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Di vi d in g  Op p o r t u n i t ies:  Tr ack in g  in  H ig h  Sch oo l  Sc ien ce 

 

I n t r o du ct ion  

Many states across the count ry already 

have or are in the process of increasing 

their high school graduat ion requirem ents. 

This is especially  t rue in science. For 

exam ple, Michigan has recent ly changed 

the num ber of required science courses 

from  zero to three. 

 

These changes are intended to, am ong 

other things, m inim ize the am ount  of 

variat ion in graduat ing studentsÕ science 

opportunit ies. Much of t his variat ion is the 

result  of the pervasive use of high school 

t racking Ð a pract ice that  is alm ost  

exclusive to the United States. 

 

This report  exam ines the extent  of 

t racking in 30 high schools that  are part  of 

PROM/ SE. These schools represented over 

14,000 students from  17 dist r icts. Our 

results find that  students in these dist r icts 

typically follow one of num erous t racks 

and are thus offered different  science 

opportunit ies. Consequent ly, when these 

students leave high school,  the am ount   

 

and type of science they have been 

exposed to vary widely.  

 

W h at  is  Tr ack in g?  

Tracking is the pract ice of assigning 

different  students to different  groups of 

courses. For m any years, t racking 

consisted of three dist inct  groups, which, 

ostensibly, m atched studentsÕ future 

educat ional and vocat ional plans:  the 

college preparat ion t rack, the general 

t rack, and the vocat ional t rack. Tracks 

spanned m ult iple academ ic subjects, so 

that  a student  in the general t rack for 

science was also in the general t rack for 

English, m ath, and social studies. 

 

Today, school-wide t racks are rarely overt  

aspects of school policy. Rigid curricular 

program s that  neat ly divide students into 

three dist inct  groups have largely 

dissolved (Lucas, 1999;  Oakes, 1985) . 

This does not  m ean, however, that  

schools do not  t rack students Ð m ost  do. 

Rather, instead of overarching curricular  

program s that  keep students in the sam e 
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t rack across subjects, schools now 

different iate students within subjects. This 

im plies that  within science, students take 

one of several groups of courses. Open 

any high school handbook and you will 

usually find a page Ð com plete with 

arrows and circles Ð dedicated to 

displaying the part icular  courses in each 

group and the order in which these 

courses are to be taken. You will also 

surely find a m ore com plex system  than 

the sim ple, college, general,  and 

vocat ional t r ichotom y. 

 

I n m any ways, general labels such as 

vocat ional or college preparatory do not  

adequately describe the large variat ion in 

the num ber, type, or  order of studentsÕ 

science courses. I t  m ay thus be m ore 

appropriate to define a studentÕs science 

t rack as the part icular sequence of 

courses he or she takes. 

 

W h at  Doe s Resear ch  on  Tr ack in g  Tel l  

Us? 

Tracking is not  a whim sical phenom enon. 

Most  schools and dist r icts in the United 

States t rack students because they 

believe it  opt im izes studentsÕ 

achievem ent .  Advocates of t racking argue 

that  this type of curricular different iat ion 

facilitates teaching and learning, as it  

m atches studentsÕ abilit y level t o the m ost  

suitable curriculum . Tracking theory 

contends that  som e students would 

st ruggle im m ensely in high- level curricula 

while low- level curricula would confine 

others.  

 

Most  research on secondary school 

t racking, however, has found that  

different iat ing the curriculum  tends to 

adversely im pact  students in low- level 

courses com pared to their high- t racked 

peers. Students in low- t racked courses 

are less likely t o expect  to go to college, 

less likely to actually at t end college even 

after  cont rolling for  studentsÕ post -

secondary expectat ions, and have lower 

self- im ages (Alexander & Eckland, 1975;  

Oakes, 1985;  Rosenbaum , 1980;  

Vanfossen, Jones, & Spade, 1987) .  

Tracking pract ices m ay vary across 

schools. I n schools where t racking 

pract ices " lack st ructural flexibilit y"  

(Oakes, 1985)  students m ay experience 

the ent ire high school curriculum  in a low 

t rack. Perhaps m ost  salient , though, is 

that  m any studies have found that  

t racking tends to exacerbate achievem ent  

inequalit ies between high-  and low-

t racked students (Gam oran, 1987;  

Gam oran & Mare, 1989;  Hallinan & 

Kubitschek, 1999;  Hoffer, 1992;  

Schneider, Swanson, & Riegle-Crum b, 

1998;  Stevenson, Schiller , & Schneider, 

1994) .  
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How  Doe s Tr ack in g Ar ise? 

I n order for m ult iple science t racks to 

subsist  in a school, the school m ust  offer 

m ult iple science courses. A school that  

offers four science courses Ð one 

corresponding for each grade level Ð and 

requires all students to take these courses 

offers only one possible sequence of 

courses, and thus one t rack. However, 

this is highly uncom m on. Schools t ypically 

offer  m ore than four science courses Ð 

often m any m ore Ð and thus allow 

students to choose from  num erous 

possible course sequences. These 

sequences can, and often do, vary by the 

num ber of courses taken, the order in 

which courses are taken, and the types of 

course taken. 

 

What  about  the schools taking part  in 

PROM/ SE? What  types of science courses 

do these schools offer? How m any? How 

are students arranging these courses into 

dist inct  course sequences? Most  

im portant ly, what  do the course 

sequences present  in PROM/ SE schools 

tell us about  studentsÕ opportunit ies to 

learn? This report  at tem pts to answer 

these quest ions. 

 

How  Man y  D i ffe r en t  Scien ce Cou r ses 

do PROM/ SE Sch oo ls Offe r ? 

Using enrollm ent  histories of over 14,000 

seniors in 30 PROM/ SE high schools  

across 17 dist r icts, we calculated the 

num ber of dist inct  science courses 

offered. Unless there were obvious 

m isspellings or abbreviat ions that  

suggested two courses were the sam e, no 

further classificat ion was done. Each new 

course t it le was therefore t reated as a 

different  course. Two courses were not  

considered to be the sam e unless they 

had the exact  sam e t it le. This m eans that  

two courses such as ÒBiologyÓ and 

ÒAdvanced BiologyÓ were considered to be 

two different  courses. 

 

I t  is possible that  ÒBiologyÓ and ÒAdvanced 

BiologyÓ or ÒPhysical ScienceÓ and 

ÒPhysicsÓ could represent  the sam e 

curriculum , but  this is an assum pt ion that  

we are not  willing to m ake. Previous 

research has shown that  the covered 

content  in two courses with a sim ilar t it le 

can vary wildly (Cogan, Schm idt , & Wiley, 

2001) . We therefore find it  m ore prudent  

to assum e that , because schools choose to 

represent  the general content  they are 

teaching in a course ( such as biology or 

physics)  by different  course t it les, it  is 

m ost  likely that  the content  is different , at  

least  t o som e extent . 

 

The 17 PROM/ SE school dist r icts offered 

num erous dist inct ly t it led science courses  

Ð 157 in all. These course t it les varied 

enough to m ake sim ple classificat ions 
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difficult 1. On the one hand, PROM/ SE 

dist r icts offered several courses that  m ost  

consider t o be part  of a standard science 

curriculum . For exam ple, we found that  

m ost  dist r icts had course t it les such as 

Biology I  and I I ,  Chem ist ry, Physics, 

Geology, Earth Science and I ntegrated 

Science, as well as typical advanced- level 

courses such as Ast ronom y, Advanced 

Biology, and various AP courses.   

 

Yet , on the other hand, we found several 

courses that  em body these standard t it les, 

but  differ  slight ly Ð ostensibly by their 

difficulty. These courses included General 

Science, Physical Science, and Basic 

Biology. Furtherm ore, m any PROM/ SE 

dist r icts offered several less com m on 

science courses Ð courses other PROM/ SE 

dist r icts rarely offered. Exam ples of such 

standout  courses were Botany, Ecology, 

Bioethics, Anatom y, Genet ics, Vertebrate 

Zoology, Aquat ic Science, Gardening I  and 

I I , as well as Advanced Gardening I  and 

I I , am ong others. These courses did not  

neat ly fit  into standard science categories 

and are part  of the reason for the large 

num ber of dist inct  science courses found 

across the PROM/ SE dist r icts. 

                                                 
1 We focus on the dist r ict  rather than the 
school because the dist r ict  sets curriculum  
policies. I t  is possible that  high schools in 
the sam e dist r ict  do not  offer the exact  
sam e num ber or types of science courses.  
However, an explicit  dist r ict  policy would 
have to allow this. Consequent ly, we 
found the variat ion am ong schools in the 
sam e dist r ict  to be quite sm all. 

Do PROM/ SE Dist r ict s Off er  t h e  Sam e 

Nu m b er  of  Scien ce Cou r ses? 

Although we found num erous dist inct ly  

t it led science courses, it  does not  

necessarily follow that  each PROM/ SE 

dist r ict  offered an equally expansive 

science curriculum . Schools st rongly 

varied in the num ber of offered science 

courses. Figure 1 displays the num ber of 

science course t it les offered by dist r ict . 

 

At  one end of the spect rum , som e dist r ict s 

offered relat ively few science courses;  two 

dist r icts offered fewer t han 12 courses (an 

average of 3 dist inct  courses per grade 

level) , with the m inim um  being 7 courses. 

But  on the other end of the spect rum , 

several PROM/ SE dist r icts offered 50 or 

m ore dist inct  science courses, with the 

m axim um  being 55 courses. I n fact , one 

PROM/ SE dist r ict  offered m ore biology-

oriented courses Ð Basic Biology, 

BioScience, Biology I , Biology I I , 

Advanced Hum an Biology, College 

Preparatory Biology, Environm ental 

Biology, General Biology, General Biology 

A, and General Biology B (10 in all)  Ð than 

another dist r ictÕs total offered science 

courses (dist r ict  EÕs 7 courses) . Even two 

geographically close dist r icts (dist r icts L 

and N)  differed by 35 science course 

offerings. 
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While looking only at  the ext rem e ends of 

the spect rum  m ay exaggerate the 

variat ion in course offerings, even a quick 

glance at  Figure 1 shows that  studentsÕ 

science learning opportunit ies in different  

dist r icts are anything but  sim ilar.   

 

W h y Do So m e PROM/ SE Dist r ict s 

Offe r  So Man y Cou r se Ti t l es? 

Though Figure 1 provides evidence that  

m ost  PROM/ SE dist r icts offer  m ult iple 

science courses, and thus seem ingly 

different  learning opportunit ies to different  

students, not  all dist r icts do so in a way 

that  suppresses studentsÕ opportunit ies.  

I n som e PROM/ SE dist r icts, the large 

num ber of science course t it les is due  

m ost ly t o the large num ber of advanced 

courses available. I n other words, 

students in these PROM/ SE dist r icts have 

relat ively few standard science course 

opt ions (e.g., Biology, Chem ist ry, or  

Physics) , but  num erous advanced course 

opt ions such as Advanced Biology, or AP 

Chem ist ry. Som e dist r ictsÕ large course 

variat ion, therefore, is concent rated at  

science curriculum Õs upper- levels. This 

type of variat ion provides students 

m ult iple opt ions to advance their interest  

in science beyond the standard science 

curriculum . These opt ions are precluded in 

other dist r icts offering only basic courses. 

From  this perspect ive, t hen, som e 

PROM/ SE dist r icts offer num erous science 

Figure 1. Num ber of High School Science Courses by Dist r ict  
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courses in order to enhance their 

studentsÕ learning opportunit ies. 

 

I n other PROM/ SE dist r icts, however, the 

large num ber of science course t it les 

reflect s a large num ber of available lower 

level courses. For exam ple, these dist r icts 

offer  num erous courses that  one would 

typically find in m iddle school such as 

Physical Science, Life Science, and Earth 

Science, or  scaled-down versions of 

standard high school science courses such 

as Biology A or Basic Biology. These 

PROM/ SE dist r ictsÕ large course variat ion 

is thus concent rated at  science 

curriculum Õs lower- levels. However, this 

type of variat ion, unlike the dist r icts that  

offer  addit ional science courses in order to 

provide addit ional advanced- level 

opportunit ies, has the potent ial to lim it  

studentsÕ learning opportunit ies. By 

offering m ult iple lower level courses, 

som e PROM/ SE dist r icts provide students 

several opportunit ies to spend their high 

school years steeped in coursework m any 

consider below the standard science 

curriculum , without  the opportunit ies to 

learn r igorous science content . 

 

W h at  Doe s t h e Pr o l i f er at ion  of  Co u r se 

Ti t les Mean  fo r  Tr ack in g?  

Of course, PROM/ SE dist r icts cannot  be 

neat ly classified as either concent rat ing 

m ost  science course opt ions at  advanced 

levels or lower levels;  m ost  dist r icts 

provide addit ional science courses at  both 

ends of the curriculum  spect rum . Yet , 

offering addit ional courses at  either 

curricular level increases the num ber of 

different  ways students can com bine 

science courses. I n other words, the large 

num ber of science courses available in 

m ost  PROM/ SE dist r icts leads to a large 

num ber of possible t racks or sequences 

through the science curriculum . 

 

More specifically , the large num ber of 

available science courses in m ost  

PROM/ SE dist r icts im plies that  students in 

each dist r ict  can arrange the t ype, 

num ber, and order of their courses Ð and 

thus vary their  exposure to science in 

num erous ways. Given the observed 

proliferat ion of high school science 

courses in PROM/ SE dist r icts,  t racking can 

result  from  two som ewhat  dist inct  

sources. 

 

First , it  occurs from  the fact  that  there are 

m any different  available course types. I n 

science, there are at  least  five course 

types:  biology, chem ist ry, physics, 

geology, and ast ronom y. How m any and 

which part icular broad categories of 

courses a student  takes defines a broad-

based definit ion of a t rack. For exam ple, 

m any high school students take one 

biology course, followed by chem ist ry and 

physics courses. From  this perspect ive of 

t racking, it  m akes no difference if the 
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student  took Advanced Biology or General 

Physics, only that  they took a course 

under the biology or chem ist ry um brella. 

 

The second defining aspect  of t racking 

derives from  the fact  that , within a school,  

there are often m ult iple versions of the 

sam e course category. For exam ple, a 

school m ay, and as we have already seen 

often do, have m ore than one biology 

course. I t  m ay offer  Basic Biology, College 

Preparatory Biology, Biology I I ,  AP 

Biology, or others. The above results 

dem onst rate that  this phenom enon is 

com m on in PROM/ SE dist r icts, especially 

in biology where, across the 17 dist r icts, 

there are 19 different  course t it les. 

 

The com binat ion of these two 

conceptualizat ions of t racking generates 

an even greater chance for  inequalit ies in 

science opportunit ies. For exam ple, two 

students in the sam e school m ay take 

substant ively different  courses (e.g. 

Biology, Physics, Chem ist ry,  Geology)  and 

take different  versions of these courses 

(e.g. Basic Biology vs. College Preparatory 

Biology) .  I n all, the large variabilit y 

between dist r icts in the num ber and types 

of courses offered portends prodigious 

differences am ong high school seniorsÕ 

exposure to science. 

 

 

 

How  Man y  Co u r se Sequ en ces Ar e  

Pr esen t  in  PROM/ SE Sch oo ls? 

I n order to exam ine this issue further,  we 

recorded each of the 14,000 studentsÕ 

course select ions and the order in which 

they took these courses. Each unique 

com binat ion of science courses const ituted 

a dist inct  science course sequence. 

 

I n all, there were over 1000 such 

sequences. But  like we saw with the total 

num ber of different  courses offered, the 

num ber of sequences varies appreciably 

by dist r ict . Figure 2 shows the num ber of 

different  course sequences present  in each 

dist r ict . I n som e dist r ict s there were over 

100 dist inct  course sequences while in 

others there were fewer than 30. Most  

dist r icts,  however, had closer to 50 

sequences. Nevertheless, the variat ion in 

the num ber of course sequences is 

st r iking Ð even the least  t racked dist r ict  

st ill had 13 dist inct  science course 

sequences. 

 

I t  is m isleading, however, t o think that  

each sequence is equally populated.  

Som e sequences contain m ore students 

than others. Therefore, Figure 2 also 

shows the m inim um  num ber of sequences 

needed to represent  a m ajorit y of 

studentsÕ ( i.e.  m ore than 50 percent )  and 

for  three- fourths of studentsÕ course-

taking behavior. 
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These percentages are part icularly 

revealing:  m ost  students in each dist r ict  

belong to a relat ively sm all num ber of 

sequences or t racks. I ndeed, for  6 of the 

dist r icts,  a m aj orit y of students took 5 or 

fewer sequences. Sim ilarly, in all but  one 

dist r ict , fewer that  one- third of the total 

course sequences were needed to account  

for  a m ajorit y of students;  in som e 

dist r icts,  fewer than one- fifteenth of the 

sequences were needed. For exam ple, in 

dist r ict  R, where there were 54 dist inct  

science sequences, m ost  students were in 

only 3 sequences.  Even to account  for 75 

percent  of the students, ÒonlyÓ 12 

sequences were needed. 

 

 

I n all, the num ber of sequences needed to 

account  for the sim ple m ajorit y of 

students was less varied than the total 

num ber of sequences. With the except ion 

of dist r icts A and F, which required 48 and 

47 sequences respect ively, the rem aining 

dist r icts varied from  2 to 15. Although this 

variat ion is m ore reasonable, it  is anything 

but  insignificant . Moreover, the fact  that  

51 percent  of students in each dist r ict  are 

ensconced in substant ially fewer  

sequences im plies that  the rem aining 49 

percent  of students are sprinkled am ong 

num erous alternat ive sequences. 

 

Perhaps the m ost  salient  exam ple of this 

issue occurs in dist r ict  F. Not  only were 

Figure 2. Num ber of Science Course Sequences by Dist r ict  
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there over 350 dist inct  science sequences, 

an incredibly large num ber to begin with, 

but  284 sequences were unique to one 

student . This im plies that  284 students in 

dist r ict  F patched together a unique 

sequence of science courses and, 

consequent ly t o som e extent , encountered 

different  learning opportunit ies. Providing  

different  learning opportunit ies to 284 

students is alarm ing, but  is even m ore 

st r iking when one considers that , in the 

ent ire dist r ict , there were only 719 

students. Moreover, only 10 of the 367 

sequences involved 10 or m ore students. 

As a result , 357 science course sequences 

in dist r ict  F involved fewer than 10 

students, a stat ist ic that  unm istakably 

clashes with the not ion of equal content  

coverage for all,  or even a m ajorit y  of, 

students. 

 

W h at  Scien ce Co u r ses an d   

Sequ en ces Ar e PROM/ SE St u de n t s 

Tak in g?  

As m ent ioned earlier  however, having 

m ult iple course sequences does not  

necessarily im ply lim it ing studentsÕ 

learning opportunit ies. Som e PROM/ SE 

dist r icts provided num erous advanced 

level courses in order t o allow students to 

pursue their interests beyond the standard 

science curriculum . Therefore, we m ust  

com plem ent  the above descript ion of t otal 

num ber of course sequences with a 

discussion of what  types and levels of 

courses com pose these sequences. 

One way to exam ine studentsÕ sequence 

com posit ions is t o look at  studentsÕ init ial 

courses. Figure 3 displays the percentage 

of students in each PROM/ SE dist r ict  

whose first  course is below, above, or 

equal to Biology I .2 As suspected, the 

percentage of students in each start ing 

level varies substant ially by dist r ict .  The 

percentage of 9th grade students enrolled 

in Biology I  ranged from  a low of about  

2%  in dist r ict  E to a high of approxim ately 

88%  in dist r ict  G. Most  dist r icts had about  

45%  of their students taking Biology I . 

 

The percentage of students taking Biology 

I  or higher varied even m ore substant ially, 

from  2%  to about  95% . Thought  about  

another way, this im plies that  the 

percentage of students beginning in 

classes below Biology I  ranged from  98%  

to 5% . Although for m any of the PROM/ SE 

dist r icts fewer than 15%  of students 

started their  high school science 

                                                 
2 Biology I  is the reference course because 
biology is the m ost  com m only offered 
course type and Biology I  is the m ost  
com m only taken course t it le in 9th grade. 
Biology is typically the first  course for  
students in m ost  U.S. high schools, act ing 
sim ilarly t o Algebra I  in m athem at ics. 
Moreover,  as will be seen later,  beginning 
high school in a course below Biology I  
st rongly influences future course choices. 
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coursework with lower- level biology or 

below-biology courses, t he m ajorit y of 

dist r icts had m ore than 40%  of students 

taking such courses. I n som e dist r icts,  

then, m ore than 85%  of students had 

opportunit ies to learn r igorous science 

content , whereas in other dist r ict s this 

privilege befell only a sm all percentage  

of students.  

 

Besides possibly being offered lim ited 

learning opportunit ies, beginning high 

school in courses below Biology I  also 

st rongly im pacts future science learning 

opportunit ies. Findings based on the 

Longitudinal Study of Am erican Youth  

 

data indicate that  students beginning high 

school in courses below Biology I  (General 

Science, Earth Science, Physical Science, 

Life Science, Environm ental 

Science/ Ecology, Marine Science, and 

Biology:  No Lab)  were less likely to take 

Chem ist ry I  and Physics I  (Schneider et  

al., 1998) . For exam ple, only 16%  of 

students who took General Science in 9th 

grade took Chem ist ry I  or higher,  and 

none took Physics I , though 7%  took the 

lower- level Physical Science. Sim ilarly, 

80%  of students beginning in a No Lab 

Biology course took Physical Science 

(none took Physics I  or higher) , and only 

8%  took Chem ist ry I . 

Figure 3. Start ing Level Science Course by Dist r ict  



 
 
 

©2008 PROM/SE, Michigan State University   Supported by NSF cooperative agreement EHR-0314866   www.promse.msu.edu            11 

The m eager percentages of students 

beginning high school in courses below 

Biology I  who encounter im portant  chem ist ry 

and physics learning opportunit ies are even 

m ore salient  when com pared to students 

who began in Biology I  or higher.  For 

exam ple, about  85%  of students beginning 

9th grade in Biology I  t ook Chem ist ry I  or 

higher, and about  50%  took Physics I  or 

higher, with an addit ional 14%  taking 

Physical Science. Overall, the science course 

pat terns seen in PROM/ SE dist r icts are 

sim ilar to nat ional pat terns (Schneider et  al., 

1998) . Though science is less hierarchically  

st ructured than m athem at ics, and thus the 

order one takes high school science courses 

is less defined, m ost  students in PROM/ SE 

dist r icts take biology, then chem ist ry, and 

then physics. And though this part icular 

sequence is com m on, som e argue that  it  

does not  necessarily  m ake scient ific sense. 

Lederm an (1998)  suggests that  it  is m ore 

sensible to take physics first . Nevertheless, 

as can be seen in Figure 3, opportunit ies to 

take any physics course, let  alone beginning 

in physics, varies st rongly by dist r ict . 

 

I m pl icat io n s for  St u d en t sÕ Scien ce 

Oppor t u n i t ies 

This report  has found several start ling facts. 

Dist r icts in PROM/ SE offer  an incredibly large 

num ber of dist inct  science course t it les and 

there is substant ial variat ion across dist r icts. 

Many of these course t it les are variat ions of 

broad curricular categor ies such as biology or 

chem ist ry. However, it  m ay be unwise to 

assum e that  these variat ions are sim ply 

different  nam es for the sam e course. Each 

course m ay present  different  curricular 

opportunit ies. 

 

This large variat ion in t he num ber and types 

of courses in PROM/ SE dist r icts portends 

wildly discrepant , possibly even chaot ic,  

learning opportunit ies. Though there are not  

discrete, overt  curricular t racks (e.g., the 

Òcollege-prepÓ or Òvocat ionalÓ t rack) , the 

large num ber of dist inct  science course 

sequences in m any PROM/ SE dist r icts im plies 

that  m any students are encountering 

different  learning opportunit ies within the 

sam e dist r ict . Students m ay have in com m on 

that  they at tend high school in the sam e 

dist r ict , but  as they graduate there is lit t le 

com m onalit y in the type of science to which 

they have been exposed. I t  is not  that  all 

high school students should take the sam e 

courses, but  there should be a high degree of 

overlap across program s for m ost  students. 

This would result  in a relat ively sm all num ber 

of science sequences Ð certainly not  100. 

 

I nstead we have seen that  students in the 

sam e dist r ict  enter high school in very 

different  courses and leave with dissim ilar 

learning opportunit ies. 
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