
Chapter 2:  Review of the Literature 

The idea for conducting an investigation into the joint effects on mathematics 

achievement of a semestered block scheduling and an NCTM Standards-based 

mathematics curriculum began with a review of the literature on block scheduling that 

was published in the Mathematics Teacher in December, 1996 (Kramer, 1996).  Based on 

both the literature reviewed and on interviews with teachers, that article noted that 

lecturing appears to work less well under a block schedule than under a traditional 

schedule.  As a consequence, researchers generally recommended including a larger 

percentage of participatory activities in each block-scheduled class period.  The article 

concluded with the following observation: 

If block scheduling were implemented with adequate planning time and 
staff development, and with administrative policies that maintained the number of 
classroom hours allocated to mathematics over a student’s high school career, it is 
quite possible that achievement would be higher than it had been under a 
traditional schedule.  To date, unfortunately, such an implementation has not been 
studied. 

 
In response to the article in Mathematics Teacher, Mrs. Sullivan2, the 

mathematics supervisor at Suburban High School contacted the current author.  She 

indicated that her school was in process of adopting a semestered block schedule and was 

implementing all of the recommendations contained in the Mathematics Teacher article.  

Further, they were simultaneously adopting IMP, a problem-centered curriculum 

designed to implement the NCTM Curriculum and Evaluation Standards (NCTM, 1989).  

She believed that IMP was particularly well suited to a block schedule and was likely to 

further enhance student achievement.  She invited the author to help her investigate the  

 

2 “Mrs. Sullivan” is a pseudonym



achievement effects of the new schedule and curriculum at Suburban High School.  Thus 

the current study was born. 

 This Chapter summarizes and updates the original block scheduling literature 
review published in 1996.  It also reviews the literature on IMP and on the achievement 
effects of other high school curricula designed to implement the NCTM Standards.  

Semestered (4x4) Block Scheduling  

 Block scheduling is not a new phenomenon.  It has been widely used in British 
Columbia, Ontario, and Alberta since the 1970s.  In the United States block schedules 
became increasingly popular throughout the 1990s, and today have spread to high schools 
in all regions of the nation. 
 This study focused on one of the two most common types of block schedule, 

namely, the semestered or 4x4 block schedule.  A semestered block schedule typically 

consists of four courses meeting 80-90 minutes daily for 90 days. The other common type 

of block schedule is the alternating-day, or A/B block schedule. An alternating day block 

schedule typically consists of 8 courses meeting 80-90 minutes every other day for the 

entire 180-day school year.  Besides these two most common types of block schedules, 

other forms of block scheduling have been tried in various places.  The most important 

are “interdisciplinary” block schedules (Sigurdson, 1982) and “quarter” plans (a more 

intensive extension of semestered schedules, in which students usually take two academic 

courses at a time, with each course meeting about 150-180 minutes daily for one quarter 

of the school year.)  Canady and Rettig (1995) provide an extensive discussion of various 

forms of block scheduling. 

 Administrators are often attracted to block schedules for a number of reasons. 
There is evidence that student discipline improves under all major forms of block 
scheduling (see, e.g., Carroll, 1994; Hackman, 1995; Hillcrest High School, 1995; 
Meadows, 1995; Reid, 1995a; and Sessoms, 1995), as do student attitudes towards school 
(Averett, 1994, Kramer 1997a, 1997b, Meadows, 1995, Stevens, 1976).  Semestered and 
other intensive forms of block scheduling (e.g., the “quarter” plan) appear to lead to 
reduced dropout rates (Kramer, 1997a; Sharman, 1990).  Finally, administrators often 
gain flexibility in scheduling by having each student take eight courses per year under a 
block schedule, versus six or seven courses per year under a traditional schedule. 



Effects of Semestered Block Scheduling on Mathematics Instruction 

Reduced effectiveness of lecturing.  In general, the literature reviewed indicated  

that teaching by lecture alone works less well in a longer time block (Howard High 
School, 1994; King, Clements, Enns, Lockerbie, & Warren, 1975; King, Warren, Moore, 
Bryans, & Pirie, 1978; Meadows, 1995; O’Neil, 1995; Reid, 1995a; Sturgis, 1995).   Not 
surprisingly, students seem to find it difficult to sit through a class that consists 
essentially of two lectures conducted in sequence.  Instead, researchers generally 
recommended including a larger percentage of participatory activities in each block-
scheduled class period. 

The literature available, however, has two weaknesses.  First, the conclusion has 

not yet been confirmed by student performance data.  All of the literature that 

recommended placing additional emphasis on non-lecture teaching modes based its 

conclusions on surveys of administrators, teachers, and/or students. 

Second, the literature indicates that lecturing is less effective under a block 

schedule for all subjects in general; it does not address mathematics in particular.  In fact, 

there is some evidence that mathematics teachers may be less likely to change their 

teaching methods under a block schedule than are teachers in other departments.  Reid 

(1995a) interviewed five principals of schools in British Columbia that had switched to 

an intensive (four quarters, two courses per quarter) block schedule.  He found that 

mathematics teachers in these schools had a harder time changing their teaching methods 

than did teachers from other departments. 

 The need to adopt new teaching modes is reflected in a comment that was made 
repeatedly by mathematics teachers interviewed by Kramer (1996):  Experienced teachers 
said they “felt like first year teachers” after switching to a block schedule.  Apparently, 
pedagogical methods that teachers had learned from experience in traditional classrooms 
did not translate successfully into block scheduled classrooms. 
 Thus, it is reasonable to draw the tentative conclusion, based on the opinions of 
teachers, administrators, and students, that teachers in mathematics need to reduce their 
amount of lecturing in order to maintain student interest under a block schedule.  
Furthermore, mathematics teachers are likely to find such a change more difficult than 
are teachers in other subject areas, and thus may have a particularly strong need for staff 
development and extra planning time to assist them in making the change (Brophy, 1978; 



King, et al., 1978; Watts & Castle, 1992; Averett, 1994; Meadows, 1995; Reid, 1995a; 
Canady & Rettig, 1995; Salvaterra & Adams, 1995; Kramer, 1997a). 

Decreased breadth and increased depth of coverage.  A literature review by 

 King et al. (1975) reported that both mathematics and French teachers experienced 
particular difficulty covering the equivalent of two classes of material during a double 
length period.  A follow-up study made detailed observations of classrooms in six schools 
with semestered block schedules.  Comparing mathematics classrooms in these schools to 
ones they had observed operating under a traditional schedule, they noted that under a 
block schedule mathematics teachers frequently used up more instructional time to cover 
the same content (King, Warren, Bryans, & Pirie, 1978). 

More recently, Usiskin (1995) reported the opinions of several teachers who had 

taught under both traditional and alternating-day block schedules using textbooks 

developed by the University of Chicago School Mathematics Project.  All agreed that 

under the alternating-day block schedule, not as much content was covered.  However, it 

is possible that Usiskin’s results can be explained by the fact that there are fewer 

allocated hours per course. Sturgis (1995) reported that some teachers at a school in 

Maine were covering less content after switching to an alternating-day block schedule, 

but that this was balanced by an opportunity to go into more depth.  While the data 

collected by both Usiskin and Sturgis related to alternating day block schedules, it is 

likely that their observations apply to semestered block schedules, which share the 

characteristics of more hours per class period combined with fewer allocated hours per 

course typical of an alternating day schedule.  

 A number of surveys support the observation that teachers perceive the longer 
time blocks as providing an opportunity to teach concepts in greater depth.  This is true 
for both semestered and alternating-day block schedules. A survey of teachers at 21 
North Carolina schools that were in their first or second year of implementing a 
semestered block schedule reported that over 70% of those surveyed felt that the block 
schedule had a “moderate positive effect” or “strong positive effect” on each of the 
following: 1) problem solving ability, 2) higher order thinking, 3) in-depth knowledge, 
and 4) retention of subject matter (Averett, 1994).  A survey of teachers at four Maryland 
high schools in their first or second year of implementing a semestered block schedule 
obtained similar results (Meadows, 1995).  Other studies have reported increased depth of 



coverage by teachers at schools using an alternating-day block schedule (Sessoms, 1995; 
Sturgis, 1995). 

Need to adjust the mathematics curriculum.    A number of researchers have  

noted that faculties need to adjust the curriculum under a block schedule (King, et al., 
1975; Harter, 1994; Sessoms, 1995).   Administrators often move to a block schedule in 
order to enable students to take a larger number of courses each year, while allocating 
fewer hours per course. For example, a school that had previously offered students seven 
45-minute periods daily might move to a schedule that offered students four 80-minute 
periods daily.  Under a semestered block schedule, each course would then meet for half 
the year.   Students would be replacing two 45-minute periods with one 80-minute period, 
but would be taking one extra course yearly. 
 Under this type of schedule, students often enroll in a larger number of core 
courses (Cameron, 1995), and in particular in a larger number of mathematics classes 
(Edwards, 1995).   One study reported that students enrolling in additional courses were 
often of two types: students who had failed a class and were retaking it, and top students 
who were taking two mathematics courses a year (Kramer, 1996).   
 Harter (1994) noted this kind of schedule allows schools to offer students more 
time to take mathematics, not less.  He emphasized that students unlikely to succeed 
within existing time constraints could benefit from two-term core mathematics courses, 
that honors programs could offer two semesters of challenging mathematics yearly to 
interested students, and that all students could benefit from courses in statistics and data 
analysis.  
 However, administrative constraints can make it impossible for schools to take 
advantage of this opportunity.  Harter (1994) reported that principals in North Carolina’s 
block scheduled schools were often allotted faculty slots within distinct classifications 
(i.e., so many mathematics teachers, so many science teachers, so many art teachers, etc.) 
and that these allotments could result in an imbalance between student needs and faculty 
available to teach particular courses.  According to Harter, this resulted in many schools 
on the four-period day (i.e., with semestered block schedules) encouraging students to 
take elective courses outside the core disciplines, while discouraging or even denying 
some students access to two courses per year in the same academic discipline.  He 
concluded that the potential advantages of a block schedule could be realized fully only if 
high school principals were given more flexibility in assigning teaching positions. 
Kramer (1996) interviewed eight teachers from schools having success with block 
scheduling.   Seven reported adjusting the mathematics curriculum to accommodate the 
new schedule.  Curriculum changes mentioned by teachers in the sample included the 
following:   

• creating a 2-part algebra class for “lower” mathematics students; 
• replacing the normal Algebra I/Algebra II sequence with a sequence of three 

(shorter) Algebra courses; 
• modifying Geometry and Algebra I courses to eliminate topics taught in Algebra 

II; 
• splitting a combined Algebra II/Trigonometry class into two separate classes; 
• adding new courses (e.g., in statistics) for students who finish up the regular 

sequence. 



 A good example of the potential importance of reworking curriculum while 
moving to a block schedule is seen in the following description, sent in response to a 
letter to the editor of Mathematics Teacher: 

Our school is in its third year of using the block schedule where students complete 
one course in 18 weeks. The only problem we had was with Algebra.  All of the 
other courses were easily adapted to the 85 minute class, but algebra in 18 weeks 
is just too fast.  We met with such failure the first year that our  administration 
readily went along with changing algebra to a full year class (36 weeks).  Algebra 
is the foundation of all of our other classes and the students need to have a solid 
foundation before we can expect them to succeed in following courses.  The full 
year classes in algebra allow plenty of time to do the exploration and hands on 
activities that help the students get a better understanding.  In the 18 week 
algebra, it was practically impossible to do any activities--we felt like we were 
flying thru the material and losing lots of students in the process.  There’s not a 
lot of algebra that can be dropped (chopped, condensed, combined, etc.) without 
adversely affecting future courses.   
 
Since changing to 36 weeks of 85 minutes of algebra each day, we have had a 
much better success rate and the geometry and algebra II teachers have noticed a 
difference. (Kramer, 1996, pp 760-761). 

 
Advanced placement classes.  Advanced placement (AP) classes present special 

challenges to schools switching to block schedules.  One teacher summarized the 

situation as follows: 

AP exams are given in May only. Students who take the AP course 
first semester are rusty, students who take the AP course second 
semester won’t cover enough by May (Kramer, 1996, p. 761). 

 
 In some cases, schools using block schedules offer Calculus and other AP courses 
as double-length courses that run the entire year (Edwards, 1995; Governor Thomas 
Johnson High School, 1995) or three quarters of the year (Schoenstein, 1995), with the 
last quarter perhaps offering a special topic, like a probability and statistics class.  One 
article described a block scheduled school that switched its AP courses back to standard 
45-minute classes.  For example, AP English and AP social studies ran in back-to back 
45-minute classes for the entire school year.  The authors noted, however, that several 
teachers thought this was a step backwards (Salvaterra & Adams, 1995). 
 The College Board (1998) reported that in 1998 four instructional schedules were 
widely used for AP courses:   

1. traditional schedule of 30- to 60-minute sessions each day during the school year 
2. schedule of 61- to 90-minute sessions every day during the school year 
3. semesterized fall block course 
4. semesterized spring block course 



Schools using semestered block schedules have the option of offering Calculus 

and other AP courses in any one of the latter three formats: as double-length courses 

running all year, in the fall, or in the spring.  The College Board compared achievement 

on the 1997 AP Calculus AB exam for each of these four types of schedule, using a 

Bonferroni-adjusted significance level of .08 for each of the six possible pair-wise 

comparisons.  They found that, after adjusting for prior ability as measured by scores on 

the mathematics portion of the PSAT/NSMQT administered in 1995 or 1996, student AP 

scores could be predicted by how much time they had spent studying the topic.  Students 

in double-length courses running all year scored significantly higher than students in 

year-long 30- to 60-minute courses, who in turn scored significantly higher than students 

enrolled in AP Calculus AB for just the spring semester or just the fall semester.  Scores 

of students enrolled in spring-semester or fall-semester courses were not significantly 

different from each other. 

Impact of student absences.   A student who misses a day under a block 

schedule misses nearly twice as much lesson time.   Thus, teachers have indicated that 
absences are more disruptive to student learning under both semestered and alternating-
day block schedules than they are under traditional schedules.  A majority of North 
Carolina teachers responding to Averett’s (1994) survey indicated that, under a 
semestered block schedule, their students had difficulty in recovering from absences.  
This, along with difficulty in accommodating transfer students, was one of the two major 
weak points they noted. 
 Usiskin (1995) reported similar opinions among teachers using materials from the 
University of Chicago School Mathematics Project in an alternating-day block schedule.  
Further,  Sturgis (1995) reported that an alternating-day block schedule made it more 
difficult for teachers to ensure students made up missed homework after an absence.  

Retention of learning after a gap in sequential instruction.  Under a semestered  

block schedule, students often enroll in mathematics during only one of the two yearly 
semesters.  Parents and teachers have often expressed the concern that mathematics 
achievement might be harmed because of students' inability to retain information when 
the gap between one mathematics course and the next one could be more than one year 
(Lindsay, 2002). 



 Joseph Carroll, one of the earliest and best-known proponents of block 
scheduling, provided data relevant to this question.  He reported the results of nine tests 
that compared achievement of students with a gap between learning and test taking of 
three months to that of students with a gap of six months; as well as nine tests that 
compared achievement of students with a gap between learning and test taking of three 
months to that of students with a gap of nine months (Carroll, 1994, p. 11).  Although 
Carroll claimed that levels of retention were comparable between students with longer 
and shorter gaps, his data appear to show otherwise.  Two of the nine tests that compared 
a three-month gap to a six-month gap showed statistically significant higher scores after 
the shorter gap; four of the nine tests that compared a three-month gap to a nine-month 
gap showed significantly higher scores after the shorter gap. Differences on the 
remaining thirteen tests were not statistically significant.  Carroll also reported six tests 
that compared achievement of students with a gap between learning and test taking of six 
months to that of students with a gap of nine months or twelve months, and found no 
significant differences on any of the six tests.  It should be noted that Carroll did not 
provide details on these tests, so it is unclear what academic subjects displayed the 
effects, or even what p-value was used to judge “significance.” 

The potential impact of a gap in sequential instruction was addressed in a 3-year 
longitudinal study involving 214 students in London, Ontario who completed their ninth-
grade mathematics course in 1972.   Of these students, 107 studied tenth-grade 
mathematics in all-year schools, 63 studied tenth-grade mathematics in the first semester 
(fall of 1972), and 44 studied tenth-grade mathematics in the second semester (spring of 
1973).  At the end of their ninth-grade year (i.e., June, 1972), all students were given a 
28-item test, consisting of a 10-item Numerical Skills subtest and an 18-item Algebraic 
Skills subtest.   The three groups scored nearly identically on both subtests. 
 Each group was administered the same test at the beginning of their tenth-grade 
mathematics course. Thus, the 44 second semester students had a longer gap (summer-
plus-fall) before beginning instruction than did students in the other two groups (summer 
only). Although there were no differences among the three groups on the Basic Skills 
subtest, the second semester group (i.e., the group with the longer time gap) scored lower 
than the other two groups on the Algebraic Skills subtest.   
 The test was administered again at the end of tenth-grade instruction:  January, 
1973 for the first-semester group, and June of 1973 for the all-year group and the second-
semester group.  By the end of tenth-grade instruction, the second semester group had 
caught up with the other two, so that there were again no differences in test scores on 
either subtest.  Finally, all three groups were administered the test in fall of 1973 (i.e., the 
beginning of eleventh grade), and all three maintained their scores, with the groups 
receiving nearly identical results on both subtests. 
 Thus, when tested, students with an extra semester time gap did have more 
difficulty recalling recently learned concepts, but they recovered quickly during the 
subsequent mathematics course.  Over the longer term, there were no negative effects 
caused by the gap (Smythe, Stennett, & Rachar, 1974; Stennett & Rachar, 1973). 
Shockey (1997) conducted a similar study at two suburban United States high schools 
using semestered block schedules and produced similar results.  Participants in her study 
were 172 students at the two schools who were enrolled in pre-calculus in the spring of 
1997.  There were three groups of students at each school.   One group (n=53) had a 



“retention interval” of 0 months.  These students had completed Algebra 2 during the first 
semester of the 1996-97 school year, beginning the pre-calculus course within a week of 
completing Algebra 2.  A second group (n=55) had a retention interval of 8 months.  
These students had completed Algebra 2 during the spring of 1996.   The third group of 
students (n=64) had a retention interval of 12 months.  These students had completed 
Algebra 2 during the fall semester of the 1995-96 school year.   

Students completed district mandated end-of-course tests in Algebra 2 three 

times:  once at the end of their Algebra 2 course, once at the beginning of the pre-calculus 

course, and once after approximately four weeks during which the pre-calculus teacher 

reviewed Algebra 2 concepts.   In addition, at the end of the pre-calculus course students 

completed a district mandated end-of-course test in pre-calculus.  The Algebra 2 test 

contained two parts:  a 37-item multiple choice test, and a rubric scored performance-

based assessment.  For the administration at the end of Algebra 2, only scores for the 

multiple choice portion of the end-of-course assessment were available for analysis, and 

there was no statistically significant difference on that part of the test.  When tested pre-

review and post-review during the pre-calculus course, there was no significant 

difference among the groups on the performance assessment portion of the test.  

On the multiple choice portion of the pre-review test taken at the beginning of pre-
calculus the students with a retention gap of 0 months significantly outscored the students 
with a retention gap of 8 or 12 months.  At the end of approximately four weeks of 
review, there was no significant difference between the multiple choice scores of students 
with 0 months retention gap and those with 8 months’ retention gap.  Students with 12 
months retention gap had partially caught up, but still scored significantly lower than did 
students with 0 months retention gap.  However, when tested on pre-calculus concepts at 
the end of the pre-calculus course, there was no significant difference among the groups, 
nor even a trend towards higher scores for the students with 0 months retention gap. 
 In general, Shockey’s (1997) results confirm those reported earlier in London, 
Ontario (Smythe, Stennett, & Rachar, 1974; Stennett & Rachar, 1973):  A retention gap 
caused students to score more poorly on a test of the immediately preceding course, but 
had no negative effect on students’ ability to learn material in a subsequent course.  
However, one aspect of Shockey’s (1997) data raises a possible concern.  She observed a 
total of four teachers, two in each of two high schools, teaching pre-calculus in a 
semestered block schedule.  One of the teachers spent 15 days reviewing Algebra 2 
concepts, one spent 20 days, one spent 21 days, and one spent 22 days.  On average, more 
than 20% of the 90-day pre-calculus course was spent on review.   



Would so much review have been necessary had students been enrolled in a 
regular schedule, so that the retention gap before beginning pre-calculus was 3 months 
for everyone, instead of ranging between 0 and 12 months?  Shockey’s data leave this 
question unanswered.   Surveys and interviews have provided mixed messages in 
response to this same question.  Students and teachers at six Ontario schools with 
semestered block schedules indicated on a questionnaire that students encountered 
difficulty in returning to a subject after a break of a semester (King, et al., 1978).  In 
contrast, other researchers provided anecdotal evidence that teachers could discern very 
little difference in the amount of review needed by students who had a retention gap of 
three months and that needed by students with a longer retention gap (Canady and Rettig, 
1995; Kramer, 1997b).  In short, this question is still unanswered, and further research 
will be needed to address it.  
Effects of Semestered Block Scheduling on Mathematics Achievement 

Student grades.  Many studies have analyzed the academic impact of block 

scheduling by comparing student grades under a block schedule with grades under a 
traditional schedule.  Most have reported that grades under a block schedule are higher  
(Carroll, 1994; King, et al., 1975; Pulaski County High School, 1995).  One case study 
reported that mathematics grades, in particular, had improved (Reid, 1994).    

However, Wild (1998) reported an opposite trend among British Columbia 

schools in 1995-96 and 1996-97, with students in semestered block schedules tending to 

have lower teacher-assigned grades than either students in schools with traditional all-

year schedules or stunts in schools using “quarter” plans with even longer time blocks. 

There were several differences between Wild’s study and the others, any of which may 

account for the difference.  He compared grades across schools, rather than reporting 

change of grades within schools; his sample size was larger; and his study was conducted 

in British Columbia in the mid-1990s.  

Whatever the effect of a semestered block schedule on student grades, it is not 

certain that improved grades reflect increased learning. Three studies have presented data 

indicating that improved grades under a block schedule may be the result of grade 

inflation, and thus not a valid measure of academic achievement (Gore, 1995; King, et 

al., 1975; Wild, 1998). 



One study conducted by Cobb, Abate, and Baker (1999) did manage to look at 

grade point averages while avoiding the problem of grade inflation under a block 

schedule.  They did so by looking at the grade point averages of 150 tenth and eleventh 

graders in a traditionally scheduled high school who had previously attended a junior 

high school using a semestered block schedule.  They found that this group’s grade point 

averages in tenth and eleventh grade were significantly higher than those of a matched 

sample of 150 students who had attended one of two other junior high schools in the 

same geographic quadrant of the city whose school size, ethnic, and socio-economic 

make-up were comparable.  Unfortunately, their study did not disaggregate course grades 

by subject area, so it is unclear whether the overall higher grade point averages of 

students who had attended the block scheduled junior high school applied to mathematics 

grades in particular. 

Mathematics test scores:  Canadian studies.  With the possible exception of the 

study by Cobb, Abate, and Baker (1999), mathematics test scores are probably more valid 
than course grades for measuring the impact of semestered block scheduling on 
achievement.  Because semestered block schedules became popular in Canada before 
they became popular in the United States, most early research on the schedule’s 
achievement effects was conducted there.  
 Two relatively small scale investigations conducted in London, Ontario found no 
significant difference between the achievement of students studying under a semestered 
block schedule and that of students studying under a traditional schedule.  As noted 
above, an early longitudinal study found that a semestered block schedule had no impact 
on students’ mathematics achievement at the end of tenth grade (Smythe, Stennett, & 
Rachar, 1974; Stennett & Rachar, 1973).  A second study compared test scores of 350 
students in London, Ontario studying Grade 9 general level mathematics during the 
second semester under a block schedule to those of 309 students studying the same 
course under an all-year schedule.  Because the test was administered approximately one 
month before the end of the school year, semestered classrooms had completed an 
average of only 74.4% of the curriculum, whereas all-year classrooms had completed an 
average of 82.9% of the curriculum.  Nonetheless, scores between the two groups were 
nearly identical (Stennett, 1985). 
 Raphael, et al. (1985) performed a much larger scale studying the province of 
Ontario.  They investigated performance on the Second International Mathematics Study 



(SIMS) of Ontario students who were in Grade 12 or who were mathematics specialists in 
Ontario’s (college preparatory) Grade 13.  “Math specialists” were defined as students 
taking more than one mathematics course in Grade 13.  The SIMS data were collected 
using a stratified random sample designed to be representative of the Ontario province as 
a whole.  In all, 5280 students from 250 classrooms, 84 of which used a semestered block 
schedule, participated in the study.  Student socioeconomic status was estimated based on 
student responses to SIMS questionnaire items asking each student’s mother’s and 
father’s profession.  According to this measure, students from classrooms using a 
semestered block schedule did not differ from students in all-year classrooms in 
socioeconomic status. 

Achievement of students in Grade 12 classrooms using a semestered block 
schedule was compared to that of students in classrooms using a traditional year-long 
schedule on eight subscales:  Number Systems, Algebra Computation, Algebra Other, 
Equations and Inequalities, Analytical Geometry, Trigonometry, Functions, and 
Probability and Statistics.  Students in year-long classes outperformed students in 
semestered classes on all eight subscales, with differences on Number Systems, Algebra 
Other, Equations and Inequalities, and Analytical Geometry significant at the .05 level.  
Also, responses of Grade 12 students to an attitude questionnaire found that those in 
semestered classes generally had less positive attitudes towards mathematics than did 
their peers in year-long classes (Raphael, et al., 1985).  
 Achievement of Grade 13 math specialists in classrooms using a semestered block 
schedule was compared to that of Grade 13 math specialists in classrooms using a 
traditional year-long schedule on the eight subscales used for Grade 12 students, plus 
three additional subscales:  Complex Numbers, Differentiation, and Integration.  Students 
in year-long classes outperformed students in semestered classes on all eleven subscales.  
Differences were statistically significant at the .05 level for all subscales except Complex 
Numbers and Trigonometry. 
 Despite the careful sampling design, some Canadian educators contacted to 
provide context for understanding the Raphael, et al. (1985) study indicated that sampling 
students by mathematics class may have introduced unintentional bias in the analysis.  
They provided anecdotal reports that in semestered schools lower-ability students in 
Grades eleven and twelve were encouraged to “try” math courses in the fall, and if they 
didn’t do well to retake the same course in the spring.  Such students could have been 
sampled twice in the scheme used by SIMS.  However, a decade later Marshall, Taylor, 
Bateson, and Brigden (1995) obtained similar results in a British Columbia study that 
avoided this particular pitfall by testing all tenth graders, regardless of the particular 
mathematics class in which they were enrolled. 
 Marshall, et al. (1995) reported results from British Columbia’s 1995 
Mathematics and Science Assessment.  The assessment used a matrix sampling 
procedure, with each tenth-grade student taking one of four forms of the test.  Each form 
contained 20 questions addressing knowledge covered in the British Columbia 
mathematics curriculum through tenth grade.  The assessment tested 16,356 students who 
studied Mathematics 10 under a traditional all-year schedule, 6,461 students who studied 
Mathematics 10 under a semestered block schedule, and 1,703 students who studied 
Mathematics 10 under a “quarter plan” block schedule.  Students who studied under the 
all-year schedule outscored those who studied under the semestered schedule, who in turn 



outscored those who studied under the quarter plan.  Results were statistically significant.  
The stability of the differences is perhaps best reflected in the fact that of the 80 items 
presented among the four forms of the test, Mathematics 10 students in all-year programs 
scored highest on 74 items, second on 5 items, and lowest on only 1 item.  Semester 
students scored highest on 3 items, second on 68 items, and lowest  on 9.  Quarter 
students scored highest on 3 items, second on 7 items, and lowest on 70 items.   Marshall, 
et al. reported similar though less extreme results on the same assessment for all-year, 
semestered, and quarter students enrolled in Mathematics 10A, a non-college-preparatory 
version of the Grade 10 British Columbia mathematics curriculum. 
 Wild (1998) provided further evidence to corroborate the findings reported by 
Marshall, et al. (1995).  He reported participation rates and exam grades for all Grade 12 
students enrolled in British Columbia schools in 1996-97.  Mathematics 12 is the college 
preparatory mathematics elective for British Columbia Grade 12 students:  nearly all 
students who wish to take advanced mathematics enroll in the course.  Wild reported that 
during the 1996-97 school year, 51.6% of British Columbia students enrolled in all-year 
classes completed Mathematics 12 and took the provincial exam, compared to only 
34.1% of students attending schools with a semestered block schedule and only 29.1% of 
students attending schools using a quarter plan.  Further, the average marks on the 
provincial exam were higher for students in the all-year schools:  69.4% in all-year 
schools, versus 64.6% in schools using a semestered block schedule and 62.5% in schools 
using a quarter plan.   The percent of students in each group who received an “A” on the 
provincial exam formed an even more striking pattern:  24.3% for all-year students, 
14.1% for students using a semestered block schedule, and 10.7% for students using a 
quarter plan.  The distinct pattern cannot be attributed to small sample sizes:  in 1996-97 
exams were completed by 8,407 students in all-year classes, by 8,936 students in 
semestered classes, and by 1,163 students in quarter-plan classes.  Wild also reported 
results for 1995-96 that were similar to those for 1996-97. 
 Lastly, Wild (1998) summarized results of a nationwide study that had been 
conducted by the Council of Ministers of Education, Canada to investigate mathematics 
achievement of students at ages 13 and 16.  Typically 500-1000 students were sampled in 
each Canadian province.  A total of 12,881 13-year-olds participated in the study, 86% of 
whom were enrolled in all-year classes and 8% of whom were enrolled in semestered 
classes.  Mathematics achievement was scored on a scale from lowest of 1 to highest of 5.  
Of 13-year-olds enrolled in all-year classes, 30% scored 3 or higher, versus 24% in 
semestered classes.  A total of 11,079 16-year-olds participated in the study, 40% of 
whom were enrolled in all-year classes and 49% of whom were enrolled in semestered 
classes.  Among 16-year-olds enrolled in all-year classes, 71% scored 3 or higher, versus 
55% in semestered classes. 
 Taken as a whole, the Canadian studies provide a very clear picture of lower 
mathematics achievement in classrooms using a semestered block schedule.  The one 
potential weakness shared by all the studies is the possibility of a school-level volunteer 
effect.  Perhaps schools that adopted a semestered block schedule tended to have 
systematically weaker mathematics achievement before they adopted the schedule 
change.  Raphael et al. (1985) did provide evidence that schools using semestered block 
schedules were similar in socio-economic to schools using traditional schedules.  Further, 
the current author contacted both Wild and Bateson—one of the Marshal, et al. (1995) 



authors—who provided anecdotal evidence that the schools adopting a semestered block 
schedule were not lower-achieving to begin with.  Nonetheless, studies in the southern 
United States that have systematically investigated this issue have found that schools 
adopting a semestered block schedule did indeed have lower mathematics achievement 
before adopting the schedule than did schools which remained on a traditional schedule 
(North Carolina Department of Public Instruction, 1999; Texas Education Agency 
Research and Evaluation Division, 1999).  The possibility that a similar pattern occurred 
in Canada cannot be entirely disregarded.  

Mathematics test scores:  United States studies.  In recent years, several case 

studies have been published comparing mathematics achievement at particular sites in the 

United States under a semestered block schedule to achievement at the same site under a 

traditional schedule, but some were of very low quality and are not reviewed here.    

Among the higher quality studies, one compared the achievement of students who 

completed algebra or geometry under a traditional schedule at two high schools in 

Dothan, Alabama in 1993-94 to that of students who took algebra or geometry from the 

same teachers under a semestered block schedule in the fall of 1994-95.   All students 

were given a nationally normed standardized test for algebra at the end of the year in 

May, 1994, or at the end of the fall term in 1995.  Although students using the traditional 

schedule scored higher on both subjects, the differences were not statistically significant 

(Lockwood, 1995). 

  Another study compared a sample of 355 students in Grades 8, 9, 10, and 11 

who had attended a semestered junior high school to a matched sample of 355 students 

who attended one of two other junior high schools in the same geographic quadrant of the 

city whose school size, ethnic, and socio-economic make-up were comparable.  Students 

were paired based on grade level, gender, ethnicity, and fifth grade scores on the Iowa 

Test of Basic Skills (ITBS).  The “semestered block schedule group” of eighth and ninth 

graders in their study were still using the semestered schedule; the tenth and eleventh 



graders had graduated from the semestered junior high school and were attending a 

traditionally scheduled high school.  The study found that students who had attended the 

semestered junior high school scored lower on the mathematics portion of the ITBS than 

did the matched sample of students who had attended a regularly scheduled high school, 

but the differences were not significant at the .05 level (Cobb, Abate, & Baker, 1999). 

Gruber and Onwuegbuzie (2001) conducted an investigation that closely parallels 

the current study in overall design.  They compared achievement on the Georgia High 

School Graduation Test (GHSGT) of 146 high school students who graduated from a 

high school in the state of Georgia in the academic year 1996-97 to achievement on the 

GHSGT of 115 students who graduated from the same high school in the 1999-2000 

academic year.  Students who graduated from that particular school in 1997 attended high 

school on a traditional six-period schedule.  In the academic year 1997-1998 the high 

school adopted a semestered block schedule.  Therefore, the 1999-2000 graduating class 

received instruction via a semestered block schedule for three years.  The students 

receiving three years of instruction under a semestered block scheduled scored 

significantly lower on the mathematics portion of the GHSGT than did students who had 

attended high school using only a traditional schedule.  The effect size of the difference 

was .52 standard deviations. 

In the United States, three large-scale studies have compared mathematics test 

scores under a semestered block schedule to test scores under a traditional schedule.  

Their results are different from those of similarly large scale studies conducted in 

Canada.  Two found little difference between schedule types, and one found a significant 

difference in Algebra test scores favoring the semestered block schedule. 



The Texas Education Agency Research and Evaluation Division (1999) looked at the 
effects of schedule on student achievement at the 600 of Texas’ 1070 high schools for 
whom complete demographic data was available.  The demographic profile for schools 
on a semestered block schedule was different than that for schools with either alternating-
day block schedules or traditional schedules.  Semestered schools tended to be in larger 
districts, to have a larger percentage of ethnic minorities, and to be located in the least 
wealthy areas of the state.  After controlling for these factors, there was no difference by 
schedule type in percentage of test-takers on campus who passed the Texas Academic 
Assessment System (TAAS) mathematics test in the spring of 1997, nor on any other 
academic measure. It should be noted that although the Texas study published both 
demographic data and conclusions, it did not contain a detailed description of the analysis 
methodology that produced those conclusions. 

A second study analyzed results in Iowa and Illinois on the 1999 administration of 
the ACT Assessment, a test administered by ACT, Inc. and used by many colleges to 
assess high school students' general educational development and their ability to 
complete college-level work.  The study reported data for 568 schools, including 351 
using traditional all-year schedules, 161 schools using an alternating-day schedule, and 
56 schools using a semester plan.  After controlling for school demographic 
characteristics, there were no significant differences by schedule type in any area of 
achievement on the ACT, including mathematics (Pliska, Harmston, & Hackmann, 
2001). 

Zhang (2001) reported the latest in a series of studies that have been conducted by 
the North Carolina  Department of Public Instruction to investigate the effects of 
semestered block scheduling in North Carolina high schools.  In North Carolina, the 
percent of high schools using a block schedule grew from 1.6% in 1992-3, to 35% in 
1994-5, to 64.8% in 1996-7, to 73.6% in 1997-8 (North Carolina Department of Public 
Instruction, 1999).   Zhang compared student end-of-course test scores in two groups of 
schools.  One group used a traditional schedule throughout the years 1993-2000, while 
the other group of schools adopted a semestered block schedule during the peak years of 
implementation, in 1995, 1996, or 1997.  This yielded a sample of 214 Grade 9-12 high 
schools, consisting of 146 schools who had adopted a semestered block schedule and 68 
schools who used a traditional schedule. The data set included scores from 640,000 end-
of-course tests in Algebra 1, English 1, Biology, Economic Legal and Political Systems, 
and US History that had been completed at these schools between the years 1993 and 
2000.  For purposes of analysis, end-of-course scores were converted to “T-scores,” with 
a mean of 50 and a standard deviation of 10.  The reader should note that the term “T-
score” as used by Zhang is not related to the t-test frequently reported in statistical 
literature. 

Zhang reported the data in two ways, through an Analysis of Covariance 

(ANCOVA) and by graphically depicting change in student performance over time.  The 

ANCOVA used the mean of school-level scores in 1997, 1998, 1999, and 2000 as a 

dependent variable and controlled for school-level variables reflecting percent low parent 



education level, percent free and reduced lunch, percent non-white, and mean school-

level subject area score in 1993 and 1994.   Because block scheduling was not in wide-

spread use in North Carolina in 1993 or 1994, Zhang used the mean of school-level 1993 

and 1994 test scores as a covariate.  Results of the ANCOVA found significant 

differences among schools only in Algebra 1 scores.  The semestered block schedule 

schools outscored the traditionally scheduled schools with an adjusted mean of 48.2 

points versus 47.2 points. 

The effect size of the difference in Algebra 1 scores was small.   Since T-scores 

have a standard deviation of 10, a 1-point difference translates into an effect size of 0.1.  

However, the ANCOVA obscures a more impressive trend visible in the descriptive data 

reported by Zhang.  Since 1997, algebra scores at the schools using a semestered block 

schedule have been steadily rising, while those at schools using a traditional schedule 

have been falling.  Although the semestered schools had generally lower Algebra 1 scores 

through 1997, by 2000 the semestered schools were outscoring the traditionally 

scheduled schools by approximately two Algebra 1 T-score points.  It should also be 

noted that while semestered schools had a smaller percentage of minority students (in 

2000, 34.4% versus 42.2% for traditional schools), they had lower scores on the two 

measures of socio-economic status. In 2000, the semestered schools had 30% of their 

students on free or reduced lunch, as opposed to 22% on free or reduced lunch for the 

traditionally scheduled schools.  North Carolina’s semestered schools had 49.2% of their 

students with a parent education level of high school or lower, as compared to 35.2% for 

traditionally scheduled schools. 



Interaction of Semestered Block Schedule with Curriculum  

 As noted previously, researchers investigating block scheduling have often 

claimed that in order to be successful it is crucial to modify the mathematics curriculum.  

Generally, this claim has been based on surveys (King, et al., 1975; Sessoms, 1995) or on 

the testimony of teachers (Harter, 1994; Kramer, 1996). 

 The literature on achievement under a semestered block schedule generally 

supports this claim.  Semestered block schedules have correlated with distinctly lower 

mathematics test scores across Ontario (Raphael, et al., 1985), across British Columbia 

(Marshall, et al., 1995; Wild, 1998) and in a case study reported in Georgia (Gruber and 

Onwuegbuzie, 2001).  In the case of British Columbia, a provincially mandated 

curriculum and testing program prevented schools from changing the curriculum when 

they adopted a block schedule (Kramer, 1997).  In the case of Ontario, the curriculum 

structure described by Raphael, et al. (1985) is quite similar to that in British Columbia, 

and there appear to be similar structural impediments to changing the curriculum.  In the 

Georgia case study, the authors noted that there were “no notable changes in the 

curricula” when the school moved from a traditional schedule to a semestered block 

schedule.  According to a personal communication from the authors (April, 2002), this 

specifically meant that although more courses were offered yearly under the block 

schedule, students in general did not take a larger number of mathematics courses than 

they had under the traditional schedule.  Students took the same number of courses, and 

teachers compressed an unchanged curriculum into the shorter time available per 

mathematics course under the semestered block schedule. 



 Semestered block schedules correlated with higher mathematics test scores only 

in the case of Algebra 1 achievement in North Carolina.  As reported by Zhang (2001) 

North Carolina differed from the other sites in that the algebra curriculum was modified 

under the semestered schedule.  Specifically, under the semestered block schedule some 

students were able to split their algebra study over two courses, entitled Algebra 1a and 

Algebra 1b. 

Interaction of Semestered Block Schedule with Teaching Methods   

As noted previously, researchers reporting surveys and interviews of 

administrators, teachers and students using block schedules of any type have consistently 

emphasized the need to reduce lecture and increase the use of other means of teaching 

mathematics (Howard High School, 1994; King, et al., 1975; King, et al., 1978; 

Meadows, 1995; O’Neil, 1995; Reid, 1995a; Sturgis, 1995; Kramer, 1996).    

At the sites where semestered block schedules correlated with lower mathematics 

achievement, there is evidence that such changes to teaching methods were limited. 

Raphael, et al. (1995) reported that teachers in Ontario’s semester classes were more 

likely to use workbooks, individualized materials, and visual materials but the authors 

commented without further elucidation that “the differences, if real, (were) probably not 

very large (Raphael, et al., 1995, p. 43).”   At the Georgia site described by Gruber and 

Onwuegbuzie (2001) teachers attended professional development in the summer before 

adopting the block schedule, but despite numerous staff changes there was no follow-up 

professional development at any time in the succeeding five years, and no systematic 

attempt to change teaching methods (personal communication, authors, April, 2002).  In 

British Columbia, there was no allocation of planning time that would enable teachers to 



change their teaching methods.  In fact, British Columbia’s schools kept planning time 

constant after switching to a block schedule by allocating to each teacher a full block-

scheduled period for planning during some terms, and no in-school planning time during 

other terms (Bateson, personal communication, January, 1996; Reid, 1995a). 

In North Carolina, where Algebra 1 scores increased under a semestered block 

schedule, planning time in block scheduled schools increased dramatically from one 50 to 

55-minute period daily to one 90-minute period daily (Averett, 1994).  Despite this, there 

may have been little change in teaching methods under the semestered schedule. Averett 

did report that in North Carolina, teachers used a wide variety of instructional practices in 

semestered classrooms, such as focusing on problem solving, conducting group 

discussions, and using performance assessments.  However, more recent surveys 

contradict this impression.  The North Carolina Department of Public Instruction (1997) 

reported instructional practices under the block schedule were mostly traditional, that is,  

lecture, students working at their desks, and small group work.  Assessment practices 

consisted mainly of traditional paper and pencil tests.  A survey of 2,167 North Carolina 

high school teachers, 1,036 of whom taught in traditional-scheduled programs and 1,131 

of whom taught in block-scheduled programs, produced similar results (Jenkins, Queen, 

& Algozzine, 2001).   There were few differences by schedule type in the use of most 

instructional strategies, with the exception that teachers in block scheduled classrooms 

used student coaching/peer tutoring slightly more often and used projects slightly less 

often.  Both groups of teachers reported more extensive training in direct 

instruction/lecture than in any other teaching method. 



Other authors have reported that under a semestered block schedule there was 

little change in methods of teaching mathematics (Shockey, 1997) or in teaching methods 

generally (Shortt & Thayer, 1997).  This observation should not be surprising.  Making 

appropriate adaptations to mathematics instruction under a block schedule will involve 

more than reducing the amount of teacher lecture and relying more on cooperative group 

work, individual projects, and peer tutoring.  As Burrill (1997, p. 3) put it, “You can have 

students in cooperative groups working on trivial tasks. You can use manipulatives to do 

rote, meaningless procedures. A teacher can walk around encouraging students but never 

check their work or their thinking.”   

Such implementations of “alternative methods” can have a negative effect on 

student learning, no matter what the schedule type.  As part of the same testing program 

reported by Marshall, et al. (1995) students in British Columbia completed a survey 

asking how often various classroom activities occurred in math lessons.  The British 

Columbia Ministry of Education (1995) reported that tenth graders with high scores on 

the test reported engaging in the following activities more often than did tenth graders 

with low scores on the test:  “The teacher shows us how to do math problems,” “We copy 

notes from the board,” “We work from worksheets or textbooks on our own,” and “We 

discuss our completed homework.”  In contrast, tenth graders with low scores on the test 

reported engaging in the following activities more often than did tenth graders with high 

scores on the test:  “We work on math projects,” “We work together in small groups,” 

and “we check each other’s homework.” 

In short, the forms of classroom activity that are most often used to replace lecture 

are not in and of themselves a panacea.  Instead, the key to successfully limiting the 



amount of lecture is probably to adopt the paradigm advocated by Hiebert, Carpenter, 

Fennema, Human, Murray, Olivier, and Wearne (1996) and make problem solving the 

basis for reform in curriculum and instruction.  According to these authors, “analyzing 

the adequacy of methods and searching for better ones are the activities around which 

teachers (should) build the social and intellectual community of the classroom (Hiebert, 

et al., 1996, p. 16).”  Centering classroom work around these kinds of activities will help 

to ensure that small group work and mathematics projects engage students in 

mathematical learning, not just trivial tasks. 

At Suburban High School, the vehicle by which the mathematics faculty both 

redesigned the curriculum to match the timetable available under a semestered block 

schedule and redesigned instruction to center around mathematical problems was the IMP 

curriculum.  The next section reviews the literature on IMP.  It includes a description 

both of the purposes of the curriculum and of the research to date on achievement effects 

of IMP and similar curricula designed to implement the NCTM Curriculum and 

Evaluation Standards (NCTM, 1989). 

The Interactive Mathematics Program (IMP) 

IMP was written by a team of four authors, two of whom had earned doctoral 

degrees in mathematics and two of whom are classroom teachers of secondary 

mathematics (Fendel, Resek, Alper & Fraser, 1997).  These authors began working in 

1989 under a grant from the California Postsecondary Education Commission, and 

completed the curriculum with the assistance of funding from the National Science 

Foundation.   



Although the authors began their work before the NCTM Curriculum and 

Evaluation Standards (NCTM, 1989) were published, early drafts of the Standards were 

available and from the beginning IMP was designed to comply with them.  Thus, the 

language of the original California grant mirrored many of the key themes that were 

emphasized in the soon to be published Standards.  Specifically, the IMP authors were 

engaged in developing a core high school curriculum that would replace the traditional 

Algebra I-Geometry-Algebra II/Trigonometry sequence and would set “problem-solving, 

reasoning, and communication as major goals; include such areas as statistics, 

probability, and discrete mathematics; and make important use of technology” (Key 

Curriculum Press, 1998, p. Section II, p. 9).  Other goals adopted by the authors were to 

integrate algebra and geometry and to create a curriculum that would contain numerous 

small group and individual investigations.  Further, in response to the Standards’ call to 

develop “mathematical power” in all students, the IMP authors designed a curriculum 

that could be used by students with a wide range of abilities in a heterogeneous 

classroom.  In order to accomplish these goals, the authors explicitly acknowledged that 

they would follow NCTM’s (1989) advice to de-emphasize paper-and-pencil skills 

(Alper, Fendel, Fraser, & Resek, 1997). 

The IMP curriculum consists of four textbooks, each containing five modular 

units.  Each unit of the IMP curriculum generally begins with a central problem or theme.  

The problems are generally too complex for students to solve initially. Teachers guide 

students through a variety of smaller problems that develop the skills and concepts 

needed to solve the overarching unit problem.  Numerous other long-term problems, 

called “Problems of the Week” are included in each unit  (Key Curriculum Press, 1998).  



Supplemental material is available in each unit to be used for additional practice or for 

extension, depending on student needs. 

IMP Synergies With a Semestered Block Schedule 

 The characteristic of the IMP curriculum that first attracted the interest of the 
faculty at Suburban High School was its integration of algebra, geometry, trigonometry, 
probability, and statistics.  Mrs. Sullivan, who chaired Suburban High School 
mathematics department at the time IMP was adopted, reported that she had long been 
concerned about the her students’ lack of ability to use their algebra knowledge when 
they took her calculus classes.  Generally, calculus students had taken Algebra 1 in eighth 
grade and Algebra 2 in tenth grade.  She felt these students tended to “compartmentalize” 
their algebra knowledge into these two courses and were not fully prepared to apply it in 
calculus.  A block schedule, with potentially longer gaps of time between classes, was 
likely to make this situation worse.  In order to spread algebra study over more courses 
and better connect it to other areas of mathematics, the Suburban High School faculty 
decided to integrate the algebra, geometry, and trigonometry curricula when their school 
adopted a semestered block schedule.  It was during discussions with nearby college 
faculty about the feasibility of writing their own integrated curriculum that Suburban 
High School teachers were first made aware of the possibility of utilizing the IMP 
curriculum. 
 A second aspect of the IMP curriculum that recommends it for use with a 
semestered block schedule is the active nature of IMP classrooms.   According to the 
curriculum authors, maintaining an active classroom consistent with IMP’s philosophy 
often means “replacing a teacher-led, whole-class discussion with a small-group activity 
that provides more immediate engagement for students (Alper, et al., 1998, p. 163).” To 
illustrate the way IMP accomplishes this, the authors presented the “Proof by Rugs” 
activity shown in Figure 1.  After they work on the problem in small groups, some 
students present their ideas on why the diagrams constitute a proof.  The IMP authors 
have found that when this occurs, all of the students are engaged in the problem and 
ready to listen to the reasoning.  This is precisely the type of activity that the literature 
reviewed in the previous section indicates may need to be emphasized in order to 
improve mathematics achievement under a block schedule. 



Figure 1.  Sample IMP small group activity. 

 

 
 
Alper, et al., 1998, p. 164 



 A related synergy between the IMP curriculum and a semestered block schedule 
involves planning and professional development.  As stated previously, researchers have 
recommended that teachers be given both opportunities for professional development and 
additional planning time when adopting a block schedule (Brophy, 1978; King, et al., 
1978; Watts & Castle, 1992; Averett, 1994; Meadows, 1995; Reid, 1995a; Canady & 
Rettig, 1995; Salvaterra & Adams, 1995; Kramer, 1997a).  Precisely the same 
recommendation is made for teachers beginning to teach the IMP curriculum (Key 
Curriculum Press, 1978).  Given the degree to which teaching the IMP curriculum 
naturally emphasizes the kinds of instruction that work well under a block schedule, 
learning to implement the IMP curriculum effectively can serve as the focus of 
professional development and planning time intended to improve mathematics instruction 
under a block schedule.  
 A final synergy between the IMP curriculum and the semestered block schedule 
may be the most important of all.  Because the curriculum is composed of 20 distinct 
modules, it is relatively easy to match the course content to the time available per course 
under a block schedule, by distributing the modules appropriately among several 
consecutive mathematics courses.  Thus, it is possible to take advantage of the schedule’s 
structure by designing a curriculum in which content is covered over a larger number of 
courses, with less material contained in each individual course.  As noted in a previous 
section, there are strong suggestions in the achievement literature that absent such an 
adjustment mathematics achievement is likely to decline under a semestered block 
schedule.  
IMP Connections to Learning Theory 

 IMP’s active and problem-centered approach to instruction is based on a 
constructivist theory of how students learn (Alper, et al. 1997).  The IMP authors quote 
the following passage from the Curriculum and Evaluation Standards to provide a 
rationale for the active IMP classroom: 

In many classrooms, learning is conceived of as a process in which students 
passively absorb information, storing it in easily retrievable fragments as a result 
of repeated practice and reinforcement.  Research findings from psychology 
indicate that learning does not occur by passive absorption alone….Instead, in 
many situations individuals approach a new task with prior knowledge, assimilate 
new information and construct their own meanings….This constructive, active 
view of the learning process must be reflected in the way much of mathematics is 
taught….Our ideas about problem situations and learning are reflected in the 
verbs we use to describe student actions (e.g., to investigate, to formulate, to find, 
to verify) throughout the Standards (NCTM, 1989, p. 10). 

 
 A second theory that appears to have influenced the development of IMP is 
situated cognition (Brown, Collins, & Duguid, 1989; Goldman, Petrosino, & the 
Cognition and Technology Group at Vanderbilt, 1999).  Situated cognition is based 
largely on two lines of research, namely investigations of transfer and investigations of 
expertise. Investigations of transfer have found that knowledge learned abstractly, in the 
absence of the context in which it is to be applied, is often “inert;” that is, when students 
need knowledge that they appear to have learned, they are unable to access it (Bransford, 



Franks, Vye, & Sherwood, 1989).  Investigations of expertise have found that experts 
tend to have rich, context-dependent schema for understanding and solving problems in 
their domain of expertise.  Often, they develop this expertise by participating in a 
“community of practice” to obtain objectives of value.  Expert tent makers often develop 
their knowledge as apprentices to more skilled tentmakers; expert mathematicians 
develop their knowledge working as graduate students with faculty mathematicians.  
Based on this perspective, advocates of situated cognition advocate having students work 
in groups on authentic problems that often take extended periods to solve.  The influence 
of situated cognition on IMP can be seen in the curriculum’s use of extended problems 
and on the emphasis placed on cooperative groups.  The authors intended for students to 
“explore open-ended situations actively, in a way that resembles the inquiry method used 
by mathematicians and scientists in their work” (Key Curriculum Press, 1998, section 2, 
p. 2). 
 


