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Breaking from Tradition:
Unfulfilled Promises of
Block Scheduling in Science

Using a national survey of more than 7,000 students from 128 different
college introductory science courses, the authors compared students who
experienced Block scheduling and Traditional scheduling in high school.

With 66.7 % of high school gradu-
ates from the class of 2004 enrolled
in colleges or universities (United
States Department of Labor, July
2005), the importance of high school
as a means to prepare students for
a successful college experience is
evident. Educatorsand administrators
strive to find a schedule that allows
for greater retention, providesfor ad-
equatecontent coverage, and produces
hi gh academi c achievement acrossall
subject areas. Prisoners of Time and
the No Child Left Behind initiative
focused attention oneducational topics
liketheintensity of classtimeand the
restructuring of school days(NECTL,
1994). The National Science Educa-
tion Standards (Teaching Standard D)
statethat “ Teachersmust: ... Structure
thetime avail able so that studentsare
ableto engage in extended investiga-
tions’ (NRC, 1996, p. 43). Having
these goals in mind, many schools
have shifted from Traditional sched-
uling systems to Block scheduling.
In 1996 Rettig and Canady estimated
that approximately 50% of American
secondary schoolswereon someform
of Block scheduling.

Much of the existing literature
views the Block vs. Traditional

scheduling issue as an “either/or”
debate, with voices on both sides of
the scheduling divide (Canady & Ret-
tig, 1995; Lindsay, 2000). Kienholz,
Segall, and Yellin (2003) commented
that Block scheduling allowed students
to learn material at a “more relaxed,
less frenetic pace” (p. 64) and that it
enhanced the“ environment for learn-
ing for both teacher and students” (p.
65). The extended class periods and

Although Block scheduling
reduces the amount of
transition time hetween
classes, it often reduces the
total class time.

modified scheduling frameworks
necessitate a change in instructional
practice as teachers shift away from
traditional 50 minute classes. Some
argue that the Block format increases
scheduling flexibility, and is more
conduciveto team teaching, multidis-
ciplinary classes, labs, and fieldwork
(Center for Education Reform, 1996).
Queen (2000) discussed a number of
methodologies including the use of
case method, synectics, and concept

attainment aswell-suitedtousewithin
a Block schedule. Day, Ivanov, and
Binkley (1996) reported the benefits
of increased attendance, decreased
failure rate, and an improved quality
of instruction that came as aresult of
switchingtoaBlock schedule. Interms
of using the extended class period for
scienceinstruction, many articleshave
been published in science education
journals focusing on creative lesson
plans and time usage within a Block
schedule (e.g. Barnes, Straton &
Ukena, 1996; Bohince, 1996; Cooper,
1996; Craven, 2001; Day et al, 1996;
Frank, 2002; Rapp, 1997).

On the opposite side of the sched-
uling debate, other studies reported
that there was no evidence Block
scheduling led to meaningful teach-
ing innovationsthat resulted in higher
student achievement (Center for Edu-
cation Reform, 1996). In many cases,
longer class periods meet fewer times
per week, and the overall resultisless
total classtime (L ouden & Hounshell,
1998). The existing literature often
cited continued use of instructional
practices better suited for Traditional
schedules and disuse of instructional
practices better suited to Block-type
schedules as reasons why Block
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scheduling plans have not produced
improvement in student achieve-
ment (Hackmann & Schmitt, 1997).
Other important issues presented in
the literature involved variations in
the frequency of particular teaching
formats used in different scheduling
plans, and whether or not Block stu-
dents were better prepared for future
academicachievementthantheir peers
in Traditional schedules (Knight,
DelLeon, & Smith, 1999; Lawrence
& McPherson, 2000).

Overall, the results of the
study indicated the students
felt that individual teachers
played a much greater

role in their preparation
(positively or negatively)
than did the scheduling
format.

In a study focusing on science
courses taught at a high school using
Traditional, Block, and Hybrid sched-
uling, Veal (2000) discoveredthat there
were benefits and drawbacks to each
of the scheduling models. He found
that while teachers reported some of
the benefits addressed in the research
literature on Block scheduling, they
a soreported challengesand tradeoffs
whenattemptingtoimproveclassroom
practice. He reported that classes
meeting on a Block schedule had 22
% less in-class time than those in the
Traditional schedule. This reduced
classtimeled to an increased pace of
instruction in the Block classes and
causedfrequent useof lecturesto cover
material in a more efficient manner.
These results beg the question of how
thisquickened paceaffectsstudentsof
varied ability levels.

Only a few large-scale studies
have published research regarding
the effects of scheduling format.
Rice, Croninger, and Roellke (2002)
presented evidence from an analysis
of the National Education Longitudi-
nal Study: 1988 (NELS:1988) data.
They looked at the effect of block
scheduling on math achievement and
found that students taking part in
Block scheduled courses performed
below those in traditional classes.
Jenkins, Queen, andAlgozzine(2002)
conducted a study involving 2,167
high school teachers in North Caro-
lina. The authors concluded that the
teachers in their survey did not use
different instructional methods based
on whether they were in Traditional
or Block schedules. Nichols (2005)
completed alongitudinal study focus-
ing on English and Language Artsin
schools within a single district that
were changing over from Traditional
scheduling to a Block format. The
author reported only a slight overall
increasefor student achievement after
conversion of theseschoolstoaBlock
schedule. Thelargest study, conducted
by Deuel (1999), investigated the
implementation of a Block schedule
at schools in an urban school district
collecting data before and after the
change. Deuel concluded that student
achievement increased with theintro-
ductionof Block scheduling; however,
the author noted that there were not
any differences between the percent-
ages of students passing science
courses from either schedule format.
Overall, these large-scale studies did
not find convincing evidence that a
change to Block scheduling leads to
greater understanding or achievement
by students.

None of the studies mentioned as-
sessed outcomes of participation in
a Block schedule over an extended

Any school official looking
to implement a scheduling
change is faced with a
literature base that is
polarized.

period of time. Salvaterra, Lare, Gnall,
and Adams (1999) performed aquali-
tative study investigating perceptions
regarding preparationfor collegemath,
science and foreign language of stu-
dentswho had studied in high schools
using Block scheduling. Overall,
the results of the study indicated the
students felt that individual teachers
played a much greater role in their
preparation (positively or negatively)
than did the scheduling format.

Zepeda and Mayers (2006) con-
ductedaliteraturereview of 58 empiri-
cally-basedresearcharticlesinvolving
Block scheduling. The authors found
that overall, perceptions of Block
scheduling were positive amongst the
majority of studiesthey reviewed, but
that the effect of a Block schedule on
student achievement wasmixed, with
nearly equal numbers of reports of
positive and negative effects. They
concludedthat additional longitudinal
studies were needed and the authors
found no studieslooking at the effect
that high school schedulingformat had
on college performance.

Any school officia looking to im-
plement a scheduling changeisfaced
with aliterature basethat is polarized.
Many of the articles on either side of
the scheduling schism comment on a
few of the benefits and drawbacks to
eachapproach, but few of theresearch
articlesdeal specifically with thelong
term effects of Block scheduling in
high school sciencecourses. Provided
thisresearchbase, wesought toaddress
the following questions:
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1) Do students who partici-
pated in a Block science class
report instructional practices at
frequencies different from their
counterpartsin Traditional
classes?
2) Controlling for secondary
science achievement and dif-
ferences in backgrounds, is
introductory college science
performance associated with
students’ reported participa
tion in high school scheduling
plans? Are the relationships
observed between scheduling
plans and instructional practice
associated with introductory
college science performance?
The use of alarge sample in this
study provided an opportunity tolook
at studentswith awide range of back-
grounds and to see if, and how, their
high school scheduling framework
affected performance in introductory
college science.

M ethods

Many high school science teach-
ers consider preparation for college
science as a major objective in their
courses (Hoffer, Quinn, & Suter,
1996). With thisideain mind, Factors
Influencing College Science Suc-
cess (Project FICSS) collected data
from college students that included
surveys and introductory college
science grades (Sadler & Tai, 2001).
Project FICSS collected survey data
from students in 128 different first
semester introductory collegebiol ogy,
chemistry, and physicscourses. These
courses were taught at 55 four-year
colleges and universities (36 public
and 19 private) in 33 states during the
fall semesters of 2002 and 2003. The
student enrollments at these institu-
tions ranged from small libera arts
collegestolargestate universitiesand

included historically black colleges
and universities, and women’'s col-
leges. Faculty wereaskedtoparticipate
in the survey, and 29 biology depart-
ments, 31 chemistry departments, and
37 physics departments agreed. The
sample totals were: 2,754 biology
surveys, 3,521 chemistry surveys, and
1,903 physics surveys.

Theformat most likely encountered
by introductory science studentsis a
largel ecture-based class, withsmaller
recitation/tutorial sections, and asepa-
ratelaboratory session; therefore, this
istheonly coursetypeincludedinthis
study. The surveyswere administered
during class meetings and professors
entered the students’ final course
gradesonthesurveysbeforereturning
them to the researchers.

The frequencies of teaching
methods reported by
students in Traditional and
both Block scheduling plans
are strikingly similar.

Three different scheduling plans
were included in this analysis: tradi-
tional scheduling plans, A/B Block
plans, and4:4Block plans. Traditional
scheduling plans range from six to
eight periods a day for an entire year
withclasstimespanningfrom45to055
minutes per period. One of the most
common Block scheduling plans is
the4:4 Block. Thisplaninvolvesfour
classesthat meet for 75 to 90 minutes
each period every day for half ayear.
Another of the Block optionsis A/B
Block scheduling, which is three to
four classesthat meet every other day
for an entire year. On an A/B Block
plan, classtimescanrangefrom 75to
90 minutes. (Canady & Rettig, 1995)

For ease of comparison, other hybrid
schedules that were |less-prominent
were excluded from this analysis.

Results and Discussion

From the larger FICSS survey, a
number of guestions were selected
for thisanalysisbased onthestudents
backgrounds, highschool experiences,
and test scores. First, we present
descriptive statistics for the sample.
Classified by scheduling type, 4,160
respondents reported participating in
traditional scheduling plans, 1,672
reported 4:4 Block plans, and 1,513
respondentsreportedA/B Block plans
whileinhighschool. Becausewewere
looking at the effects of high school
scheduling plans, it's important to
comment on the geographic distribu-
tionof thestudentscompl eting surveys
based onhometown rather than college
location. Thesampleincluded students
from all 50 states, Washington D.C.,
and Puerto Rico, with 27 states each
having 50 or more respondents.

To answer the first research ques-
tion, we looked for variations in
teaching methods across different
scheduling plans. For this analysis,
a comparison was made between the
following measures of instructional
methodol ogiesin highschool science:
1) number of |abs per month; 2) num-
ber of demonstrations per week; 3)
frequency of lectures, 4) whole class
discussions, 5) small group activi-
ties, 6) individual work, and 7) peer
tutoring; and 8) class time spent on
standardized exam preparation. The
instructional practiceswerecompared
for frequency of usageunder eachtype
of scheduling plan and are presented
in Table 1.

The frequencies of teaching meth-
odsreported by studentsin Traditional
and both Block scheduling plans are
strikingly similar. Although there are
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dlight variations across the plans, it
appears that no one scheduling plan
stands out as aleader for use of these
pedagogical methods. It must benoted
that the frequency figures for A/B
Block might be confounded because
the survey choices of 2-3 times per
week and Everyday can be seen as
equivalent in that schedule.

One common criticism of
science teachers in Block
scheduling plans was

that they were not using
instructional methods that
would take best advantage
of the extended class times.

The second research question in-
vestigated the existence of a connec-
tion between high school scheduling
plans and college performance while
accounting for differences in student
backgrounds and academic achieve-
ment. The question also called for
analyses regarding interactive as-
sociations between scheduling plans
and instructional practices. We chose
to use multiple linear regression for
this analysis. For the purposes of
interpretation, we graphed the results
inFigure 1 and 2.

Figure 1 compares differences in
predicted collegegradesfor prototypi-
cal studentswitharangeof high school
science gradesacrossthethree sched-
uling plans. For Traditional and 4:4
Block plans, thefindingsshow similar
trends, with 4:4 Block plan participants
associated with grades incrementally
(-0.81) lower than Traditiona plan
students. Interestingly, an interaction
exists for students who experienced
A/B Block scheduling in high school.
Higher achieving A/B Block students

appear to be associated with slightly
higher college science grades than
students in all other schedule plans;
however, lower achieving students
were predicted to earn grades lower
than their peers from Traditional and
4:4Block plans. Nomorethanathree-
point differenceseparatesthepredicted

collegesciencegradesamongthethree
scheduling plans within each level of
science achievement. In other words,
the predicted score for a prototypical
“A” student in any plan is within 3
pointsof al the other predicted scores
for that student, withthelargest differ-
ence being only 2.30 points between

Table 1: Pedagogical Frequency by High School Scheduling Plan

Scheduling Plan
Pedagogical Method Frequency of Use Traditional® A/B Block®  4:4 Block®
# of Labs/Month No Labs/Month 8% 7% 11%
1 Lab/Month 20% 19% 16%
2 Labs/Month 25% 25% 23%
3 Labs/Month 16% 19% 19%
4 Labs/Month 19% 19% 19%
5 or More Labs/Month 11% 11% 12%
# of Demonstrations/Week None 11% 10% 10%
1 Demo/Week 37% 38% 34%
2 Demos/Week 24% 30% 26%
3 Demos/Week 17% 16% 18%
4 Demos/Week 5% 3% 5%
More than 4 Demos/Week 6% 4% 7%
Frequency of Lecture Very Rarely/ Once per month 4% 4% 5%
Once/Week 4% % 4%
2-3 times/Week 19% 31% 19%
Everyday 73% 58% 71%
Whole Class Discussions Very Rarely/ Once per month 32% 35% 30%
Once/Week 23% 25% 22%
2-3 times/Week 24% 22% 26%
Everyday 21% 17% 22%
Small Groups Very Rarely/ Once per month 25% 24% 19%
Once/Week 37% 40% 34%
2-3 times/Week 28% 26% 34%
Everyday 10% 11% 13%
Individual Work Very Rarely/ Once per month 24% 28% 23%
Once/Week 27% 31% 24%
2-3 times/Week 31% 28% 31%
Everyday 19% 14% 21%
Peer Tutoring Very Rarely/ Once per month 74% 73% 74%
Once/Week 13% 14% 12%
2-3 times/Week 8% 9% 8%
Everyday 6% 5% 6%
Exam Prep Very Rarely/ Once per month 81% 80% 79%
Once/Week 12% 12% 14%
2-3 times/Week 5% 4% 5%
Everyday 3% 3% 2%
? Traditional Nayerage = 4,061. ° A/B BIOCK Nayerage = 1,469. © 4:4 BlOCK Nayerage = 1,615.
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Figure 1: Comparison of Predicted Final Introductory College Science
Course Grade Across Three Scheduling Plans
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Figure 2: Comparison of Predicted College Grades for Scheduling Plans
Across Differing Levels of Peer Tutoring
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plans. Theexistingminor variationsin
predicted college gradesindicate that
there are no meaningful differences
in college performance between the
students from different scheduling
formats.

A common criticism of
Block scheduling is that
teachers are not applying
the methodologies

that capitalize on its
advantages.

Our investigation aso included an
analysisof theinteractionsbetweenthe
frequencies of the eight instructional
methodol ogies previoudy listed and
the three scheduling plans. One com-
mon criticism of science teachers in
Block scheduling plans was that they
were not using instructional methods
that would take best advantage of the
extended classtimes. Theinteraction
analysisallowed usto assesswhether
differences in college performance
exist among students who reported
different frequencies of particular
instructional methods, some of which
have been cited as more advanta-
geous to Block periods. Of the eight
instructional practicesanalyzed, only
oneproducedastatistically significant
outcome, peer tutoring. Non-signifi-
cancesuggeststhat for theother seven
instructional methodologiestheredid
not appear to be an associated dif-
ference in college performance. The
results for peer tutoring are graphed
in Figure 2. They show that for Tradi-
tional and 4:4 scheduling plans, higher
levels of peer tutoring were typicaly
associated with higher levels of col-
lege performance, with Traditional
students associated with the highest

SpriNG 2007

VoL. 16, No. 1




college performance. A significant
interaction appears for A/B Block
and peer tutoring, predicting that A/B
Block studentsreportinghigher levels
of peer tutoring did worse, atrend in
opposition to the other plans.

In summary, this analysis does
not find evidence for the purported
advantages associated with Block
scheduling plans in terms of college
science performance. Students from

Clearly, for science
teachers, the allure of
having more time to
involve students in a
laboratory assignment or
other extended activities

is appealing and the
findings of this study do not
disqualify extended class
time as a bhenefit per se.

al three scheduling plans reported
similar frequencies for the selected
pedagogical methods. Usingintroduc-
tory college science performance as
an outcome measure, no real differ-
ences were demonstrated across the
scheduling formats. Finaly, only one
of the selected pedagogica methods
showed an interaction with college
performance and the variations there
were modest.

Conclusions

The aim of thisinvestigation is to
present information that will allow
teachers and administrators to make
a more informed decision about the
various scheduling plans and their
performance in preparing students
in secondary science. We studied
whether students who participated in
a Block science class in high school

reported instructional methodologies
at frequencies different from their
counterparts in Traditional science
classes. Thedataindicatethat thereare
no significant differencesbetweenthe
frequenciesof methodol ogiesreported
across Traditional schedules and two
common forms of Block scheduling.
In fact, the scheduling plans were
very similar in terms of frequency of
instructional practices.

Next, we investigated the asso-
ciations between student experiences
in varied scheduling plans and the
performance of these students in in-
troductory college science courses. In
termsof college science performance,
the results showed no more than a 3
point differenceamongthescheduling
plans. The differences amounted to
only about one third of aletter grade,
with Traditional plansassociated with
the highest level of college science
performance. For A/B Block students,
theresultsproduced aninteractionthat
suggested higher performing science
students were advantaged in their
college preparation, while lower per-
forming studentsweredisadvantaged.
Thesefindingsmay suggest that Block
scheduling does not equally address
the needs of all students.

A common criticism of Block
scheduling is that teachers are not
applying themethodol ogiesthat capi-
talize on its advantages. Our findings
appear to support this contention.
Therefore, we chose to perform an
interaction analysis between schedul -
ing plans and pedagogy. Our findings
suggest that even in the cases where
“Block-advantaged” methods are
used at higher frequencies, student
performance does not appear to differ
muchfromTraditional schedulingplan
outcomes.

There are several issues our
study could not directly address and

therefore present limitations for our
conclusions. Oneissueisthat college
science classes may be more similar
to a Traditional format and therefore
would benefit those students over
those who experienced Block plans.
However, college classesrarely meet
every day; they commonly have ex-
tended laboratory and class periods;
and they are typically structured to
be completed in a semester or quar-
ter; al characteristics that are more
similar to a Block format. In fact, it
may be argued that college course
schedules are more similar in struc-
ture to some Block scheduling plans,
than Traditional scheduling plans.
Another concern may arise from the
unbalanced research design, which
istypical of large-scale survey stud-
ies. The students were selected to be
representativeof introductory college
sciencestudentsand not based ontheir
high school scheduling plans. How-
ever, given that the sample included
large numbers of students reporting
Block scheduling plans (i.e. A/B, n=
1,513; 4:4, n = 1,672) these data still
alow for arobust analysis.

Overall, these findings raise ques-
tions about the capacity of Block
scheduling planstodeliver aninstruc-
tional advantage. Clearly, for science
teachers, the alure of having more
time to involve students in a labora-
tory assignment or other extended
activities is appealing and the find-
ings of this study do not disqualify
extended class time as a benefit per
se. However, this analysis does offer
evidencethat implementationof Block
scheduling plans does not result in
stronger performance in introductory
college science courses, even when
coupled with instructional methods
cited as best practices for extended
class periods. Certainly, extending
class time catalyzes a series of other
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changesin schools. It may bethat the
ancillary changesnecessary toaccom-
modatelonger classperiodsoffset any
advantagethat extended periodsoffer.
Thisstudy only analyzed Block plans
asawhole. Further research is neces-
sary to provideamoredetailed picture
of how the various characteristics of
scheduling plans impact students
learning outcomes. But what is clear
isthat Block scheduling plans on the
wholedid not deliver ontheir claimed
benefits.
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