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ABSTRACT

This study examined the effect of three schedule types on student
achievement in Advanced Placement Biology classes. AP Biology test scores
-from students on three types of full-year schedules were analyzed to assess the
impact schedule type had on student achievement. The three schedules
included the block and traditional schedules, and the rotating/hybrid, a blend of
the former two schedules.

The results indicated the variable most closely associated with
success on the AP Biology exam was the length of experience the teachers had
teaching the course, regardless of schedule type. Although significant
differences were seen in mean AP Biology test scores among the three schedule
types, this could be explained by the relationship between instructors’ experience
and schedule type.

Regression analysis determined the two strongest predictors of successful
performance on the AP Biology exam were instructors’ experience and perceived

teaching style, regardless of schedule type. It appears that the economically
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developed suburbs, had teachers with the largest amount of experience teaching
AP Biology, and these teachers reported using a direct approach to teaching,

using lecture greater than 50% of the time.

The results of this study also suggest when restructuring to improve
student achievement, educators should examine other variables in addition to the
high school schedule. Restructuring the day to allow for longer classes must be
accompanied by professional staff development to allow teachers to develop new
teaching methods. Most of the teachers in the survey reported using lecture a
great deal of the time, regardless of schedule type. Comments from the teachers
from the various schedules revealed that the ability to add student centered,
inquiry based activities and labs were dependent on adequate class time. No
information on whether or not the teachers were given professional development
to expand their repertoire of teaching methods when the school adopted a block
or rotating hybrid schedule was obtained.

Limitations to this study include the fact that there was no independent
verification of teaching style as reported by the teachers in this study. This study
involved only Advanced Placement Biology classes, so no generalizations can be

made to other science classes.

Vi



Table of Contents

Dedication......cccevviieiirii e iv
Acknowledgements..........coeuviiiiii i v
ADSEract......ccviii i vi
List of Tables.......ociiniiiiiiii Xi
List Of FIQUIES.......ciiniiniiieieii e e xiv
Chapter 1:
INtrOQUCHION. .. v et 1
e Primary Research Question...........ccoceviiiiiiiiiiiiniiee, 8
e Secondary Research Questions...........c.c.cceveiiiiiiiiiiinn . 8
o Hypotheses.....c.coviiiiniiiiiii 9
¢ Operational Definitions........cccccccvviiiiiiiiiii 11
e Significance of Study............coovviiiiiiiiiii 11
Chapter 2: Review of the Literature............c.ccovvviiiiiiiinniiniiennnnnn 13
¢ High School Scheduling and Restructuring Efforts....................... 13
¢ History of Scheduling Reform...........ccocoovviviiiniiiiiiiiiiiin, 14
e Types of Block Schedules..............ccoovviiiiiniininin, 17
e Theoretical Basis for Block Scheduling.............ccovvviiiiiiiinennnnnn. 18
¢ Benefits of Block Scheduling.........cccocvviiiiiiiiiiiiiiiiiiinnin 20
e Block Scheduling and Student Achievement..............c..ccoeiiinii. 21

viii



Single School Studies: General Measures of
student achievement..............ccoiiiiiiiiiiiii 22

Block scheduling and student achievement:

multi-school studies.........covvvvviiiiiii 29
o History of Science Education Reform...............cocooiiiiinninnnn. 36
¢ Block Scheduling as the means for
Science Education Reform.........cc.ccoevvviiiiiiviniiininn, 40
e Block Scheduling and Student achievement in science................ 44
e Block scheduling and Teaching Methodology................cocoiiinnie 47
¢ Block Scheduling and Advanced Placement Exam Scores............ 53
e Summary of studies reviewed.............occoeiiiiiiiiiiiiiii . 59
Chapter 3: Research Design...........ccccovvviiiiiiiiiiniiiiiieen, 65
o Research QUESHONS.......c.covviiiiiiiiiii e 66
o Hypotheses.........coovvviiviiiiiiiiiii 67
e Population Identification...............ccoeiiiiiiiiiniiini 69
o Collecting Data.......ceuveeveririiiiiiiiiiiii 69
o Grouping Data.........ceuveuiiniiiiiiiiiiii s 69
o Data ANnalySiS.....cccoveuririiiiiiiiii 72
e Limitations of Study........cooviiiiiiiiiiii 74



Chapter 4: Results...........cooivviiiiiiiiiiiiii e, 75

e Results
o Schedule types......ccoviiviiiiiiiiiiii 77
0 SESData....ccovieniiiiiiiiiii e 86
o Survey Data........cccciiiiiiiiiiiin 98
o Summary of ReSUIS......c.covimieiiiiiii e 134
Chapter 5. Discussion, Conclusions and Recommendations................. 139
o Schedule types....cccviniiiiiiiiii s 139
e SUVeY data.....c...coveviiiiiiiiiii 141
o SESdata....cccciviiiiiiiiiiiiici 145
e Recommendations.........ccocveiviiniiiiiniiiiiiii e 154
APPENAICES ..vuiivniiinniiiiiiii i e 160
e Score Reporting FOrm.......c..ccooiiiniiiiiiiiiii e 161
¢ Instructional Techniques used in the AP Biology Classroom........... 163
L - (=] £ TR 171
o Informed Consent FOrMS........c.coocovviiiiiiiiiiiniiien e 176
o Teachers CommeNtS........c.coeiiniiiiiiiiiiiiiin e 181
RefEreNCeS. ... vuiiiiiiiieei e e 189
AV - PP 198



List of Tables

Table Title Page
1 Summary of literature reviewed 59
2 Mean AP Biology Test scores for all schedule types 77
3 ANCOVA—Relationship between Schedule type and AP 79
Biology Test Scores

4 ANOVA—AP biology test scores vs. schedule type 80

5 Tukey Post-Hoc analysis: AP scores vs. schedule type 81

6 Mean AP Biology Test Scores, three variations of the 81
block schedule

7 Analysis of Covariance: AP biology test scores vs. block 83
schedule type

8 Distribution of AP test scores; Three schedule types 84

9 Frequency data, all schedule types vs. national data 85

10 Mean AP Biology Test Scores for each KOC represented 87

11 ANCOVA analysis, AP scores vs. KOC 89

12 Tukey Post Hoc Analysis, AP scores vs. KOC 90

13 ANCOVA analysis, AP biology test scores vs. Per pupil 91
expenditure

14 Pearson R correlation, AP biology test scores and per 92
pupil expenditure

15 Pearson R Correlations Between Instructors’ Experience, 93
KOC, Schedule Type and Per Pupil Expenditure,

16 Regression Analysis: AP biology scores vs. KOC, per 95
pupil expenditure, schedule type

17 Regression Analysis: Per pupil Expenditure, KOC and 96
Schedule Type vs. AP Biology Test Scores

18 Regression Analysis, Schedule Type vs. Instructors’ 97
Experience, KOC and Per Pupil Expenditure: ANOVA

19 Regression Analysis, Schedule Type vs. Instructors’ 97
Experience, KOC and Per Pupil Expenditure: Beta
Coefficients

20 Correlations Between Questions 7-10 and AP Biology 100
Test Scores

21 Teaching Style and AP Biology Test Scores, Population 103
Size, Means and Standard Deviations

22 Analysis of variance, Teaching style vs. AP Biology Test 104
Scores

23 Analysis of Covariance: Teaching Style vs. AP Biology 104
Test Scores

24 Correlation Between Teachers’ Perception of Teaching 106

Style and AP Biology Test Scores

Xi




25 Correlations Between AP biology Test Scores and 107
Ranking of Teaching Style Perceptions

26 Analysis of Variance, Perception of Teaching Style vs. 107
AP Biology Scores

27 Impact of Teaching style and Schedule Type on AP 108
Biology Test Scores, ANCOVA

28 Univariate Analysis of Variance. AP Biology Scores vs. 109
Ranking and KOC: PSAT Scores Covariates

29 Univariate Analysis of Variance, PSAT Verbal and Math 110
Scores, Covariates: AP Biology Test Scores vs.
Ranking, Schedule and KOC

30 Average AP Biology Test Scores per Level of Instructor 113
Experience

31a Years of Experience vs. Schedule Type 115

31b Years of Experience vs. Type of Block Schedule 115

32 Relationship Between Instructors’ Experience and AP 116
biology Test Scores: ANCOVA Analysis

33 Univariate Analysis of Variance: AP Biology Scores vs. 117
Teaching Style and Instructors’ Experience

34 Instructors’ Experience vs. KOC 118

35 ANOVA: Instructors’ Experience vs. KOC 118

36 ANOVA: Instructors’ Experience vs. Schedule Type and 118
KOC

37 Relationship Between Performance of Required Labs 120
and Schedule Type on AP Biology Test Scores

38 Means and Standard Deviation AP Test Score vs. 121
Prerequisites Required

39 ANCOVA: AP Test Scores vs. Prerequisites Required: 123
Schedule Type as Covariate

40 AP Biology Test Scores vs. Prerequisites: KOC as 124
Covariate

41 Means and Standard Deviations for AP Scores vs. 125
Academic Credentials

42 Academic Credentials of Instructor vs. AP Biology Test 126
Scores

43 Comparison of Academic Credentials of Instructors with 127
AP Biology Test Scores

44 Correlation Coefficients: Each variable Tested vs. AP 129

Biology Test Scores

Xii




45 Multiple Regression Analysis, All Variables Together vs. 130
AP Biology Test Scores
46 Multiple Regression Analysis, All Variables vs. AP Test 131

Scores, Beta Coefficients

Xiii




List of Figures

Figure Title Page

1 Average AP Biology Test Scores for Each Schedule 78
Type

2 Average AP Biology Test Score for each KOC 88

3 Average AP Biology Test scores vs. Teaching Style 103

4 Average AP Biology Test scores vs. Instructors 114
Experience

5 Average AP Biology Test scores vs. Required 122

Prerequisite courses

xiv




Chapter 1: Introduction
The purpose of this study is to examine student science achievement in
Advanced Placement Biology courses in both traditionally-scheduled high
schools and those high schools that have adopted either a modified block or
hybrid type schedule.

Current reform initiatives in science education evolved from the National
Commission on Education’s A Nation at Risk. (1983) This report emphasized a
critical need to reform high school education in America. Gardner, et.al. (1983)
reported that scores on standardized achievement tests were the lowest they had
been for American students in over a decade. They also revealed a decline over
a period of twenty years in students’ scores on such standardized tests as SAT |
and SAT |l. A Nation at Risk reported on previous studies (1969, 1973, 1977),
which demonstrated that declines occurred in achievement scores in English and
Science. The authors also concluded that many American seventeen-year-olds
did not possess the “higher order” thinking skills that should be expected of them

(A Nation at Risk, 1983).

Academic efforts at science education reform were promoted by reports
such as the Third International Mathematics and Science Study (1995, 1999),
which indicated that American students lagged far behind their European and
Asian peers in science and math achievement. The American Chemical Society,
the Education Development Center, the National Science Resources Center and

the Biological Sciences Curriculum Study, among others, all developed purported
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innovative science curricula in response to the publication of A Nation at Risk.
The United States Government initiated a long process involving dozens of
educational experts; subsequently, the National Research Council convened
teaching, curriculum, assessment and content experts from around the nation
and developed the National Science Education Standards (1996) as a pivotal

response.

Restructuring the high school day was seen as one way that might
improve the quality of teaching and learning science; such time schedules would
allow for more varied methods of instruction, including active inquiry. Longer
blocks of time for each class were seen as one way to introduce reforms in

science education.

This restructuring movement has focused on the implementation of block
scheduling -- an idea introduced by Joseph Carroll (1987) through his
Copernican Plan. This plan divided the school day into four blocks of time.
Ninety-minute classes were designed to meet daily for one semester. In the
1990’s, advocacy for implementation of block schedules came from the National
Commission on Time and Learning (1994) and the National Association of
Secondary School Principals (1996). Both suggested block scheduling as one
pathway to education reform. More recently, the Glenn Commission (2000)
published a report that indicated the need for restructuring the way science and

mathematics are taught to our students. This report noted that students are often



taught science as a body of content rather than a process of learning about the
natural world. This report called for implementation of an inquiry-based approach
to teaching. The National Association of Science Teachers (NAST) has
endorsed block scheduling as a way for schools to address and ensure that the
goals of the National Science Standards are implemented in our nation’s high
schools (1997).
The rationale for restructuring to a block schedule format includes the
following:
o Flexible scheduling patterns and fewer classes may help teachers
employ more effective and varied methods of pedagogy (Carroll,
1989) such as cooperative learning, inquiry-based strategies and
hands-on activities.
¢ Research in cognitive psychology suggests that student learning
and long-term memory may be enhanced under block scheduling
(Nuthall and Alton-Lee, 1990) because, presumably, students have
the time to process the material into their long-term memory.
¢ There may be an increase in student motivation due to the
increased opportunities for individual attention from the teacher and
individualized learning (Texas Policy Study, 1999).
Much research exists about how block scheduling positively affects
changes in school climate. For example, teachers have a more manageable

day, teaching 2 or 3 classes; they deal with significantly fewer students on a daily
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basis and they have a 25% or greater increase in planning time because of
longer preparatory periods each day with a block schedule. Students are able to
concentrate with significantly fewer daily classes. Under the 4x4 (4 classes per
day, lasting for only one semester) block schedule, students spend more time
focusing on fewer classes per semester, while being able to take up to eight
courses per year (Edwards, 1995). Many researchers have reported positive
affective change in schools that have adopted block schedules. Some of the
findings, as prevously stated, include a less frenetic schedule for students and
teachers, an increase in student attendance, and a decrease in discipline issues
(Sharman, 1990, Buckman, et.al. 1995, Guskey, 1995, O'Neil, 1995, Snyder,
1997, Leskowicz, 1998, Canady and Rettig, 2000, 2001).

Examination of the literature concerning the relationship between block
scheduling and student achievement reveals contradictory results. There are
numerous studies that suggest block scheduling raises student achievement
(Kramer, 1997, O'Neil, 1995, Strock and Hottenstein, 1995, Shoenstein, 1996,
Cooper, 1997, Snyder, 1997, Veal, 1999, Canady and Rettig, 2001, 2000).
Conversely, there are many that report a decrease in student achievement
(Raphael and Whalstrom, 1986, Bateson, 1990, Marshall, 1995, Keen, 1995,
Thomas, 1998, ETS, 1998, Wild, 1998). Other studies show mixed resuits when
examining different measures of student achievement (Guskey and Kifer, 1995,
Psiapia and Westfall, 1998, Leskowick 1998, Texas Policy Study, 1999). These

inconsistencies may be due to several factors, including the types of schedules






