecondary students.

Finally, ezch study had to include some program comparison. Specifically, it had
to compare students attending a modified calendar school with students attending a
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traditional calendar school, We exchuded studies in which smdents® own pre-treatment
scores served as controls for their post-treatment scores.

We identified 66 studies that met the above criteria. Of those, 47 contained enough
information to calculate an effect size. The 47 studies originated from 40 different
schootl districts, Two presented a comparison of achievement under modified and tra-
ditional school calendars in two districts in a manner that did not allow the effect to
be calculated for each district separately. Thus, in our usable data, we had 39 school
districts in our effect size analysis. An additional 19 reports included only enough
information to determine the direction of the findings but not enough fo calculate an
effect size; these studies originated from 19 school districts. Finally, we found an
additional 3 studies that examined data at a statewide level.

Information Retrieved from Studies

Coding Scheme

Our datebase included 50 characteristics for each study, grouped in six broad
categories: (a) demographics of the research report, (b) characteristics of the
research design, (c) characteristics of the school district and modified calendar pro-
gram, (d) characteristics of the sample of students, (¢} indicators of the ocutcomes
of the effectiveness of the different calendars, and () estimates of the effect of cal-
endar variation.

Effect Size Estimation

We used the standardized mean difference to estimate the effect of calendar vari-
ation on measures of student achievement, The d index (Cohen, 1988) is a scale-free
measure of the separation between two group means. Calculating the d index for any
comparison involves dividing the difference between the two grovp means either by
their average standard deviation or by the standard deviation of the control group.
These calculations result in a measure of the difference between the two group means
expressed in terms of either their common standard deviation or the standard devia-
tion of the untreated population. Thus a d index of .23 indicates that one-quarter stan-
dard deviation separates the two means. In the synthesis, we subtracted the traditional
calendar mean from the modified calendar mean and divided the difference by their
average standard deviation. Thus positive scores indicate that the modified calendar
students had better achievement outcomes.

We calculated effect sizes on the basis of the means and standard deviations of
students’ achievement indicators, if available. If means and standard deviations
were not available, we retrieved the information needed from inferential statistics
to calculate 4 indexes (see Rosenthal, 1994). We alsoused codes to indicate whether
the effect sizes that were derived from test statistics came from (a) an unadjusted
comparison of two means (e.g., based on two-group f test, dependent ¢ test, one-way
ANOVA); (b) pre-post change scores {e.g., comparing growth for modified calen-
dar students with growth for traditional calendar students); or {c) an ANCOVA,

Coder Relinbility

Information from complete reports selected for inclusion was extracted indepen-
dently by two of the authors, First, they noted and discussed discrepancies; if they
did not reach agreement, a third author was called upon to decide the issue.
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Most of the information could be gathered with no inferences necessary on the
part of the coders: sample size, grade level of participating stdents, and type of
year-round schedule usually fell into this category. However, in some instances the
coders needed to make inferences ahout a sample or program included in a study,
For example, if a study reported that a school had more than 50% of students on a
free lunch program, the study was coded as “low socideconomic status” (low SES).
In addition, if a stady had been conducted after 1990 and demographic information
(such as the ethnic makeup of the school) could not be obtained from the
itself, we retrieved relevant data from the Quality Education Data (QED, 2000) sur-
vey. QED is an online national education database that includes information on
enrollments, relative wealth, spending levels, and the ethnic makeup of public and
private schools and school districts,

Methods of Data Integration

Before conducting any statistical integration of the effect sizes, we first counted
the number of positive and negative effects. For studies offering effect size infor-
marion, we calculated the median and range of effects. Also, we examined the dis-
tribution of sample sizes and effect sizes to determine if any studies were associated
with statistical outliers. Applying Tukey's (1977) definition, we identified sample
sizes and d indexes that were more than 3 interquartile ranges beyond the 75th per-
centile. These values were set at the value of their next nearest neighbor,

Calculating Average Effect Sizes

We used both weighted and unweighted procedures to calculate average effect
sizes across all comparisons. In the unweighted procedure, we gave each effect size
equal weight in calculating the average o index. In the weighted procedure, we first
multiplied each independent effect size by the inverse of its variance. We then
divided the sum of these products by the sum of the inverses.! We also calculated
95% confidence intervals for the weighted average d indexes. If the confidence
interval did not contain d = 0, then the null hypothesis of no calendar effect could
be rejected.

Identifying Independent Hypothesis Tests

One problem that arises in calculating effect sizes involves deciding what con-
stitutes an independent estimate of effect (Cooper, 1998). We vsed the school dis-
trict &s the unit of analysis. Qur reason for using the school district was to ensure
that each estimate of the modified calendar’s effect was truly independent of other
estimates in the data set. Clearly, multiple estimates of effect within the same school
would not be independent because (a) they could be based on achievement mea-
sures given to the same sample of students, or (b) circumslances surrounding the
innovation (¢.g., rationale, calendar type, implementation) would affect all students
in the school. Estimates based on schools within districts would not be subject to
the former problem but could be subject to the latter. Operationally, using the dis-
trict as the unit of analysis required averaging across multiple modified-calendar
schools in only six districts.

In this procedure, each effect size associated with a comparison is first coded as
if it were an independent estimate of the treatment’s impact. For example, if a single
school district permitted comparisons of first~ and second-grade students’ math and

11



Cooper et al.

reading scores, four separate 4 indexes were calculated. However, for estimating the
overall effect of school calendar, these four d indexes were averaged prior to entry
into the analysis, so that the district contributed only one effect size. To calculate the
overall weighted mean and confidence interval, this one effect size would be weighted
by the inverse of its variance. However, in an analysis that examined the effects of
school calendar on math and reading scores separately, this school district would con-
tribute two effect sizes, one to estimate each cutcome.?

Tests for Moderators of Effects

We tested possible moderators of school calendar effects by using homogeneity
analyses (Cooper & Hedges, 1994; Hedges & Olkin, 1985). Homogeneity analyses
compare the amount of variance in an observed set of effect sizes with the amount
of variance that would be expected from sampling error alone. The analyses can be
carried out to determine whether (a) the variance in a group of individual effect sizes
is greater than that predicted by sampling error, or (b} a group of average effect
varies more than would be predicted by sampling error, In the latter case, the strat-
egy is analogous to testing for group mean differences in an analysis of variance or
testing for linear effects in a multiple regression.

Fixed and Random Error

When an effect size is said to be fixed, it is assumed that sampling error is due
solely to differences among participants in the study. However, it is also possible to
view studies as containing other random influences, such as differences in teachers,
facilities, and community economics. This view assumes that calendar realizations
in districts or schools in our meta-analysis alzo constitute a random sample drawn
from a (vaguely defined) population of calendar conditions. Because we believe that
random variation in interventions is a significant component of error, we adopt a
random-efror mode! that takes into account this study-level variance in effect sizes
(see Hedges & Vevea, 1998, for a discussion of fixed- and random-ermror models),

Rather than use a single model of error, we chose to apply both models to our data.
We conducted all of our analyses twice, once with fixed-error assumptions and once
with random-error assumptions. By vsing this sensitivity analysis (Greenhouse &
Iyengar, 1994), we could examine the effects of differing assumptions on the out-
comes of the synthesis. Differences in results based on which set of assumptions was
used could then be part of our interpretation of results. For example, if an analysis
revealed that a moderator variable was significant under fixed-error assumptions but
not under random-error assumptions, that result suggested a limit on the generaliz-
ability of the moderator variable.

Statistical Adjustment for Methodological Factors

As is true for any data set composed of cases not under the control of the
researcher, we confronted the possibility that significant associations could exist
among some of our moderator variables. For example, studies that used pretest-
posttest change scores might also be more likely ta sample students from smaller
school districts. This confounding of characteristics highlights the fact that plawsi-
ble rival hypotheses will exist whenever a claim is made for & causal link between
the effects of school calendars and achievement, if the calendar choice is associated
with another educationally relevant variable,
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Assertions aboutcansnlitybasedonsymhems—gmmwd evidence should always
be taken as suggestive (see Cooper, 1998, for a discussion of study-generated and
synthesis-generated avidence). However, in cases known to have correlated predic-
tors, we can use statistical techniques to control for some rival hypotheses. We chose
to use this strategy in our analyses. We used multiple regression procedures to adjust
each 4 index to remove variation correlated with various methodological factors.
Then we ran analyses to examine substantive moderators using both the ymadjusted
and adjusted d index as the predicted variable. If a substantive characteristic proved
to be a significant moderator of school calendar effects when we used both effect size
estimates, we could be more confident that the relationship was not the spurious
result of a confound with a methodological variation. As was true of our decision to
examine the data by vsing both fixed-error and random-emor models, the use of two
esﬁmtcsufeffcclpemﬁﬂndusmintu‘pmtomﬁndinlsunda‘bothﬁbemlmﬂm
servative assumptions.

In sum, then, the test of each substantive moderator was conducted four times.
The four analyses represent a full crossing of fixed-error and random-error models
with unadjusted 4 indexes and d indexes adjusted to remove all variance associated
with methodological factors.

Methods for Attitude-Related Data Synthesis
Literature Search Proceditres

The search for surveys of the attinides of students, parents, teachers, staff, and
commiunity members toward modified school calendars was conducted as part of the
search for studies of student achievement. Thus the sources of surveys were identi-
cal to those of achievement studies. However, in only a few instances were studies
and attitude surveys conducted in the same community at the same time. Therefore,
the study and survey data sets were analyzed separately.

Criteria for Including Studies
To be included in the database, a study had to measure either attitndes toward
medified school calendars or constructs related to attitudes (see below). In all cases,
respondents wese part of a school community that participated in a modified calen-
dar program. In several cases, participants were surveyed regarding their attimdes
before and after implementation of the modified catendar,

Information Retrieved From Surveys

In addition to the information retrieved from surveys, we retrieved seversl char-
acteristics of each calendar program and its implementation that might have been
related to attitudes. Specifically, if 2 modified calendar school used multiple tracks,
we recorded whether parents were allowed to choose their children’s vacation track.
We recorded whether there were intersession programs available during the school
year and, if so, the mamber of children attending them, Wenotedwhednr&nsurvey
participants were students, parents, leachers, administrators, community members,
or staff.

First, we determined whether each survey asked respondents to consider their
own beliefs and feelings about modified calendars or the beliefs and feelings held
by the students in the program. Just as participants could vary from one smdy to
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another, questions could address not only respondents’ reactions but also their views
an the reactions of other people.

A variety of attitude-related constructs were used in various studies to assess par-
ticipants” feelings and beliefs about modified calendars. The dependent variables that
we recorded included (a) general satisfaction, (b) perceptions of how well studenis
were achieving, (¢} enthusiasm about the program, (d) attitudes toward logistics
issues, (e) impact on family issues, (f) satisfaction with intersession, and (g) impact
on students other than achievement. We also recorded whether dependent variables
had been measured before or after implementation of the modified calendar.

We recorded whether the wording of a question was favorable, unfavorable, or
neutral toward modified school calendars. Negatively worded questions were then
reverse scored.

Possible responses were presented to participants on a variety of numerical scales.
We found responses to surveys using 3-, 4-, 6-, and 10-point scales, in addition to
a percentage agreement format. To examine influences on attitudes, we needed to
homaogenize the numerical response scales. To accomplish that, we standardized the
scores at the independent sample level, Specifically, we standardized each set of sus-
vey questions that used a particular numerical scale (e.g.. we grouped 3-point scales
separately from 5-point scales) so that (a) the average sample using that scale would
have a mean of zero, and (b) the variance in average sample responses around that
mean would be 1.

Standardization enabled us to use the average survey responses based on differ-
ent raw numerical scales in analyses meant to investigate program and community
characteristics that might influence attitudes toward modified calendars.? The sam-
ple was the unit of analysis. The survey, program, respondent, and measurement
characteristics were the predictor variables.

Results for Achievement Ontcomes
Direction-Only Analyses

Effect sizes for two-group comparison studies could not be derived for 19 school
districts because the reports included insufficient statistical data. Most often, this
was because information on the standard deviation of groups was missing and no
infarmation on the results of a pertinent inference test (i.e., # values or F values} was
provided. Table 1 provides information on these reports, including the overall direc-
tion of effect in each case,

The 19 districts that yielded only information on the direction of comparison
between a modified calendar and a traditional calendar were combined with the
directional information from the 39 districts from which we were able to obtain an
effect size. Thus, for the direction-only analyses, 58 districts contributed results. For
the overall analysis, 36 of the districts produced results that showed positive effects
of a2 modified calendar and 22 revealed negative effects.

Hedges and Olkin (1985) provided a technique by which the underlying magni-
tude of a treatment’s effect can be estimated from the proportions of studies show-
ing positive and negative directional effects. This approach requires that the vote
counter know the direction of each test of the program and the sample size associated
with each condition, treatment, and control. In addition, the procedure is dramatically
simplified if the sample sizes of the treatment and contral conditions are equel within
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studies and also across all tests of the treatment. The vote counter enters these values
in a table, provided by Hedges and Olkin (1985), to find the estimated effect size,
Our directional data meet only the first two requirements. However, 1o give us a
ﬁrstesﬁmamofwhuﬂneﬂectsizeassodated“ithmodiﬁedcakndmmiwbe, we
used the vote-count estimating by using some assumgtions to simulate the
“equal sample sizes” requirement. First, we devised an estimate for the “equal” sam-

ple size, which was 382, or about 191 in each condition. Next, we calenlated the
proportion of the smdiesﬁmtyieldedaposiﬁvceffect(appmximately&%).Thm
weusedmatpmporﬁmandthenwdimmplesizemwﬁmateﬂwovmﬂeffectsizc;
this estimate was d'= .04,

Effect Size Analyses

Overview of Comparisons in the Effect Size Database
The 47 reports from which 4 indexes could be obtained described 39 districts
that compared a modified school calendar with a traditional calendar.* For this

a traditional calendar. The number of independent samples in each district ranged
from 1 to 16. The sample sizes for comparisons ranged from 28 (o 12,025. In all,
about 44,000 students participated,

All of the documents that we used were published or prepared between 1973 and
2000, The median year of document appearance was 1994. Twenty-five of the reports
were dissertations, 8 were journal articles, 9 were school reports, |1 was a study con-
ducted by a private research firm, | Was a paper presentation, and 3 were master’s
theses.

Table 2 contains some critical characteristics of each of the 39 school districts,
including the average effect sizes across all district outeomes.

Measures of Central Tendency and Distribution
To minimize the impact of extreme values on our data analyses, we lested for
the existence of statistical outliers in the distributions of bath effect sizes and sam-
ple sizes. We used Tukey’s (1977) definition of an outlier as any value more than
3 interquartile ranges from the 75th percentile (for high values) or 3 interquartile
ranges less than the 25th percentile (for low values). For effect sizes, any value
greater than 1.46 or less then —1.36 qualified as an outlier. Examining the 644 indi-
vidual effect sizes revealed 10 effect sizes larger then 1.46 and 7 effect sizes
smaller than —1.36. These effect sizes were set to values of 1.46 and -1.36, respec-
tively. With respect to sample size, two districts with sample sizes larger than 3,056
were set to 3,056,
The average unweighted effect size for the 39 district-level comparizons was 2=
{09. When the 39 effect sizes were weighted by the inverse of their variance, the aver-
age d index was d = .06 with a 95% confidence interval of + 02, Table 3 presents a
stem-and-leaf display of the district-level d indexes, The stems Jist the first two dig-
its of each effect size value, and the leaves list the hundredths value for cach effect
size. For example, the +.5 row of Table 3 indicates that there were two d indexes with
values of .53 and .54. Taken as a whole, the table reveals that 23 of the 39 effect sizes
showed modified school calendars to have a positive effect.
(text continues on page 22)
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TABLE 3

Stem and leqf display of unwelghtad achievement effect sizes
Stem Leaf
+.7 8

N\J\M/WMMM/W

+.5 34
+4 3
+3 2448
+.2 22359
+.1 002223
+.0 3479
-0 033556779
-1 00
-2 014
-3 7
-4
-5 &

Nore. Effect sizes (d indexes) are based on each district as an independent sample (n = 39).
The dotted line represents the vale zero; the wavy line indicates a break in the distribution
(there is no +.6 value in the stem column).

Tests for Moderators of Study Outcomes

We collected information on several features of studies, of school districts and
schools, and of modified calendar variations that we could not examine as modera-
tors because either (2) too few reports contained information on them, or (b) there
was net enough variation across the categories of the feature. For example, most
studies that atternpted to equate the two calendar groups used a post hoe statistical
control. No study used only prier matching of students, and just two studies used
both statistical control and matching. Because of the lack of variation, we could not
examine this study feature as a moderator of the calendar effect. Similarly, we hoped
to compare effect sizes from studies that used a cohort design with those that nsed
a static-groups design. However, only three reports used a cohort design_ Similar
limitations were experienced for student achievement level (which was infrequently
reported by school districts), whether or not the study excluded students who fell
below an established attendance level,

Study features. The first set of moderators of the effect of school calendar that we
tested were three features of study design: (a) whether a study was conducted by an
internal or external evaluating agent, (b) whether an attempt was made to equate the
medified and traditional calendar groups by using either matching or statistical con-
trol, and (c) the size of the sample.

Table 4 presents the homogeneity test, average effect sizes, and confidence inter-
vals for each of thess features of studies. In using the table, the reader should note
that, for example, if an average d index equals .20 and its associated confidence
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TABLE 4
Average achievement effect sizes and homogeneity testy for evaluation feanures
Fixed error Random error
Variable Level k d ok d Qb
Evaluation agent 6.11* 30
External 23 .10+ .03 OB+ 09
Intemal 21 05+ .03 J2+.10
Matching or 11.95%w+ 40
statistical control
No 24  09%.03 07+ .09
Yes 17 .01+.04 d1+.11
Sample size 8.704** 2.05
>§84 0 A6 1,03 O6+.14
160884 20 07+.04 A1+ .09
<160 0 12%.12 BUE N
Note. Sampie size was tested continnously, k = number of independent samples, d=d index,
Ok = degree of between-groups homogeneity.

0 < 05. **4p < 001,

interval equals .05, then the 95% confidence interval for the average value is .15 to
-25. If the confidence interval does not contain the valne {00, then the effect size j3
statistically different from zero atp < .05,

The source of an evaluating agent (internal or external to the school district) was
a significant moderator of effect sizes in the fixed-esror model, Specifically, studies
conducted by external evaluators were associnted with larger effect sizes {d=.10)
than were studies conducted by internal evaluators (d=.05), O(1, k=44)=6.1] .
P < .05. For the random-error model, there was no effect size difference between
internal and external evaluators,

Using a fixed-error model, studies using matching or statistical controls in ag
attempt to equate studemshadmnalle;eﬁectsizes.d=.01,thandidmdies that made
1o attempt to equate students, o = .09, Q1 k=41)=11.95, p < 00]. However, the
differemewasnotsigniﬁeantwhenweusedarandommmodd.

random-error analysis,

To create effect size estimates that were uncotrelated with methodological varia-
tions in studies, we decided to control for the three features of studies related to
designmdanﬂysis.Mis,theewluaﬁngﬂMstaﬁSﬁGdeMMdsmphsize.
The unit of analysis used for purposes of adjusting effect sizeg for the three method-
ological characteristics was the individual comparison or effect size (n = 644). The
ﬂn'eevmiablesweteenlﬂ'edintoamgmssim equation simultaneously, The residu-
alsﬁmnthcmgressionwueﬂimmedinthemodﬂ-atoranalysesdesmibedbdow;
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however, because the residuals had an average value of zero, we first added .06, the
average of the weighted effect sizes based on the 644 comparisoms, to each residual.
This procedure is called “fitting an average value to the regression.”

Publication characteristics. Table 5 presents information about analyses exarmin-
ing effect sizes for moderators related to publication characteristics. It includes
results from the fixed- and random-ermor () statistics, the mean effect sizes, and the
95% confidence interval around the mean.

The relationship between the type of study report and the reported effect of
modified calendars was tested in two ways. Pirst, we compared master’s theses and
dissertations to all other documents. In the fixed-error analyses, theses and disser-
tations were associated with larger effect sizes than were other types of documents,
(1, k=42)=10.47, p < 001, for the unadjusted analysis and Q(1, k= 42)=9.52,
p < 001, for the adjusted analysis. For theses and dissertations, effect sizes were
d = .11 and & = .09 for the nnadjusted and adjusted analyses, respectively; effect
sizes for other documents were d = .05 and d = .03, Under random-error assump-
tions, there were no differences in effect sizes for theses and dissertations in com-
parison with other publications.

Next, we compared the effect sizes from studies publighed in journals with those
from all other types of publications. There were no significant differences in any of
the four analyses that we conducted.

Because we received some of our reports from an advocacy organization
(NAYRE), we tested whether those reports differed systematically from the other
reports in our database. Systematically larger effect sizes from reports obtained from
NAYRE might be evidence of a bias resulting from the process that the organization
used o obtain or disseminate the research reports. Under fixed-error assumptions,
unadjusted effect sizes from reports obtained through NAYRE were not significantly
different from reports that came from other sources. However, using adjusted effect
sizes, reports obtained from NAYRE revealed on average lower effect sizes (d=.02)
than did reports from other sources (d = .07), (1, k=48) =3.99, p < .05. Under
random-error assurmptions, effect sizes from reports obstained through NAYRE did
not differ from those obtained through other searches using either unadjosted or
adjusted effect sizes.

Community and student differences. Table 6 presents information about analyses
examining effect sizes for moderators related to community and student character-
istics. Studies were compared depending on whether they were conducted in large
urban, small urban, suburban, or rural communities. First, we performed the analy-
sis using the size of the community as a continuous variable. In both the unadjosted
and adjusted analyses, a fixed-error model revealed that studies carried out in larger
communities resulted in smaller effect sizes than studies carried out in smaller com-
munities, O(3, k = 29) = 23.57, p < .001, for the imadjusted analysis and (X3, k=
29) = 23.96, p < .001, for the adjusted analysis. Average effect sizes ranged from
.02 1o .06 for large and small urban schoolg and from .14 to .21 for suburban and
rural schools. However, using random-emror assumptions, the size of the commu-
nity moderator did not produce a significant result based on either unadjusted or
adjusted effect sizes. Average effect size estimates ranged from —.03 to .07 for large
and small urban schools and from .04 to .15 for suburban and rural schools. Next,
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we compared urban school districts (large and small) with suburban and rural dis-
tricts. We obtained similar results related to community size for the unadjusted
cffect sizes, fixed-error analysis, (1, £=29) = 21.06, p < .001, and for the adjusted
effect sizes, fixed-error analysis, (1, &£ = 29) = 15.92, p < 001, Again, no differ-
ences emerged when we ased random-error assumptions.

We examined SES by comparing school districts serving poorer communities
with those serving lower-middle- and middle-income communities. We found a sig-
nificant difference for both adjusted and unadjusted effect sizes when using the
fixed-error model, (1, k=43)=83.15, <001, and Q(1, k= 43) =79.05, p < 001,
respectively. In addition, we found a significant relationship between contmunity
SES and unadijusted effect sizes in the random-error analysis, (1, k = 43) = 6.00,
p<.05, and a significant relationship in the adjusted effect sizes in the random-error
analysis, (1, k=43)=4.28, p < .05. In all cases, the effects of the modified school
calendar were greater in districts classified as low SES (average effect sizes ranged
from .19 to .24) than in districts classified as mixed, moderate, or middle SES (aver-
age effect sizes mnged from .00 to .05).

Samples of students drawn from elementary schools were compared with sam-
ples drawn from secondary schools. In the unadjusted effect size, fixed-error analy-
8is, the grade level of the sample was significandy related to effect size, (1, k=32)
=14.22, p < .001. The grade level of the sample was also significant in the adjusted
effect size, fixed-ecror analysis, g(1, k = 32) =9.32, p < .01. In the random-error
analyses, the grade level of the sample was not related to effect size, whether unad-
justed or adjusted effect sizes were used. Average effect sizes ranged from .04 1o
.11 for samples based on elementary school students and from —.02 to .02 for sam-
ples based on secondary students.

Of the 39 school district reports, 30 provided information regarding the ethnic dis-
tribution of the students in the sample. Unfortunately, there were not enough indi-
vidual cases in the African American, Hispanic, or Asian American categories to
permit independent testing to determine whether these minority groups might have
responded differently to modified calendars. [nstead, we categorized each district by
the average percentage of White students served and examined the impact of the vari-
ation on effect size. For the fixed-error analysis, the percentage of White students in
the sample was related to both unadjusted effect sizes, Q(1, & = 30) = 4.64, p < .05,
and adjusted effect sizes, O(1, k= 30) = 11.27, p < .001. In both cases, the samples
with more minority students had higher effect sizes, For itlustrative purposes, we split
the percentage of White students into two groups, Districts where more than two-
thirds of students were White revealed average effect sizes ranging from .04 to .02;
districts where less than two-thirds of students were White revealed average effect
sizes of .09 to .12. For the random-error model, the percentage of White students in
the sample was not related to effect size, whether unadjusted or adjusted effect sizes
were analyzed.

Only seven reports gave information concerning the gender distribution of their
samples. Of these, three provided separate effect size estimates for male and female
participants. The fact that these three studies were matched on all other characteris-
tics (e.g., male and female students attended the same schools and took the same
m)ﬂlmdusmmmpmﬂmmlaﬁmshipbetweengcndermdeﬁ’eﬂ&imbyusing
these three districts only. To conduct the analysis, we first created a difference score
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for each of the three districts by subtracting the effect size for female participants
from that for male participants. This effect size difference was an effect size in its
own right, Then we calculated the weighted average of the differences in effect size
and their confidence intervals using both fixed- and random-error assumptions. For
the fixed-error model, the average difference between male and female effects was
.22, with larger effects appearing for male participants; the 95% confidence interval
for the effect size ranged from —.03 to +.47. For the random-error model, the aver-
age effect was also .22, and the 95% confidence interval ranged from —. 11 to +.55.
Because the confidence interval contains .00, the null hypothesis that the difference
between the male and female effect sizes is zero cannot be rejected.

Program characteristics. Table 7 contains the results of analyses examining the
influence of characteristics of the modified calendar program on outcome mea-
sures. We used the year in which a stody was published or appeared as a proxy
for how recently a program had been instituted (which was rarely stated explic-
itly in reports). The year of a study was not a significant moderator of effect size
in the fixed-error models for either the unadjusted or the adjusted effect sizes. The
random-error analyses also revealed no statistically significant difference related
to the year of a study. Average effect size estimates ranged from .05 to .09 for
studies appearing before [990 and from .04 to .12 for studies appearing in 1990
or later.

Relatively few reports (25 of 39) mentioned the nurmber of years that schools had
operated on the modified calendar, Therefore, we were able to examine only stud-
ies of schools in their 1st year of operation, as compared with schools with more
than | year of operation, The number of years that a school had been using the mod-
ified calendar was not significantly related to effect size in the fixed-error analysis,
Q(1, k=125)=1.93, ns, for the unadjusted effect sizes. For the adjusted effect sizes,
number of years of program operation revealed a nonsignificant trend related to
effect size, (1, k= 25) = 2.84, p < .10, with programs in operation for more than |
year revealing larger effect sizes (d = .03) than programs in their st year of opera-
tion (¢ =—.02). In the random-error analysis, there was no relationship between
number of years of program operation and effect size in either the unadjusted effect
sizes, Q(1, k= 25) = .21, ns, or the adjusted effect sizes, (1, k=25)= 53,ns

We compared effect sizes from districts using two different types of modified cal-
endars, which we roughly categorized as “shorter breaks” and “longer breaks”: Chil-
dren might go to school for 9 weeks and then have 3 weeks off (called a 45/15
calendar) or go for 12 weeks and have 4 weeks off (called a 60v20 calendar). The
length of the vacation break was not related to effect size in the unadjusted effect size,
fixed-error analysis but was statistically significant in the adjusted effect size, fixed-
error analysis, O(1, k=28)=5.53, p < .05. In the random-error analyscs, the length
of the break was not related to either the unadjusted effect sizes or the adjusted effect
sizes. Average effect sizes from 45/15, 30710, and 60¢15 calendars ranged from .08
to .15; average effect sizes from 60/20 calendars ranged from .02 10,06,

Districts that used a single-track modified calendar were compared with those that
used a multi-track arrangement. In the fixed-error analyses, schools on single-track
modified calendars yielded larger effect sizes than schools using multi-track calen-
dars. The fixed-error homogencity tests were ((1, £ =23) =31.76, p < .001, for the

28

SEe mmm e bei e Mk e eimas oy i o it s 1 1t mme



100> dexs ‘50" > dy U > A}
“Aapamadomoy sdnoad-usomiaq Jo 330T5p = 75 “XapUT p = p “sajdiures wepusdapus Jo JOQUIN = ¥ “FIOAF

60° ¥ 80°

0 F S0 60" F 50

0TI

L {4

PRUONTR JON

T ¥01 W oy For YWIFH ST pauonuay
T 14 €EeT e o 1 UOISEIRINU]
o Fhy SO Fo0- oI ¥ SOFIO- 8 FORX-RINN
I F6I° Y FI FARES A 0 ] G Joux)-213uis
0Te *+390°0C 9T sxaOL'TE Sunper],
SU'FSo YOF U ST F o0 WSO 8 07/09
or Fs1° £0°' F 80° o FSI ECFR0 0T STA9OT/0E ST/
T | +£5°S £6 AN | IRpueTe)
or For £0° T €0 or ¥zl Y ) 1<
91' F£0° SO FI0- 91" F L SOFIT 8 1
nonerde jo
£ e 14 €61 a1waf Jo Rquny
80 FIT £0°F 0 W Fr EF Of 06612
gl F L0 £0 T80 EVFo0 0 F60° 20 0661>
99 €T £ e uenednqnd jo seax
0 P 90 ? q0 r 90 p ¥ TeAv] AELBA
I0IE WHOPTEYg JOIP PIXIY JGIT) TROPIEY JOD PIXL]
7218 109J39 paasnipy 3218 193139 paisnipenn)

widoud Jopuatos pafipout fo sRSLNILD i0f 5157 KiFuaSowoy pup S8 193007 AIAIRD afnuzy

LHII¥L

29




Couoper et al.

unadjusted effect sizes and Q(1, £=23)=30.66, p < .001, for the adjusted effect sizes,
Under random-error assumptions, there was no difference between the types of track-
ing. The average effect sizes ranged from .11 to .22 for single-track calendar schools
and from —,06 to .06 for multi-track calendar schools.

Reports from 15 of 39 school districts clearly mentioned that intersession acliv-
ities were made available to students on the modified calendar, In the unadjustad
effect size, fixed-emor analysis, districts in which intersessions were avajlable
revealed effect sizes that were higher than for districts whose reports made no
explicit mention of intersessions, O(1, k=39) = 36,34, p <.001. However, this effect
did not hold in the adjusted effect size, fixed-error analysis or in either of the random-
error analyses. Average effect sizes ranged from .06 to . 16 for districts mentioning
that intersessions were available and from .01 to .08 for districts stating that no inter-
sessions were available,

Outcome characteristics. We examined the relationship between a smdy’s effect
size and two characteristics of how outcomes were measured: (a) the subject matter
of the test, and (b) whether the measure was a standardized testing instrument,
Table 8 presents information on the results of these analyses.

Subject matter measures were divided into three categories: mathematics (e.g.,
scores on standardized math tests, math grades), reading {e.., scores on standard-
ized reading and language tests, vocabulary), and other (e.g., social science grades).
First, an omnibus test of subject matter differences revealed nearly significant dif-
ferences for the unadjusted effect size, fixed-error analysis, (2, k=78) = 5.80, <
.06, but not for the adjusted effect size, fixed-error analysis, or either of the two
random-error analyses. Next, we compared modified calendar effects on math with
effects on reading. No significant differences were found for any of the four analy-
ses. Average effect sizes associated with math ranged from .04 to .05; average effect
sizes associated with reading ranged from .06 t0 .12

Next, we compared the influence of modified calendars on math and reading test
scores as compared with all other subjects. Effect sizes were marginally related to the
outcome measure in unadjusted effect size, fixed-emmor analysis, (1, k= 48) = 3.36,
P < .07, and for the adjusted effect size, fixed-egror analysis, (1, £=48)=2.99, p <
-09. However, for the random-error analyses, there was no difference in either the
unadjusted effect size analysis or the adjusted effect size analysis. For reading and
raath scores, effect sizes ranged from & = .03 to d = .15 effect sizes based on other
content areas ranged from .07 to .13,

Finally, we compared effect sizes that were based on standardized achievement
measures with those based on all other achievement measures {e.g., grades). In the
fixed-error analysis, the type of measure was related to effect size in both the un-
adjusted analyses, O(1, £=42) = 10.61, p < .001, and the adjusted analyses, (1,
k=42)=12.65, p < .001, However, the random-error analyses revealed no signif-
tcant relation whether unadjusted or adjusted effect sizes were used. The average
effect sizes ranged from .07 to .08 for standardized tests and from .09 to .16 for
other measures.

Statewide Assessments

We found three stdies of the impact of madified school calendars on academic
achievement that used state-level archival records as data and schools (rather than
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students) as the units of analysis, The first study (Quinian, George, & Emmett, 1987)
used California Assessment Program (CAP) results for the years 1982-1983 and
1984-1985. Data were obtained from 387 modified calendar schools and 7,806 tra-
ditional calendar schools for Grades 3 and 6 in reading and mathematics. Results sug-
gested that modified calendar schools served lower-SES communities (as measured
by occupation of parents and proportion of families receiving economic assistance
from the federal government) and about twice as many limited- and non-English-
speaking students. Although ihe: duix were not presenied in a fashion that aliowed us
to estimate the size of the effect, an unadjusted examination of achievement test
scores indicated that students in year-round schools consistently performed below
their traditional calendar counterparts, However, a multiple regression analysis
adjusting for SES and native language differences indicated that ““year-round schools
are narrowing the gap between year-round and traditional calendar schools” (p. 33).
Although year-round schools were improving, they still performed “below the level
predicied on the basis of their background characteristics” (p. 33). A comparison of
the adjusted achievement scores of single-track as compared with multi-track mod-
ified calendar schools revealed that single-track schools were petforming at a level
similar to that of traditional calendar schools but that multi-track schools were per-
forming below predicted levels,

A second statewide study was conducted using end-of-grade assessments in
reading and math for students attending Grades 3-8 in North Carolina (McMillen,
2G01). About 350,000 students attending 1,364 schools on a traditional calendar and
about 17,000 students attending 106 schools on a modified calendar provided test
scores. McMillen used these data in a hierarchical linear model analysis. The stu-
dents’ previous end-of-grade scores, sex, ethnicity, and parents’ education levels
served as control variables. Four separale analyses were run digtinguishing (a) read-
ing and math crossed with (b} schoolwide programs and programs in which some
students in a school were on modified calendars while others were on traditional cal-
endars, called “school-within-a-school” programs.

The effect of school calendars was tested as a between-schools factor after con-
trolling for the student characteristics as within-school factors. In the schoolwide
analyses, the beta weight associated with the calendar variation was . 10 for reading
and .23 for math, both favoring modified calendars. However, the calendar differ-
ence was not statistically significant. For the school-within-a-scheol analyses, the
effect of the calendar was the opposite, favoring traditional calendars; for reading,
the beta was equal to —.11, and for math the beta was equal to —.22. Again, the dif-
ferences were not significant.

Beta weights are measures of effact, but they are not combinable or directly com-
parable with 4 indexes. However, McMillen (personal communication, November
21, 2001) did share with us the information needed to derive student-level d indexes,
controlling for the student-level covariates. For schoalwide programs, students
attending modified calendar schools scored higher in both reading, approximate 4=
.024, and math, approximate 4 =03, For school-within-a-school programs, students
attending traditional calendar schools scored higher in both reading, approximate
d =—.01, and math, approximate d = —-.03.

McMillen also conducted analyses testing for interacting effects of the calendar
program and student characteristics. For these, he did report several associated
d indexes. In the schoolwide analyses, he found that lower-achieving students in
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maodified calendar schools had significantly higher achievement scores than lower-
echieving students in traditional calendar schools, For both reading and math, the
d index was approximately .0S. Also, McMillen found that White students scored
about .04 standard deviation higher on math tests in modified calendar schools than
in traditional calendar schools, but he found no difference among White students in
reading or among non-White students in either reading or math. No interaction was
found involving parent education level,

For school-within-a-school data, there were no statistically significant inter-
actions involving prior achievement or ethnicity. Students whose parents had some
postsecondary education demoastrated higher reading scores in traditional calendar
programs, with the 4 index equal to approximately .03; but no difference appeared
in math.

None of the analysss for math or reading within either program type revealed
significant interactions involving the sex of the smdent. Scores were i
within grade levels, which therefore could not be examined for interacting ¢ffects
with the type of calendar.

Stenvall and Stenvall (2001), the latter being the executive director of NAYRE,
conducted an analysis of California statewide achievement data for the years 1999
and 2000. About 4.1 million students attending approximately 5,300 traditional
calendar schools and 1,300 modified calendar schools provided data. It appears that
the school was the unit of analysis, although that decision is not stated explicitly.

The report also is unclear regarding exactly what served as the measure of
achievement, Initially, the measure is referred to as the “Advanced Placement Index™
(APT); later it is called the “Academic Performance Index” (p. 2). That index first is
cited as based on a statewide administration of the Stanford 9 standardized test of
basic skills (preface) and later as based on the API 9 test (p. 2). In either case, it
appears that a statewide assessment of achievement served as the outcome variable.

Initial multiple regression analyses were conducted separately on elementary,
middle, and high school achievement scores. For example, for elementary school stu-
dents, 10 variables were used to predict achievement. Five of these were discarded
for being “not significant in formulating an acceptable regression equation” (p. 3).
The students’ ethnicity was discarded because it “proved highly biased” (p. 3), and
student mobility, parent education, and teachers’ credentialing were removed because
they “distorted the rnltiple regression models” (p. 3). Operational definitions for the
exclusion criteria were not provided in the report.

Regrettably, the authors did not report having inchxded the type of school calen-
dar in the regression equation. They did present some information relevant to the
impact of the school calendar, although formal statistical tests were not conducted
on those data and effect sizes cannot be derived from them. First, the authors foumd
that elementary school students who attended modified calendar schools in 1999 had
lower achievement test scores than students who attended regular traditional calen-
dar schools but higher scores than students in the single-track California traditional
calendar schools that used double sessions (as & means to reduce overcrowding). In
1999, middle and high school students on traditionat calendars outperformed stu-
dents on modified calendars. The authors suggest that these differences were due to
higher percentages of limited-English-proficient or economically poor students in
modified calendar schools. However, the analysis included no controls for any com-
munity, school, or student factors that might be confounded with the calendar
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program; and, as noted above, the authors did not pursue that possibility in their
regression anzlysis,

Second, the authors calculated the percentage change in achievement scores by
dividing scores obtained in 2000 by those obtained in 1999. They found that elemen-
tary school students on single-track, three-track, and five-track modified calendars
experienced larger percentage gains than did students in traditional calendar schools;
but students in four-track calendars did not. Middle schools with traditional calendars
experienced smaller average percentage gains than did modified calendar schools with
single tracks or three tracks but equal gains in comparison with four-track schools and
greater pains than five-track schools. Again, the authors invoke other school char-
acteristics, such as overcrowding and concentration of disadvantaged students,
to explain the fack of evidence favoring modified calendar schools; but o statistical
test of these hypotheses is offered. High schools on traditional calendars experienced
lower percentage gains in achievement than did those on modified calendars.

Results for Attitede Surveys
Descriptive Statistics

Qur literature search uncovered 63 reports containing attitude surveys.® The
reports originated in 55 school districts located in 20 U.S, states and in Canada,
Statistics were reported for a total of 180 independent samples of respondents. The
number of questions asked of each respondent ranged from 1 to 33. Surveys were
taken between the years 1972 and 1998.

The unstandardized means for the response scales indicate that, in general, sur-
vey respondents felt more positive than negative about modified school calendars.
For districts that asked questions with a 3-point response scale (having a midpoint of
2), the mean response was 2.42 (SD = .35); for those with a 4-point scale (having a
midpoint of 2.5), the mean response was 2.85 (SD = .22); for those with a S-point
scale (having 2 midpoint of 3), the mean was 3.59 (D = .62); and the one district
with a 10-point scale (baving a midpoint of 5.5) had a mean response of 9,51, Thas
it appears that regardless of the scale used, the average value of responzes was
approximately one standard deviation above the scale midpoint. This suggests that
more than 80% of responses were positive toward the modified calendar, For ques-
tions worded as “agree/disagree,” the mean percentage of agreement with a state-
ment that was positive toward modified calendars (or disagreement with a staterment
negative toward modified calendars) was 67.74% (SD = 17.57).

Moderator Analyses

As previously described, we standardized the various response scales and
included them together in analyses to provide an indication of factors that influ-
enced participants’ attitudes toward modified school calendars. However, hecanse
of missing data, only a handful of moderator variables had more than a dozen dats
points, We confined our analyses to these variables.

Response Rate

'Iheﬁrstmodmtorthatweexaminedwasmcresponseratemﬂlesurvey.lnma
21 independent samples for which response rates were reported, we found no rela-
tionship between how positive the average attitude was and the percentage of con-
tacted people who responded, r(19) = .07, ns.
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Evaluating Agent

A trend was found between how positive respondents were toward modified cal-
endars and whether the evaluating agent was intemal or external to the school district
conducting the survey. More positive attitudes toward modified calendars tended to
beexpressedwhe.nﬂ1eevaluatonvm:kedforﬂ1esc1moldiatﬁct.r(56)=.26.p<.06.

Response Dimension

We examined whether the type of response dimension being assessed had an
impact on participants’ expressed feelings or beliefs about modified school calen-
dars. We included in this analysis pre-implementation attitudes, typically measured
by using a general assessment of (a) a favorable or opposing view of modified cal-
endars, or (b} a positive or negative impression of modified calendars. As with the
achievement meta-analysis, each independent samplc could provide ong date point
to each dimension. If a sample had more than one question that tapped the same
dimension, we averaged the answers before conducting the analysis. Thus the 180
independent samples resulted in 277 data points.

We found a significant difference between the eight response dimensions being
assessed, F(7, 269)=12.79, p < 05. Post hoc LSD (Jeast significant difference) r tests
suggested that pre-implementation attitudes (M = —41, SD'=.82) were significantly
more negative than post-implementation assessments of satisfaction (M = .40,
8D =.79), achievement-related attitudes (M =.22, SD=84), enthusiasm (M=.17,
3D =1.08), family concerns (M= .11, $D = .68), and views on intersession issues
(M = .12, SD = .90). Pre-implementation attitudes were more negative but not Big-
nificantly more negative than those on logistical concerns (M = 004, SD = STy and
student issnes (M = —.15, SD = .82). Among the post-implementation Tesponses,
those regarding satisfaction were significantly more positive than those regarding
logistical concerns and student issues. Because the pre-implementation attitudes
wcmﬂmeﬁmﬂydisﬁnﬂﬁmndmo&acategoﬁcsofmponses(becausetheparﬁc—
ipants had not yet experienced the modified calendar), those attitudes were removed
from the remaining analyses.

FParticipant and Question Referent

We cxamined whether (a) the participant filling out the survey, and (b} the person
the survey question referred to influenced attitudes toward modified calendars.
Neither the participant, F(6, 109) = 1.15, ns, nor the question referent, F5, 147 =
.88, ns, was significantly related to attitudes,

Program Size

We examined the relationship between attitndes toward modified calendars and
three indexes of the size of the calendar program. Correlations indicated that modi-
fied calendar programs that were implemented with more students, 7(35)=-36,p<
03, and more schools, 7(37) =—37, p < 03, were associated with Jess positive atti-
tudes toward the calendar. A negative but nonsignificant relationship was also found
between attitudes and the number of schools involved in the program, r(45) =—.26,
p<.08

Community Size
There was no relationship between the size of a commumity offering the modified
school calendar and respondents® attitudes toward the program, 7(44) = =01, s
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Program History

‘We found no relationship between the number of years that a modified calendar
had been in operation and respondent attitudes, #(37) = .11, rs. However, respon-
dents expressed more positive attitudes toward programs that had more recently
begun operating, r(38) =.32, p < 05.

Program Characteristics

Although more positive attitudes were expressed by respondents from districts
using single-track, as opposed to multi-track, modified calendars, the difference
proved nonsignificant, r(40) = —.20, ns. Likewise, more positive attitudes were
expressed by respondents in multi-tracked districts where parents were able to
choose which track their child would attend than in districts not providing that
option, but the relationship was not significant, r(12) = .30, #s. The type of calen-
dar schedule, or mumber of vacations, was uarelated to attitudes, #(40) = .02, ns.

Respondents in districts that had intersession activities available for students
expressed more positive attitudes toward modified calendars than respondents in
districts where no intersessions were available, but the difference was not signifi-
cant, r(56) = .09, ns.

It has been argued that a salient parental concern about modified calendars is
availability of intersession activities for students. To test this notion, we divided
samples so that we could test whether pre- and post-implementation attitudes were
influenced differenty by the availability of intersession activities. We conducted a
multiple regression analysis that included both main effects and their interaction., As
noted above, we found a significant main effect indicating that post-implementation
attitudes toward modified calendars were more positive than pre-implementation ati-
tudes, and we found a nonsignificant main effect for the availability of intersessions,
A significant interaction effect also emerged, /{1, 71)=4.73, p < .04. The underly-
ing means suggested that the pre-implementation attitudes expressed by respondents
in districts that had no intersession programs (M = —68, 7 = 13) were considerably
less positive than the pre-implementation attitudes of respondents in districts that had
intersession programs (M = .18, n = 6) and that the latter differed Little from post-
implementation attitudes, whether from districts without (M = .19, n = 28) or with
{M = .26, n = 28} intersession programs,

Student Characteristics

We assessed whether the grade level of students made a difference in respondents’
attitudes. We separated samples that referred to Grade § or lower from samples that
referred to Grade 6 or higher. The analysis revealed that participants’ attitudes for
the lower-grade samples were significantly more positive (M = .30, SD = .58) than
those for the higher-grade samples (M = -.74, SD = .69), 1(45) = 4.02, p < .001.

Finally, school districts that had a higher percentage of White students
expressed more positive attitudes toward modified calendar schools than districts
with higher percentages of minority students, r(17)=.52, p < .04.

Discussion
The Methodological Quality of School Calendar Studies

Before we summarize and discuss our findings, it is important & point out thet the
quality of evidence available on modified school calendars leaves much to be desired.
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Most notably, it is virtually impossible to conduct an experimental stody of calendar
variations. To do so would require that students be randomly assigned to schools
operating on modified and traditional calendars. Only a single circumstance would
lend itself to the ethical use of random assignment: If a school district found jtself
with many more families wishing to enroll their children in schools on a modified
caiendar than could be accommodated, then a random lottery could be used to select
students for enrollment in those schools. Students who wished (o attend but were not
chownmuﬁmeasthecmﬂolm.mstypeofnahmlexpeﬁmnhasnem
occurred in modified calendar research.

Of the studies that we reviewed, 59% made no attempt to improve the similar-
ity of students who attended modified calendar schools and their traditional calen-
dar counterparts, beyond choosing a similar school in the same school district. In
these studies there is no way to determine whether achievement differences were
due to the calendar variation, to differences among students that existed before the
calendar jintervention, to school characteristics unrelated to the calendar, or to inter-
actions among these variables.

In a minority of the studies, matching or statistical techniques were used to help
improve the similarity of modified and traditional calendar students. Among the
studies that vsed a control to improve the equivalence of students, 14 of 17 controlled
for more than one variable. Although patterns of control variabies varied widely from
sdy to study, student SES and ethnicity were the variables most commonly con-
trolled, followed by student IQ and pricr achievement,

Matching and statistical control can never completely eliminate concems about
differential selection into treatment groups. The most obvious concern is that groups
may be undermatched. I important differences between groups are omitted from
the maiching characteristics, rival hypotheses remain plausible to explain effects
otherwise attributable to calendar differences. Most important is the concern that
undermatching can cause an intervention to appear more efficacious than it actually
is. However, it is also possibie that matching students by choosing them from Broups
that are initially very different can lead to underestimation of intervention effects,
For example, let us assume that a school with generally low-achieving studengs is
placedunamodiﬁedcalmdarandtlwnmattemptismadetoﬁndmamhesamong
traditional calendar students from a high-achieving school. If students are matched
on, say, prior achievement and SES, it is likely that students chosen from the low-
achicving school will be drawn from the very top of that school’s achievement dis-
tribution. Students from the high-achieving school will be drawn from the bottom
of that school’s distribution. Because the controlled variables are measnred with
emor and not perfectly correlated with the outcome, statistical regression can occur
that might make the modified calendar intervention lock detrimental to student
achievement (see Shadish, Cook, & Campbell, 2002).

Because of the weak research designs, it is simply not possible 1o make strong
inferences about the effects of modified calendars. The question may arjse, then,
whether it makes sense to assay the research evidence at all. Qur rationale for doing
80 is twofold, First, although the synthesis of results across studies will not cancel
out consistent and pervasive design flaws, nevertheless, clear pattems that emerge
across flawed bodies ofevidencecanbeinfmmaﬁvetotheextentthaﬂhesuengths
of some studies compensate for the weaknesses of others. Second, we believe that
poor data, if properly placed in context and carefully qualified, can be better than
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no data at all. Every day, policymakers decide whether to institute modified calen-
dars. The lack of evidence, tentative or otherwise, will not delay their need to make
choices.

The Impact of School Calendar Variations on Achievement

Even within this weak inferential framewaork, the evidence from the meta-analysis
revesled ambiguous results. We examined the dats on modified calendars in three
different ways. First, we did a vote count of 58 disiricts from which we were able to
discern the direction of findings. Speaking generally, 62% of the districts reported
that students in modified calendar programs outperformed students in traditionat cal-
endar programs. The estimated effect size from the vote count was d = .04.

Second, we calculated average effect sizes for 39 school districts that provided
enough information to permit this analysis. The average unweighted effect size for
the district-level comparisons was d = .09. The average d index was d = .06 when
the effect sizes were weighted by the inverse of their variance.

Third, we found 17 school districts that attempted some statistical or matching
control of pre-existing student differences and then compared student achievement
in modified and traditional calendar schools. The average weighted effect size was
very close to zero, d = .01, when a fixed-etror model was used; it was somewhat
higher, d= .11, when a random-eror model was used. The higher estimate was sig-
nificantly different from zero.

These most general results of our analyses are consistent with the findings of
McMillen (2001), who examined statewide data collected on North Carolina stu-
dents. If his results are weighted by sample size and averaged scross program types
and subject matters, his values also suggest effect sizes favoring modified calendars
that are slightly lower than 4 = .05.

Comparing our results to Stenvall and Stenvall’s (2001) analysis of California
data is more problematic. These authots drew contradictory conclugions about their
own data (in the preface and on p. 2). Furthermore, although they suggested that the
poorer achievement of students in modified calendar schools in 1999 and 2000 might
be due to confounded school characteristics, such as overcrowding and higher con-
centrations of poverty, the authors did not test those hypotheses. Again, although the
percentage gain in achievement scores from 1999 to 2000 was higher for modified
calendar schools than for traditional calendar schools, we assume that, in most
instances, this was not the 15t year of operation for the modified calendar programs.
Without more complete data, then, it is impossibie to discem why the achievement
differences persisted. They could have been the result of (a) initially larger but dimin-
ishing differences hetween schools on the different calendars, or (b) anomalous data
on, or overestimation of, differences in achievement gains from 1999 to 2000.

What, then, might we infer from research on the effects of modified school cal-
endars on achievement? First, school districts have slightly better than a 50% chance
of finding that students in modified calendar schools outperform their counterparts
in other schools. Second, the improvement in achievement scores is unlikely to be
greater than .10 standard deviation, relative to the scores that would be expected had
the students attended traditional calendar schools. Point estimates of this relative
improvement, measured in muliiple ways, tend to center arourxd 4= .05, or one twen-
ticth of & standard deviation, However, the possibility that the improvement may be
nonexistent cannot be ruled out.
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Beymdthestaﬁsﬁcalvaguiesofes@aﬁmbothpmponemandoppmemof
mdiﬁedschuolcahndarsmnpoh]tmmmesubstanﬁvefacmthusugmﬂmﬂw
smdiesmaymisesﬁmmﬂ:ehnpaaofﬂiisinmvaﬁom&remmple,mmd
modified calendars might suggest that studies underestimate the innovation’s effects
on achievement because students on modified calendars often have fewer days in
school prior to testing. Because there are more vacation days for modified calendar
schools during fall, winter, and spring, an achievement test given to all stadents on
the same day in May or June will mean that modified calendar students have received
]mhm:ﬁmduﬂngthatacademicyw.Thismnwnﬁonhassomehgiﬁmacybul
only in cases wheze all students begin the school year on the same day in the fall. For
example, Stripling (1994) reported that students on the modified celendsr in the
Waco (Texas) Independent School District had 14 fewer days of instruction at the
time of testing than the comparison group of students attending traditional calendar
schools. In some school districts, by contrast, the modified calendar schools begin
meywbcfmeuadiﬁondschoolsdo;ﬂﬁschcummemaymeiﬂwrmequal—
ize the instructional time of the two groups of students or to lend an instructional-
ﬁmeadvanMgemsmdmtsaumdhgschmlsonamdiﬁedmlmdﬁ.hanycase,we
found no study that explicitly controlled for the number of days that school had been
in seszion before achievement outcomes were measured,

Proponents also might assert that most stadies looked at the impacet of school cal-
mdarsfuonlyasingleacademicyear.]f&ecausalmhmﬁsmunder]yingthe
impact of the modified calendar is that it mitigates summer learning loss, then it is
masmablewexpectﬂmﬂmeffectwouldbeamhﬁveovermulﬁphymofexpu-
sure. For example, students in elementary schools will be exposed to the modified
calendar for 5 or 6 years. Therefore, over the course of an elementary school educa-
tion the impact of the modified calendar might be .25 standard devistion or more,

We found two studies that permitted the asscssment of cumulative effects.
Kneese (2000b) compared the fall and spring soores of students in modified and tra-
ditional calendar schools during the students’ 2nd and 3rd years in the modified cal-
endar program. She found significantly greater gains favoring the modified calendar
during siudents’ 2nd year in the program bet not during the 3rd year. Stripling
(1995) compared achievement in reading and mathematics for students on a modi-
fied calendar with that for students on a traditional calendar. She provided an exam-
ination of cumulative effects by further breaking out modified calendar students into
two groups: those who had been on the modified calendar for only 1 year and those
who had been on the modified calendar for 2 years. As in Stripling’s stedy from the
year before (1994), students on the modified calendar received less instruction than
did their traditional calendar counterparts (13 days less).s The results sugpested that,
in comparison with traditional calendar students, students who had been on the mod-
ified calendar for 1 year had slightly more favorable achievement levels (d =+.07),
and those who had been on the modified calendar for 2 years had slighdy less favor-
able achievement levels (d = —.11). Two more studies addressed the issue of the
accumnlation of effects but did not permit an effect size estimate. Bechtel {1991)
compared yearly gain scores for students who had been on modified calendars for
L, 2, or 3 years with the scores of students who had been on traditional calendars,
The results suggested diminishing gains over time. That is, students who had been
on a modified calendar for only 1 year showed larger gains than students who had
been on a modified calendar for 2 years, and students who had been on modified
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calendars for 2 years showed larger gains than students who had been on modified
calendars for 3 years. The gain scores of students who had been on modified calen-
dars for 3 years were not significantly different from the scores of traditional cal-
endar students. Cason (1995) found an apposite effect. She compared standardized
achievement test scores for three modified calendar schools and three traditional
schools 1 and 2 years after implementation of the modified calendar. Results were
based on an analysis of school-level data (and thus were excluded from our effect
size database, which contained only student-level data). The data revealed that read-
ing and math scores of modified calendar schools improved significantly after the
2nd year on the modified calendar, relative to traditional calendar schools.

We cxamined whether the number of years that a school had been operating
under a modified calendar had an influence on the calendar effect. This measure
might also be related to the issue of cumulative effects. It is not a precise test because
we must assume that students in programs operating for multiple years have, in fact,
been exposed to the modified calendar for more than 1 year. Clearly, this would not
always be the case. However, it is certainly the case that schools testing the effect
of modified calendars after multiple years of operation include more smudents with
longer exposures than schools testing after just 1 year of operation. We found no
difference in effects on achievement related to years of operation. Inspection of the
average effect sizes suggesied that effects were larger in schools operating the pro-
gram for more years. Of course, this (nonsignificant) finding might also be inter-
preted to mean that experience improves programs, in which case the finding reveals
little (if anything) about accumnulating effects.

Opponents of modified calendars have argued that the availability of inter-
sessions, rather than multiple short vacations, could be the causal mechanism under-
lying any apparent calendar effect. They might claim that added instructional time,
rather than elimination of the long summer break, drives the marginally positive
impact of the modified calendar. This argument is difficult to assess because stu-
dents on traditional calendars have access to summer school programs jast as stu-
dents on modified calendars have access to added instruction during intersessions.
Summer school can have a significant impact on achievement test scores (Cooper
et al., 2000). We know of no sudy that measured or controlled for studenis attend-
ing intersessions or summer school,

In our meta-analysis, 15 studies did explicitly indicate that intersessions were
available. These were compared with studies that did not mention intersessions and
may or may not have included schools that offered them. This rough test revealed
& significant difference favoring districts that offered intersessions under fixed-error
assumptions when adjustments for methodology were not made. In all other analy-
ses, districts offering intersessions reported slightly higher effect sizes, although
those effects were not statistically significant.

District, Student, and Program Variations
That Might Influence Calendar Effects

Generally speaking, few moderators of the overall calendar effect revealed influ-
ences that were robust across our four tests. The most reliable moderator was the
socioeconomic makeup of the community served by a modified calendsr school. On
average, students from poorer communities attending modified calendar schools out-
performed their traditional calendar counterparts by about .20 standard deviation.
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This difference was statistically significant for both adjusted and unadjusted effect
sizes under both fixed- and random-error assumptions. We could not test whether a
student's achievement level was a moderator of calendar effects, but McMillen (2001)
found that lower-achieving students in modified calendar schools cutperformed their
traditional calendar counterparts, though his estimate of the effect was smaller than
our SES effect. Taken topethet, these findings strongly suggest, as proponents have
argued, that the modified calendar has its greatest impect on students struggling in
school or students from disadvantaged homes.

The positive impact of modified calendars for disadvantaged students appears real,
but it is important to point out that in many instances the adoption of modified calen-
dars in poorer school districts has not been based on that achievement sffect. Rather,
modified calendars have been ndopted primarily to accommodate demographic
changes. The evidence suggests that modified calendars are applied disproportion-
stely among some disadvantaged populations, for example, the poor and the English
language learners (see Quinlan, George, & Emmett, 1987). If this i3 so, the argument
could be made that mndified calendars are being used as a substitute for provision of
equal-quality facilities to some populations (see Orellana & Thome, 1998).

Two moderating variables revealed significant effects for both adjusted and
unadjusted effect sizes when fixed-error assumptions were used and random-error
assumptions were not used. These effects are worth noting but are of limited gen-
exalizability and therefore should not be taken s strong indicators of what might be
revealed in future smdies. First, suburban and rural modified calendar programs
revealed larger effects than urban programs. Programs implemented in small com-
munities may have been more successful becanse patrons had more input into their
implementation. This explanation is suggested by the results of attitude sorveys, to
be discussed shortly. Second, effect sizes from single-track schools were larger than
those from multi-track schools. There are few reasons to expect that the instruction
received by students in single- and multi-tracked systems would be very different.
Multi-tracking does add some uncertainty to school life, as classrooms often shift
location. Multi-tracking also can strain teaching specialists’ energics because they
often are needed to teach year-round. Mudti-track systems are typically more con-
troversial, perhaps diminishing community and parent support. However, one clear
difference between single- and multi-track schools is the justification for adopting
their particular calendars. We could discern a rationale for adopting a modified
school calendar in 19 of the 39 school districts in our database. In each case, there
was a one-to-one relationship between the reasons given for adopting the modified
calenciar and the type of calendar adopted. Specifically, if the district was concemed
about overcrowding, a multi-track calendar was adopted, However, if district per-
sonnel believed modified calendars to be beneficial academically, & single-irack
calendar was adopted. Thus, with respect to the differential effects obtained for
single-track schools in comparizon with multi-track schools, there is no way to tease
apart selection effects that may be associated with district rationales for calendar
adoption and the “true” academic effects of the calendars (if any).

Finally, the analyses examining the impact of student grade levels on calendar
effects revealed significantly better achievement for elementary than for secondary
students on modified calendars only for unadjusted effect sizes when fixed-errar
assumptions were used. However, in three of the four analyses, the positive impact
of the modified calendar was significantly different from zero for elementary school
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students, centering around d= .09. For secondary students, the effect was not signif-
icantly different from zero in any of the analyses, and the four estimates centered
around ¢ = ,00. Thus, even though research suggests that summer learming loss is
greater in later grades (Cooper et. al., 1996), it may be the case that younger students
respond more positively to multiple, shorter breaks.

Attitudes Toward Madified Calendars

We found more than 50 school districts that had surveyed teachers, parents, stu-
dents, administrators, and staff about their reactions to living with a modified school
calendar. Results from these surveys can help policyrnakers to understand how the
implementation process and features of modified calendars might influence pablic
accepiance of the programs.

First, it is clear that respondents overwhelmingly described the experience of a
modified calendar as positive, with average responses about one standard deviation
ahove the scale midpoint, In other words, more than 80% of responses were on the
positive side of the scale. Respondents not only expressed general satisfaction but
also felt that the modified calendar had a positive effect on student achievement.
Furthermore, there was no evidence that the positive attitude was a function of sam-
pling bias,

It was clear that post-implementation attitudes were more positive than pre-
implementation attitudes. However, much of the pre-implementation concem dis-
appeared if preplaming included making available intersession activities for students
out of school. Also, in districts where multi-tracking was used, attitudes were more
positive when parents could choose their child's track. These results suggest that
policymakers will find greater initial public acceptance of the modified calendar if
they preplan to ensure that parents have options regarding when vacations will occur
and how their children can spend vacations. The impostance of flexibility and com-
munity input may underlie the findings suggesting that small programs (serving fewer
students i fewer schools) were associated with more positive attitodes,

Attitides were also more positive, but not significantly so, in single-tracked dis-
tricts. This finding could be explained by the concern, often voiced by opponents of
modified calendars, regarding placement of siblings and friends on different vaca-
tion schedules. Similarly, participants’ attitudes in the elementary school samples
were significantly more positive than in the secondary school samples. This may
relate to concems about the greater disruption that after-school activities under mod-
ified calendars can create for older students, many of whom participate in extra-
curricular activities or have after-school jobs.

Although our results suggested very positive attitudes toward modified calendars
among participants, two findings might cause concemn for propunents of modified
calendars. Specifically, respondents expressed more positive attitudes toward pro-
grams that had more recently begun operating. No relationship was found between
respondent attinedes and the number of years that a modified calendar had been in
operation, but the nonsignificant relationship was negative (r =—.11). This finding
may indicate that enthusiasm for some programs lessens as communities become
more familiar with thent. However, it is also possible that programs implemented
more recently have incorporated lessons leamned by their predecessors that permit
them to avoid some negative participant reactions. It will take focused longitudinal
research to critically test these two explanations.
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Perhaps the clearest conclusion to be drawn from this synthesis is that a truly cred-
ible study of modified calendar effects has yet to be conducted. kt would be difficult
to argue with policymskers who choose 10 ignore the existent database becanse they
feel that the research designs have been simply too flawed to be trusted. Furthermore,
the cumulative result of past studies is so close to a chance outcome that the argn-
ment that poor designs have led to random findings remains plansible. As nated
above, the question of how school calendars affect learning cries out for a longitudsi-
nal study involving a natural lottery, with controls for testing date and availability of
intersessions and summer school, among other experimental and measured controls,

If the results of our synthesis are informative, they suggest a modified calendar
effect on achievemnent that is quite small (approximately .05 standard deviation) rel-
ative to other effects associated with educational interventions. For example, Lipsey
and Wilson (1993) compiled the results of 302 meta-analyses across the fields of edu-
cation, mental health, and organizational peychology. The mean d index across all of
these meta-analyses was 4= .50. Of 180 education meta-analyses, only 12 revealed
effects lower than d = .10. Lipsey and Wilson concluded that, “in assessing meta-
analytic estimates of the effects of psychological, sducational, and behaviora] treat-
ment, we cannot arbitrarily dismiss statistically modest values (even 0.10 or 0.20
SDs) as obvicusly trivial” (p. 1199). Cleady, Lipsey and Wilson would place the
revealed effect of modified calendars in the “trivial” range. Furthermore, Cooper et
al. (2000) found larger effects for snmmer school programs, with an overall 4 index
of .20, than we found here for modified calendars, Their finding would imply that
districts seeking effective remedial programs as well as solirtions to summer learn-
ing loss should consider all possible interventions, However, direct comparisons
between studies of any two specific interventions need to be interpreted in light of
confounded differences in comparison groups and program designs,

Thus it would be inappropriate to suggest that the current evidence indicates that
modified calendars have a significantly positive impact on achievement, in the prac-
tical sense. With hindsight, however, such a finding should not be swrprising, When
Cooper et al. (1996) performed a meta-analysis on the studies of summer leamning
foss, they concluded that achievement test scores in fall were approximately .10 stan-
dard deviation lower than test scores from the preceding spring, Thus, assuming that
madified calendars operate primarily to diminish summer learning loss, . 10 standand
deviation would be the largest possible effect.

Proponents of medified calendars can find encouragement in a few findings of
our synthesis. First, a case can still be made thar the effect of calendar modifica-
tion on achievement is cumulative. A well-designed longitudinal study is needed
to test this hypothesis. Second, there is evidence thar modified calendar programs
do noticeably improve achievement for economically disadvantaged or poor-
achieving students. Third, programs implemented more recently may be showing
improved results. And, finally, it is clear that the students, parents, and staffs that
participate in modified calendar programs are overwhelmingly positive about the
experience. There are also specific actions that policymakers can take—such as
involving the community in planning a program and providing quality intersession
activities—that can improve community acceptance.,

Elsewhere,wehnvearguedthattheadopﬁmofschoolcalmﬂminﬂlepasthas
been driven primarily by economic factors rather than by educational implications
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(Coaper, 2002). There is no reason to believe that this circumstance will change in
the future. As we noted earlier, today’s calendar became dominant when the liveli-
hoods of maost Americans were tied to the farming cycle. This is no longer the case.
American families and occupations are now characterized by enonmous variation,
Eventually, the shift in business and family economics evideat in the late 20th and
early 21st centuries will lead to a shift in the school calendar that fits better with the
way most Americans live and work. Thus, modified school calendars with educa-
tional activities offered during intersessions are also likely to grow in popularity,
however slowly, As Cooper (in press) observed, *“The history of school calendars in
the United States suggests that only innovations that consider Iocal and natiomal eco-
nomics and the politics of family time along with the education of children will have
a chance to succeed.”
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phone (573) 882-3360; e-mail cooperh@missouri.edu.

'Variance estimates for d indexes were calculated with formulas given in Cooper
{1998), using as a base the total nuraber of students in the analysis, including both tradi-
tional and modified calendar schoals. When we calculated o indexes associated with cat-
egories of moderator variables, we caleulated only weighted averages. The weighting
procedure gives greater weight to ffect sizes based on larger samples and is the pener-
ally preferred alternative among researchers.

#The use of shifting units of analysis retains as many data as possible from each smdy
while holding to a minimum any violations of the assumption that data points are inde-
pendent. Also, because effect sizes are weighted by sample size in the calculation of aver-
age d indexes, a study with many separate samples containing just a few students each
will not have a larger effect on average d indexes than a study with only asingle, ora few,
large separate samples.

3This approach requires us to assume that the scale chosen for a survey by the re-
searchers was unrelated to the attitudes of respondents.

10ne study (Herman, 1991) did not identify the school district under stody, The dis-
trict was described by the anthor as large and urban, and the issuing institution was located
in a school district that was already represented in oor database. Therefore, we did not
include the study in our analysis. The results of the study were mixed: Califomia Test of
Basic Skills {(CTBS) reading scores favored traditional calendar students, CTBS math
scores favored modified calendar students, and the California Assessment Program
results favored traditional calendar students in both reading and math.

5Ome study, by Powers (1974), included measures of school attitudes that permitted
the calculation of effect sizes but was not included in our analysis of the achievement-
related data. Powers compared changes in school-related attitudes among 291 students
during 1 year at a school-within-a-school program in Virginia Beach, Virginia, He found
that attitude toward school did not change among students in the school-within-a-school
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modified calendar program and that attitude deteriorated among students ju the same
school on the tmditional calendar (d = .38). Powers also measvred students” attitude
toward leaming and found no differences in the rate of change between the two calen-
dar types (d = .02).

Stripling {1995) notes that “principals of all but one of the elementary campiises
reported an average of 1) days of informal instruction on . . . reading and mathematics
objectives during the October intersession, resulting in a net loss of 3 days instruction for
YRE” (p. 3). However, this statement would be valid only if all students in the modified
calendar schools received the extra instruction. The extent of intersession participation
cannot be gleaned from the report.
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