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Introduction





Achievement in science, mathematics and other subjects is only one of many considerations in making a scheduling change in a secondary school. School size, nature of the student population, the community, special programs, school goals, etc., all play a part in such a decision. Achievement, however, is pivotal to such a decision in many schools, especially those with a highly academic or a university/college bound student population. The decision to change a school schedule is often fraught with controversy as parents, newspapers, and other media get involved. School leaders often compound the issues by overusing rhetoric rather than evidence when promoting such a change. 



Timetables/schedules come in almost as many variations as there are schools. These variations all have advantages and disadvantages. In the world of schools, elementary/primary through secondary through universities or colleges, timetables/schedules are, in general all-year in organization. There are exceptions but until recently these were relatively uncommon. 



Canada and the United States are countries with major secondary school timetable exceptions.  Since the late 1960's a more intensive approach has been used in some of the secondary schools of British Columbia, Ontario and other Canadian provinces. The name used was 'semesterí, or '4x4', or more recently, in the United States, one form of ëblockí scheduling. A typical semester/block timetable might include 4 courses each semester, with 4 classes a day every day for half the school year with a duration of 75 to 90 minutes per class. In universities and colleges the term 'semester' usually has a different meaning. A college or university that uses a 'semester' approach usually splits all- year courses in half with students still taking the same number and type of course throughout the school year with no increase in intensity. Semester/block organization in secondary schools appears to be more common in Grades 11/12  than in lower grades



In September 1991, one secondary school in British Columbia implemented a somewhat radical timetable innovationñ classes of about two and one-half hours in length, only two classes a day, and the same two courses every day for approximately 9 or 10 weeks. As of 1997, the number of schools on this timetable has increased to 20 schools or more. This timetable could be viewed as the logical next step beyond a semester/block approach in increased intensity of instruction. The 8 courses a year are completed in 4 'quarters' and the term often used to describe this timetable is 'Copernicaní quarter, in order to distinguish this system from other quarter timetable systems. Why 'Copernican'? The idea for this timetable innovation came from an article titled The Copernican Plan: Restructuring the American High School (Caroll, 1990). This plan, with numerous components, included one key componentñ the 'Copernican change' (Carrol,1990) , a timetabling change to more intensive  approaches to secondary schooling. Both semester/block and ëCopernicaní quarter would constitute acceptable ëCopernicaní timetables according to the Carroll model. It is noteworthy that this intensive scheduling change proposal did not include music or physical educationñthey would continue all year. In British Columbia, music and physical education are often included in the regular 'Copernican' quarter timetable, with somewhat disastrous results in music and very mixed results in physical education. Intensive approaches do appear to favor subject areas such as technical education and other project-oriented programs. 



Since the beginning of this decade, in the United States and Canada, it appears that there has been an increasing move towards a semester/block approach with, however, little indication of many schools moving towards a ëCopernicaní quarter timetable. The most recent estimate is that about 50% of American secondary schools are on some form of block scheduling, including alternate-day blocks of all-year scheduling (NSTA Reports, 1997). This percentage is similar to many parts of Canada.





Scope of this paper



This paper looks at differences in achievement as well as participation rates and the opportunity to excel(percentage of ëAí grades). The comparison is limited to three basis timetable approaches of increasing intensity (assuming 8 classes/year):

	

	1. All-year/linear/concurrent- courses are spread through the entire school year, whatever the length of the class. It should be noted that in the United States one form of ëblockí timetable involves classes of 75 to 90 minutes on alternate days for the entire school year. This is also common in some parts of Canada.



	2. Semester/block/4x4 - classes are typically 75-90 minutes in length, with courses taught for half the school year, four classes a day, every day.



	3. Quarter (ëCopernicaní) /2x2x2x2- classes are about 2 and 1/2 hours in length, with courses taught for a quarter of the school year, two classes a day, every day for about 9 or 10 weeks.







Claimed benefits of intensive approaches



Claimed benefits of using more intensive approaches to timetabling are quite numerous and  have included (Canady & Rettig ,1995; Carroll, J.M. 1990; and others): 

	ï overall as good or higher achievement

	ï improved attendance 

	ï fewer discipline problems

	ï improved school atmosphere

	ï fewer dropouts

	ï use of more effective teaching strategies-teachers can no longer 	         	 	   lecture all the time.

	ï reduced emphasis on memorization

	ï more attention to critical thinking and problem solving

	ï reduction in the amount of fragmented instruction

	ï higher grades

	ï lower fail rate

	ï less material covered but depth of coverage improves 	 

	ï teachers get to know students better

	ï easier for teachers to manage fewer courses at a time 

	ï easier for students to manage fewer courses at a time 

	ï fewer final examinations at a time(Grade 12 in particular)

	ï better opportunity to repeat failed courses

	ï at-risk students benefit 

	ï less time is spent on classroom administration

	ï improved achievement by some Grade 12's, as they have  an opportunity 	    	or multiple opportunities to rewrite final examinations for higher standing.

	ï etc., etc., etc.



As expected, research and time have proven some of these claims to be unsubstantiated (e.g., improved attendance, Kramer, 1997a), other claims supported in part by research (e.g., fewer dropoutsñ however see the discussion of participation rate later in this paper), and the majority of these claims being very problematic (Since when do excellent teachers lecture all the time!).



There is also the important question of the retention of achievement over time. Intensive approaches can lead to large gaps in time between related course. For example a student might do a course such as  Chemistry 11 in the 1st quarter of Grade 11 and not do Chemistry 12 until the last quarter of the following year. Caroll (1990) addresses this issue with the following claim:



 Nevertheless, the evidence indicates that retention under this type of schedule will be as good or better than under a traditional schedule. (Reference 7, p. 362) 

 

 Reference 7  is a monograph titled Intensive Education: The Impact of  Time on Learning  in which Powell(1976) states:� 

	Although students and teachers believe that retention of materials improves with concentrated studies, no one has ever done a serious comparative study of retention under intensive and concurrent schedules. Thus, we don't know whether retention is better or worse in intensive learning. 

This is a major research need, especially since some of the teachers in mathematics and foreign languages have questions about retention in their subjects. (p. 14, emphasis is mine)



Such ëerrorsí add little credibility to the debate. While retention of achievement is not a major focus of this paper, it is a logical concern when discussing achievement and is implicated in some of the achievement data following.







Practice and theory



Why are the majority of timetable and schedules in the world, Kindergarten to Post-secondary, mainly of an all-year format? Why would you have difficulty convincing Grade 5 teacher, Mr. Jones and his Principal, Ms. Smith, that mathematics is best taught in, for example, the first 10 weeks of the school year, mornings, 2 1/2 hours a day, every day and science  left until the last 10 weeks of the school year?  We cannot just say “Elementary schools are different”. How does the usual all-year timetabling practice in Grade 5 suddenly become a poor idea in Grade 8 or Grade 12 as a school moves towards a more intensive approach? How do proponents of intensive practice like Carroll (1990) rationalize these approaches? 

We find quotations such as the following:



Some of what I present below[ the Copernican Plan] derives from my experiences with intensive summer school programs in Washington, D.C., and New Mexico. (p. 358 )  or



Teachers can teach students rather than cover classes (sic, p. 362 )



It appears that there is a tendency to justify radical shifts in secondary school timetables is based on personal observation with little reference to the research literature and also by the use of somewhat banal slogans in the context of a ëmore individualizedí approach to teaching. In a later article Carroll (1994) describes his evaluation of eight different high schools using some form of intensive timetabling and concludes:



	There is no professional reason to delay; in fact, continuing with the present Carnegie structure[short classes, all-year] raises serious questions of professional malpractice. .........The change in structureñthe systematic changeñwill get significantly better results than will be possible under the traditional structure. (no reference given, emphasis is mine, p. 113 )



Again we have claims, based on very limited data supporting very strong assertions.



In terms of theory supporting all-year timetable approaches, learning specialist in psychology refer to the spacing effect. This has been summarized in a review article as:

The spacing effect -ñ the tendency, given an amount of..  time, for spaced[or distributed ] presentations of a unit of information to yield much better learning than massed presentationsñ is one of the most remarkable phenomena to emerge from laboratory research on learning. (Dempster & Farris, 1990, p. 97 ) 



The importance of the spacing effect is also summarized by Dempster&Farris(1990): 



1st --The spacing effect is one of the most dependable and robust phenomena in experimental psychology.

2nd --The spacing effect is truly ubiquitous in  scope. It had been observed in virtually every experimental learning paradigm, and with all sorts of traditional research material.

3rd --The spacing effect has the distinction of being one of the most venerable phenomena in psychological literature.

 

 While it appears that theory matches timetabling practice in the worldñ all-year timetables- is theory supported by  research on achievement? 



Research on achievement



While there have been numerous small scale studies and school reports on achievement increases with intensive approaches, there have been relatively few large scale studies, most of which have been completed in Canada. Several recent small scale studies exemplify the typically mixed results obtained. Lockwood(1995) reports her Alabama study as follows:

	

There is no significant difference in the achievement of students in algebra and geometry on the two schedules. Therefore, the semesterized block schedule is a viable option for school districts...... . (p 108)



 Einender and Bishop(1997) report on an Ohio high school:



The study conducted at Philo High School supports other research: under block scheduling students earn higher grade point averages, .... . (p 53)



Wronkovich et al( 1997) investigated achievement in two Ohio districts over three years and concluded :



The traditional, year long study of mathematics was found to be preferable for the students in this study as it related to their ability to perform on a test of college-level math skills. (p 35)



Black(1998) reporting on the general success of a Colorado school writes:



But on other measures such as SAT and ACT verbal and math scores, the school is at a standstill or even loosing ground. Such mixed results raise the question of whether block scheduling boost student achievement. (p 34)



Large scale studies tend to be much more consistent. The first of the these studies was reported in 1986 by Raphael,Wahlstrom & McLean, who looked at the achievement of 5280 all-year and semestered mathematics students in 250 Ontario classrooms as part of the Second International Mathematics Study. They reported:



Suggestions reported in the literature of better student attitudes and achievement were not supported, and performance of grade 12 and 13 students in semestered classes was significantly lower than those in year-long classes. (p.36)



In 1990 Bateson, as part of the Provincial Science Assessment in British Columbia, looked specifically at science achievement in Grade 10 classes.  Similar to the Raphael et al. study (1986) he compared results between semester/block schools and all-year schools. His sample size was also large with 30,116 students completing the 

assessment instruments, with about 65% on an all-year format, 28% on a semester/block format, and the remaining on a variety of other timetable formats. He reported his results in JRST as follows: 



“It was found that, contrary to reported teacher perceptions of semester versus all-year courses, students in the all-year course consistently outperformed both first- and second-semester students in the domains tested, and there were no significant differences in the affective domain.” 

(Bateson, 1990, p. 233)



He also explored background components and found, except for a small difference in teacher experience, no difference in student, teacher, and school characteristics which could provide an alternative explanation of the achievement  differences. 

It should be noted that the curriculum in the secondary schools of British Columbia is centralized, with varying levels of specificity given in curriculum documents. Secondary science and mathematics documents have very specifically stated learning outcomes/instructional objectives (as well as all provincially examinable Grade 12 subjects).



The work of Bateson(1990) was replicated in May 1995 as part of the British Columbia assessment of both science and mathematics in Grade 10. This was the first  opportunity to compare Grade 10 achievement in schools timetabled in formats that were  all-year, semester/block or quarter (ëCopernicaní). There was considerable interest in this data, because of the on-going timetable debates in British Columbia and elsewhere. The format involved multiple forms, sorted by goals, with large samples (3000 to 4000) for each form. The result:

 

It appears that the hypothesized benefits of semester and quarter systems, in terms of student achievement, are not being realized in mathematics and science achievement in British Columbia. (Marshall et al., 1996, p.163)



In both mathematics and science at the Grade 10 level, with almost complete consistency on different forms, all- year students outscored semester students who outscored quarter students. Also, as would be expected, students in the first semester outscored those in the second semester (they had not finished the course) and students in the third quarter, outscored students in the other quarters. The only inconsistency of note: 1st quarter students outscored 2nd quarter students.



A typical (Lockwood, 1995), and often repeated( Kramer, 1997a, Einender et al,1997) criticism of this research, Raphael et al(1989) and Bateson (1990) is as follows:



The studies did not allow for the fact that students on the semester schedule were tested months after completion of the class(Lockwood, 1995, P. 103).



and



One key limitation of Marshall et al.ís study is the timing of the assessment. All students were tested in May 1995. Students had not yet completed the course, and those taking coursework in the second semester or the fourth 

quarter had yet to finish, respectively twice or four times as much content as those studying in the all-year format. (Kramer, February, 1997a, p. 30)



A bit of simple arithmetic suggests these arguments are incorrect. Approximately 50% of the semester/block students finish 100% of the course half-way through the year, and if, for example, the other 50% have finished 80% of the course in May, on average semester/block students will have finished 90% of the course material. 100% of all-year students will also have finished 90% of the material at the same point in May. The same argument applies to quarter students (about 75% of quarter students have finished 100% of the course and 25% have finished 60% of the course- the average: 90%!). Similar arguments can be presented on the issue of retention between the time of completion of a course and the writing of the assessment instrument. 



In 1997, the Council of Ministers of Education, Canada, reported a country-wide assessment of Mathematics achievement at ages 13 and 16 (School Achievement Indicators Program).  All 10 provinces and the Territories participated. In five of the provinces there were both French and English versions. Typical provincial samples were in the range of 500-1000 participants. Results were reported from level 1(lowest) to level five(highest). Results for semestered(block, 4x4),etc.) schools  were compared to full year schools as follows:







Age�

Sample size�

% of age group�% of those student at Level 3 or above��



13�



12 881�

Full year 86%



Semestered 8%

�

30%



24%��



16�



11 079�

Full year 40%



Semestered 49%

�

71%



55%��



Again we have achievement results which are consistent with previous studies: full year students achieve at a higher level as compared to semester students. It should be noted that the Council also completed an assessment of Science Achievement in 1995  but did not gather data based on school organization.















British Columbia Grade 12 Provincial Examinations



The large scale and expensive Grade 12 provincial examination system in British Columbia attempts to provide a consistent reference point over time. While there are a number of major concerns about the idea of a centralized common examination system, the quality of the examinations is usually not an issue- they are generally recognized as being of good quality and fair. The curriculum and table of specifications are very explicit. The examinations are constructed and marked by committees of experienced teachers. Issues relating to the quality and nature of the teaching strategies employed are problematic(see later discussion). The are given, as needed, at the end of semesters, quarters, etc.



For the most recent years, 1995-96 and 1996-97  the Ministry of Education has produced a document titled Distribution of  Letter Grades by  Course and School Organization  (British Columbia Ministry of Education, 1996,1997).  While these data must be treated with caution since school organization is estimated based on the number(percent) of examinations written at any particular examination session, the comparisons available are useful. While a variety of school organizations are reported, only the larger groups are considered, that is, all-year as compared to the more intensive approaches: semester/block, and quarter(ëCopernicaní)  timetables. The final mark a Grade 12 student receives in a course is determined by combining the  mark submitted by the school (teacher) and the mark obtained on the provincial examination. For our purposes, only the school marks and examination marks will be considered as follows:

				

					1. School Marks

						ï Average

						ï % Aís

					2. Provincial Examination Marks

						ï Average

					ï % Aís.

					3. Participation rate

					

Gore(1997) has also interpreted this data.

					



Participation rate is the percentage of grade 12 students from a particular school organization who took an elective and completed the course. Participation rate addresses, in part, the issue of dropouts (at least at the academic level).  The comparison of average marks addresses claims of increased achievement. The comparison of the percentage of Aís addresses questions concerning the opportunity to excel. It should also be noted that only large enrollment subjects are reported. Small enrollment subjects such as Japanese, German, Geology, etc., are not compared. Table I lists the number of students writing an examination by school organization. Somewhere in the range of about 300 schools would be involved. To provide a frame of reference, frequency and grade distribution tables follows.





	Table Ia Frequency    1996-97- Number writing Provincial Examinations

	



Frequency�

All-year�Block/

Semester�(Copernican)

Quarter��

Biology 12�

4964�

6824�

1137��

Chemistry 12�

5142�

5330�

622��

English 12�

12593�

18960�

2993��

French 12�

2794�

2233�

275��

Geography 12�

3524�

4171�

576��

History 12�

3153�

3938�

604��

Literature 12�

1813�

1893�

260��

Mathematics 12�

8407�

8936�

1163��

Physics 12�

3044�

2818�

345��

The frequency for 1995-96 is very similar. There may be a small shift to all-year schools from block/semester schools. The smaller frequency for quarter schools appears to produce more year to year variation. 







Table Ib Example distribution of letter grades-  Provincial Exam 1996-97

(Ministry of Education, Province of B.C. 1997)



Subject �Mean

score %�Stan.

Dev.�%

A�%

B�%

C+�%

C�%

C-�%

Fail�Part. 

rate��Biology 12�65.5�16.6�14.4�21.3�12.5�12.1�22.9�16.9�27.8��Chemistry 12�68.8�17.3�21.7�23.3�12.2�13.4�15.3�14.2�23.6��Math 12�66.5�18.0�17.9�21.3�11.8�14.5�16.6�17.8�38.2��Physics 12�69.9�19.0�25.7�22.3�13.0�10.4�12.0�16.6�13.6��

NOTE:    The percentage distribution of letter grades is as follows:

A : 86-100% ,B: 73-85%, C+: 67-72%, C: 60-66%, C-: 50-59%, f : <50%



















School Marks



TABLE IIa : 1995-96 School Marks- Average



Course/

Average %�

All- year�

Semester�

Quarter��

Biology 12�

74.3�

72.0�

73.4��

Chemistry 12�

75.9�

74.4�

76.6��

English 12               �

71.4          �

69.3�

70.6��

French 12�

78.3�

76.2�

77.7��

Geography 12�

70.54�

68.8�

70.55��

History 12�

72.1�

71.5�

73.3��

Literature 12�

73.9�

74.0�

73.7��

Mathematics 12�

72.9�

71.4�

71.6��

Physics 12�

75.9�

75.4�

76.2��



TABLE IIa list the average school (teacher) marks by school timetable organization. An interesting question, why are marks higher, on average, in subjects like French, Physics, and Chemistry but lower in English, Mathematics, Geography and History? As is expected, the difference for a given subject is small and it is difficult to discern patterns or trends. To discern trends, a color ranking system was used for this and subsequent tables as follows1































Ranking system





1st

��

2nd

��

3rd

��







Table IIb: 1995-96 School Marks: Average





Course/

Average %�

All-year�

Semester/

Block�

Quarter��

Biology 12�

74.3    �

72.0�

73.4��

Chemistry 12�

75.9�

74.4�

76.6��

English 12�

71.4�

69.3�

70.6��

French 12�

78.3�

76.2�

77.7��

Geography 12�

70.54�

68.8�

70.55��

History 12�

72.1�

71.5�

73.3��

Literature 12�

73.9�

74.0�

73.7��

Mathematics 12�

72.9�

71.4�

71.6��

Physics 12�

75.9�

75.4�

76.2��





TABLE IIc : 1996-97 School Marks- Average



Course/

Average %�

All- year�

Semester/Block�

Quarter��

Biology 12�

74.4�

72.5�

73.6��

Chemistry 12�

75.8�

74.8�

75.7��

Mathematics 12�

72.1�

71.3�

71.0��

Physics 12�

75.7�

75.1�

78.4��



The trend in average school (teacher) marks becomes obvious. Semester schools give lower marks than either all-year or quarter schools. Why should this be so? There is no other trend evident and the results between all-year schools and quarter schools are mixed. The trends in Table IIc(1996-97) is similar to  Table IIb(1995-96).  Semester schools also  give fewer Aís(Tables IIIa and IIIb). There may be a slight trend for all-year schools to give more Aís. The standard deviation of the averages tends be slightly higher for all-year and semester schools as compared to quarter school( for example, Chemistry 12 , a standard deviation of 14.40 as compared to 13.14).





TABLE IIIa 1995-96 School Marks: % Aís



Course/

% A�

 All-year�Semester/

Block�

Quarter��

Biology 12�

27.7�

20.9�

23.0��

Chemistry 12�

29.0�

25.1�

30.3��

English 12�

17.3�

15.1�

16.3��

French 12�

31.6�

26.8�

27.3��

Geography 12�

14.7�

12.5�

13.3��

History 12�

19.0�

18.6�

21.0��

Literature 12�

21.3�

22.0�

20.1��

Mathematics 12�

28.5�

22.8�

20.8��

Physics 12�

33.0�

30.2�

34.3��

TABLE IIIb 1996-97 School Marks: % Aís

Course/

% A�

 All-year�Semester/

Block�

Quarter��

Biology 12�

27.2�

22.3�

24.2��

Chemistry 12�

30.0�

25.9�

24.8��

Mathematics 12�

25.9�

23.0�

18.4��

Physics 12�

32.4�

30.4�

36.9��Provincial Examination marks

A very different trend is evident in the listed provincial examination marks as compared to school marks (Tables IVa and b, Va and b, ). While semester/block schools show a trend towards lower achievement compared to all-year schools, as projected by school marks, quarter schools, contrary to school marks, show an even greater trend to lower average achievement, the major exception being Biology 12 and Chemistry 12 in 1996-97(see the following discussion under ëParticipation Rate”) It also appears that the opportunity to excel is significantly reduced -- those students on either a semester or  ëCopernicaní quarter timetable obtained fewer Aís, with semester students out-performing those students on a ëCopernicaní quarter schedule in both 1995-96 as well as 1996-97. These marks are particularly disturbing in the context of participation rates( see TABLE VI and the discussion following). Also disturbing is the extent of the difference in many subjects.

TABLE IVa 1995-96 Provincial Examination: Average Marks

Course/

Prov. average�

All-year�Semester/

Block�

Quarter��

Biology 12�

69.3�

67.6�

68.0��

Chemistry 12�

71.5�

70.2�

70.4��

English 12�

68.1�

67.0�

65.1��

French 12�

72.4�

71.6�

71.1��

Geography 12�

65.9�

65.5�

63.6��

History 12�

67.9�

65.7�

65.1��

Literature 12�

71.9�

69.7�

68.6��

Mathematics 12�

69.4�

64.6�

62.5��

Physics 12�

69.4�

68.45�

68.54��

TABLE IVb 1996-97 Provincial Examination: Average Marks

Course/

Prov. average�

All-year�Semester/

Block�

Quarter��

Biology 12�

65.7�

65.3�

66.5��

Chemistry 12�

68.1�

68.8�

70.1��

Mathematics 12�

68.1�

65.6�

62.5��

Physics 12�

70.7�

69.1�

67.9��TABLE Va 1995-96  Provincial Examinations: % Aís



Course/

% A�

All-year�Semester/

Block�

Quarter��

Biology 12�

22.6�

18.5�

19.2��

Chemistry 12�

24.2�

22.1�

19.4��

English 12�

10.7�

7.5�

5.0��

French 12�

20.2�

19.9�

18.5��

Geography 12�

8.6�

8.0�

5.3��

History 12�

15.6�

12.0�

10.9��

Literature 12�

13.3�

11.0�

9.3��

Mathematics 12�

24.3�

14.1�

10.7��

Physics 12�

24.5�

19.4�

22.6��



TABLE Vb  1996-97  Provincial Examinations: % Aís



Course/

% A�

All-year�Semester/

Block�

Quarter��

Biology 12�

14.84

�

14.3�

14.77��

Chemistry 12�

22.6

�

21.0�

19.3��

Mathematics 12�

21.3

�

16.3�

9.9��

Physics 12�

28.3

�

24.5�

18.6��



There are several possible confounding effects associated with provincial examinations. One of these is instructional timeñ semester/block timetabled students receive somewhere in the range of 5-7 hours less instructional time because of the administration time necessary for two annual examination periods rather than just one. It is not clear if such an effect occurs with students on a ëCopernicaní quarter timetable where quarters are somewhat ëunevení in terms of time (some longer and some shorter).

There is a second possible confounding effect. In each of the last few years, prior to 1995-96 in British Columbia, a number of all-year timetabled schools have changed to a  semester/block timetable. As relatively little in-service has occurred, is the lower achievement an indication of a period of adjustment on the part of the teachers? Also, one of the reasons often given for a timetable change is a lack of satisfaction with results on, for example, provincial examinations. The rhetoric of claims suggests they will ëdo betterí if they change. Those schools remaining on an allñyear timetable may then experience an overall increased average as lower achieving schools move to a semester/block timetable.   If this is a factor, the opposite has not occurred as it appears there is a move back to all year schools in terms of the 1996-97 data. Over the last few years, the number of ëCopernicaní quarter timetabled schools has been relatively stable and the ëperiod of adjustmentí factor would not apply.



Kramer(1997b) quotes a British Columbia Ministry of Education study on the impact of provincial grade 12 examinations (Anderson et al., 1990) which identifies the increased use of memorization and rote learning as opposed to critical thinking and problem solving. He suggests that rote learning and memorization adapts least well to block scheduling. Unfortunately, the data do not distinguish between teachers (sample size of 947) responding from the perspective of different subjects. For example,  teachers of Biology 12 (a high memorization course)  will respond quite differently compared to teachers of a writing skill development course like English 12 or a very different kind of curriculum in subjects like Chemistry 12 or Mathematics 12. Also, it is questionable whether the data based on teacher response(as compared to the principal sample) support the reportís finding. When you look at the teacher data (TABLE IX) the results are quite mixed. In terms of memorization and rote learning, 41% suggest the emphasis is more, while 32% feel problem solving is more and 35% feel that critical thinking is more. Also, Anderson et al.(1990) did not do an analysis of recent examinations or the related tables of specifications. It is also interesting  that Biology 12(high memorization) is one of the more ësuccessfulí courses on the ëCopernicaní quarter timetableñ with very slight differences in terms of average, %Aís and participation rate compared to other timetables.

		TABLE IX  Percentage teacher response: Grade 12 Provincial 

	        		 Examinations (Anderson, et al. 1990)

�                    CHANGE(%)���Much

less�No

change�Much

 more����1�2�3�4�5�Mean��The emphasis I place on memorization and rote learning in my teaching is now....�

3�

8�

49�

30�

11�

3.38��The emphasis I place on problem-solving in my teaching is now.......�

5�

16�

47�

25�

7�

3.14��The emphasis I place on critical thinking in my teaching is now.....�

4�

18�

43�

26�

9�

3.18��

Despite the confounding factors associated with Grade 12 provincial examinations, there is a strong indication that the claims of increased achievement (including more Aís), using intensive approaches to school timetables are not warranted. Is this a typical case of data mirroring theory (the spacing effect)? Do these data apply to an ëat riskí population compared to an academic population? 





Participation rate



TABLE VI 1996-97  Provincial Exams:  % Participation Rate



Course/

% Part. Rate �

All-year�Semester/

Block�

Quarter��

Biology 12�

32.6�

28.2�

30.6��

Chemistry 12�

32.6�

21.6�

16.4��

English 12�

79.9�

73.2�

75.1��

French 12�

18.1�

9.0�

7.5��

Geography 12�

23.2�

17.6�

16.0��

History 12�

20.7�

16.6�

16.0��

Literature 12�

12.0�

7.9�

7.2��

Mathematics 12�

51.6�

34.1�

29.1��

Physics 12�

19.6�

11.5�

9.2��

Participation rate is the percent obtained by dividing the number of unique exam writers in the course by the September 30, Grade 12  total enrollment. There is little change in 1996-97 from the year 1995-96. In general this data reflects those students who have completed a course and chose to write the final provincial exam. Do low participation rates reflect actual enrollment or indicate a higher dropout rate?  In the sciences and mathematics, the participation rate is dismally low except for Biology 12.  Why should this be so?  Does this reflect the nature of these subjects i.e. the high memory emphasis in Biology 12 as compared to the problem solving components of Chemistry 12, Physics 12  and Mathematics 12? Is it easier to remember material over a shorter period of time, for example 9 weeks, as compared to 9 months? 



The participation rate in English 12 may reflect, in part, differences among the three populations. Participation rates of 79.9%, 73.2%, and 75.% in English 12  in 1996-97 possibly reflects the percentage of students pursuing an academic university/college programme. Students who do not take English 12 will take Communications 12, and will generally not apply to a university or college. They rarely take courses such as  Physics 12 or Chemistry 12, etc. As there are very similar participation rates in English 12 between semester/block(73.2%) and quarter schools ( 75.1%), comparisons are reasonable. An alternative interpretation of the English 12 participation rates is that it is more difficult for academically borderline students to pursue a university/college program with more intensive timetable approaches. 



The very important question must be asked: “Why do schools on ëCopernicaní quarter timetables have consistently low participation rates and such dismal participation rates in the ëhardí subjects of Chemistry,  Mathematics, and Physics?”. It is somewhat surprising that the average percentage and the percentage of Aís is not higher. These data do not appear to support  the claim of fewer dropouts with intensive approaches, at least in ëacademicí programmes. 



For a teacher in an average school, the general adage is: the higher your participation rateñ

	1. the lower your overall student average on the provincial examination, 

 and

	2.  the fewer the percentage of Aís



Why then, do all-year schools, with an overall high participation rate, do so well?







Summary



There are a number of questions to be consideredñ 



	ï There is a very strong indication that the claims of increased achievement (including the opportunity to excel i.e. more Aís), using intensive approaches to school timetables are not warranted. It appears that there are very large effects in some cases.  Is this a typical case of data mirroring theory (the spacing effect)? 

	

	ï How does increased intensity of timetabling apply to an ëat riskí population compared to an ëacademicí population? Borderline academic students appear to drop out of Grade 12 ëhardí courses or not even try(participation rate). Do  more intense approaches discourage students from taking ëtoughí course and hence limit their future career choices?



	ï Is individual school history of greater importance than comparing achievement between schools? 

		

	ï  Are there socio- economic factors that significantly  influence these results?



	ï If all parties involved agree that a particular curriculum is excellentñ for example Physicsñ is scheduling a factor in its delivery? Stated another way, does a Physics  course, which is excellent on an all-year timetable format become average or less when taught using block/semester or quarter scheduling format (or vice versa)?

		

	ï In some schools the issue is change or rather the notion that a change is needed in order to provide stimulation and interest on the part of the staff, students and the community. Will a timetable change assist in meeting this perceived need? 

 		

	ï In some schools, the use of tutors is not uncommon. An academically able student may have difficulty with, for example, Chemistry, Physics, Mathematics or English . How can productive tutoring at two hours a week in an all-year scheduled school continue to be effective in a semester/block school at four hours a week or (in theory!)  eight hours per week in a ëCopernicaní quarter school (following  over 12 hours of classes and further hours of homework! )? 



	ï For avid proponents of intensive forms of secondary school timetablesñ would the maximum ëbenefitsí occur if only one course were taught at a time, for 5/6 hours per day  for 5 weeks?



	

Lastly, in terms of any school change, it is important that a timetable change reflect the goals of the school. In general, successful schools have clear goals with a distinct understanding and commitment on the part of the teachers, students and the rest of the school community.  The key question in making a timetable change:



 “How will this change reflect and enhance the goals and mission of the school?”

























































NOTE

1. Colour Ranking Inspection Trend Analysis System( CRITRA System)*

 *Reginald D. Wild  1998 



ACKNOWLEDGMENT

Gordon Gore of Kamloops, B.C. for alerting me to the British Columbia Ministry of Education examination data and his  assistance in determining trends.



BIBLIOGRAPHY



Anderson, John O.; Muir, Walter; Bateson, David J.;  Blackmore, David & Rogers, W. Todd (1990).  The Impact of Provincial Examinations on Education in British Columbia: General Report.  Victoria, B.C.  British Columbia Ministry of Education.



Bateson,D.(1990). Science Achievement in Semester and All-year Courses. Journal of Research in Science Teaching, 27 , 233-240 .



Black, Susan(1998). Learning on the Block. The American School Board Journal, 185, 32-34



British Columbia Ministry of Education. Victoria (1996). Distribution of  Letter Grades by Course and School Organization.



British Columbia Ministry of Education. Victoria (1997). Distribution of  Letter Grades by Course and School Organization.



British Columbia Ministry of Education. Victoria (1997). Distribution of  Letter Grades: Full year Summary.



Canady, R. L., & Rettig, M. D. (1995). The Power of Innovative Scheduling. Educational Leadership  3,  4-10.



Carroll, J.M. (1990). The Copernican Plan: Restructuring the American High School, Phi Delta Kappan  71,  358-365



Carroll, J. M.(1994)  The Copernican Plan Evaluated: The Evolution of a Revolution. Phi Delta Kappan , 75,  105-13.



Dempster, Frank M., Farris, R. (1990), The Spacing Effect: Research and Practice. Journal of Research and Development in Education, 23, 97-101.



Eineder, Dale V., Bishop, H.L. (1997). Block Scheduling the High School: The Effects on Achievement, Behaviour, and Student-Teacher Relationships. National Association of Secondary School Principals Bulletin, 81, 45-53.



Gore, Gordon(1997). Timetables and Academic Performance. The Physics Teacher, 35, 525-527



Kramer, S. (1997a). What We Know About Block Scheduling and Its Effects On Math Instruction, Part I. National Association of Secondary School Principals Bulletin, 81, 18-42.



Kramer, S. (1997b). What We Know About Block Scheduling and Its Effects On Math Instruction, Part II. National Association of Secondary School Principals Bulletin, 81,, 69-82.



Lockwood, Susan L.(1995).  Semesterizing the High School Schedule: The Impact on Student Achievement in Algebra and Geometry,National Association of Secondary School Principals Bulletin, 79, 102-110.



Marshall, M., Taylor, A., Bateson, D., & Brigden, S. (1996).  The British Columbia Assessment of Mathematics and Science: Technical Report. British Columbia Ministry of Education, Victoria, B.C.



NSTA REPORTS! (1997). Block period schedules.` National Science Teachers Association, Arlington, Virginia May/June Vol.8 No. 6, p5.



Powell, B. (1976). Intensive Education: The Impact of Time on Learning, Education Development Center,  Inc.  Boston.



Raphael, Dennis, Wahlstrom, Merlin, & McLean, L. D. (1986). Debunking the Semestering Myth.  Canadian Journal of Education  11:1,  36-52.



School Achievement Indicators Program: Mathematics Assessment (1997), Council of Ministers of Education, Canada; Toronto, p97



Wronkovich, M., Hess, C.A., Robinson, J.E. (1997). An Objective Look at Math Outcomes Based on New Reseach Into Block. National Association of Secondary School Principals Bulletin, 81, 32-41.















Reg Wild

Department of Curriculum Studies

Faculty of Education

2125 Main Mall

Vancouver, B.C. Canada V6T 1Z4



Telephone	(604) 822-5315

FAX	(604) 822-4714

Email	wild@unixg.ubc.ca





British Columbia Provincial Examinations

http://www.est.gov.bc.ca/eval_acctblty/welcome.htm



British Columbia Instructional Resource Packages

http://www.est.gov.bc.ca/curriculum/curric/irp.html

�PAGE  �2�

Science Achievement and Block Schedules		





  








