
CAM Challenges 
Students 
to Perform 
Better

Suzanne K. Ryan

Comprehensive Achievement Monitoring keeps students and 
teachers informed of their progress while freeing teachers from 
much of the clerical work associated with testing.

"I missed a couple of objec 
tives last time. But I've been work 
ing much harder lately. I think my 
performance has really improved."

Those could well be the words 
of a junior executive trying to jus 
tify a salary increase during an 
annual performance appraisal. But 
the speaker is an 11-year-old from 
suburban Minneapolis who is tak 
ing part in a unique educational 
monitoring and achievement pro 
gram. Like employees in many of 
the nation's Fortune 500 com 
panies, the student is measuring 
his performance against pre-estab 
lished objectives. And all of those 
involved students, teachers, ad 
ministrators, and parents are en 
thusiastic about the results.

The Comprehensive Achieve 

ment Monitoring program, CAM 
for short, has been an integral part 
of the curriculum in Hopkins, 
Minnesota, since the early 1970s. 
Based on a project developed at 
Stanford University,1 CAM helps 
students monitor their academic 
progress and perform significantly 
better on course material. From the 
standpoint of teachers involved, 
CAM is a valuable instrument for 
managing classroom time and ac 
tivities.

Donald B. Sension, who heads 
up the Demonstration Evaluation 
Center where CAM is headquar 
tered, calls the program "an in 
structional management tool." 
"What we're doing," says Sension, 
"is taking the management-by- 
objective principles commonly

used in business and applying 
them in the educational arena. We 
define our course objectives and 
then test students against those 
objectives to make sure they're 
learning what's being taught. The 
principles have been tried and 
proven. All we're doing is chang 
ing the environment."

CAM is not the first instruc 
tional management system to be 
applied in the classroom. But Sen 
sion feels and rightly so that it 
is one of the most effective. An 
independent study conducted sev 
eral years ago compared the math 
performance of elementary school 
students using CAM with those 
not using the system. The CAM 
students scored significantly higher 
in math concepts and computation 
in the year-end Sequential Test of

1 Gorth, William P., O'Reilly, Robert 
P., and Pinsky, Paul D., Comprehensive 
Achievement Monitoring (Englewood 
Cliffs, N.J.: Educational Technology 
Publications, 1975).
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Educational Progress (STEP). As a 
control measure, both groups were 
tested in the mechanics of writing 
 a course without CAM proce 
dures. All of the students per 
formed about the same reinforcing 
the conclusion that the higher 
math scores were directly attribu 
table to CAM.2

CAM's effectiveness is not 
limited to math or to elementary 
school. Another study showed that 
CAM can also be helpful in im 
proving the mechanical writing 
skills of high school students. Stu 
dent scores in the STEP mechanics- 
of-writing section rose consider 
ably following a year's instruction 
under CAM. In writing expression, 
where CAM procedures were not 
used, performance remained un 
changed.

Why Is CAM Successful?

Why has CAM succeeded 
while other instructional manage 
ment programs have failed? One 
reason is the application of mod 
ern day technology to alleviate ad 
ministrative burdens. CAM re 
volves around a series of tests 
which are administered to students 
regularly usually every two or 
three weeks. Test results are data 
processed and returned within 24- 
48 hours giving immediate feed 
back to both students and teachers. 
The computer makes CAM timely, 
responsive, and adaptable to a va 
riety of subjects and classroom 
situations.

Although the computer han 
dles much of the clerical work as 
sociated with testing, teacher in 
volvement is essential to CAM's 
effectiveness. It is the teachers who 
must write course objectives and 
appropriate test items. According 
to Susan Guenther, CAM's dis 
semination coordinator, a team ap 
proach is generally used to obtain 
input from all those involved with 
the curriculum.

Objectives are numerically 
coded and distributed by teachers

to students and parents at the be 
ginning of the school year. This 
gives a preview of what's to come, 
but by no means replaces text 
books, parent conferences, or class 
room discussions. Objectives, as 
well as test items, are stored in a 
data bank at the evaluation center.

When a teacher wants to give 
a CAM test, he or she requests 
items covering specific objectives. 
Questions are selected from the 
data bank, assembled into test 
form, duplicated, and sent to the 
teacher. Completed tests are picked 
up by a CAM staff member or 
sent back to the evaluation center 
for data processing.

Each CAM test is actually a 
mini-final since objectives from the 
entire course are included. Tests 
normally have 20 to 25 multiple 
choice questions and take students 
less than a half hour to complete. 
"A CAM test is actually three 
tests in one," said Guenther. "It's 
a pre-test on items not covered 
yet, a post-test on material just 
completed, and a review of ma 
terial covered earlier." This ap 
proach enables teachers to check

retention, comprehension, and 
overall course knowledge on an 
ongoing basis. Regular retesting on 
material covered earlier enables 
students to build upon their 
knowledge and all but eliminates 
end-of-the-year cramming.

While most subjects can be 
"CAMed," there are a few excep 
tions. Courses that develop self 
expression, such as art and crea 
tive writing, and those which stress 
verbal skills, such as vocal music, 
are tough to adapt.

In Hopkins, youngsters begin 
CAM learning on the second grade 
level. An orientation booklet has 
been prepared by the CAM staff 
to dispel fears about testing. The 
booklet uses cartoon characters 
and simple language to explain 
what CAM is all about. It stresses 
that since tests include items not

2 A number of evaluation studies 
have been conducted by the Hopkins 
project. These have included studies in 
elementary mathematics and senior high 
language arts. In both cases, statistically 
significant differences were found favor 
ing the CAM group. An abstract of 
these studies can be obtained from the 
Hopkins project office.
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yet learned, it's O.K. to get some 
questions wrong.

"It generally takes two or 
three tests for the kids to get used 
to the program," said Wayne 
Fredrickson, a sixth grade teacher 
who has been using CAM for eight 
years. "But once they understand 
it, they really like it. They think 
CAM tests are fun."

"CAM takes the pressure off 
the individual," added Angie 
Bjorgan, who team teaches with 
Fredrickson. "It encourages self- 
motivation and rewards progress. 
Students at the top of the class 
strive to get 100 percent on CAM 
tests. But it's the children who 
start out low and improve who 
really become the heroes. The 
whole class cheers them on."

Students are able to chart 
their progress by means of com 
puterized coupons distributed after 
each testing period. Coupons show 
how well the student scored on 
the recent test and also report 
cumulative scores. The left side of 
the coupon lists objectives covered 
in the latest test. A "plus" sign 
following an objective means the 
students got that test item correct. 
A "minus" sign means the item was 
answered incorrectly. If the objec 
tive has been taught, "YES" is 
printed alongside the objective 
number. This means the student 
should know the material.

Even the youngest students 
quickly learn to read and interpret 
CAM coupons. "If you get a YES 
item wrong, that means you better 
go back and review," said a seem 
ingly wise third-grader from Min- 
netonka, Minnesota. "Nobody's 
gonna get mad if you miss a CAM 
question," she added confiden 
tially. "CAM helps you find out 
what you should study."

Learning Device for Teachers, Too

CAM can likewise be a tre 
mendous learning device for the 
teaching staff. Teachers receive 
two CAM reports after each test.

I

Using CAM in a classroom in Hopkins, Minnesota

A class roster gives individual stu 
dent scores on the most recent 
test, plus cumulative data for each 
student. Teachers are able to tell 
at a glance which students are ex 
celling and which may need indi 
vidualized instruction or review.

A second report provides an 
item-by-item analysis of how stu 
dents are doing as a group. Over 
all class performance on each 
objective during each testing 
period is shown. This information 
helps teachers pinpoint problems 
and make important decisions on 
how to allocate their time.

Let's say, for example, a CAM 
report shows that 84 percent of 
the class got an objective right 
immediately after studying the ma 
terial. However, three months 
down the line only 32 percent of 
the students responded correctly to 
that objective. Knowing the ma 
jority of the class has forgotten 
that objective may prompt the 
teacher to hold a special review 
session.

With CAM, teachers some 
times discover students know ma 
terial before it is covered in class. 
James Whitney, chairman of the 
math department at Charles A. 
Lindbergh high school in Hopkins, 
tells a favorite story to illustrate 
this point. "We were always so

proud of the tremendous job we 
were doing teaching certain alge 
bra concepts," Whitney related. 
"Once we started using CAM, we 
found out the students knew the 
material before we even taught it. 
They learned it in junior high. . . . 
That was rather deflating to our 
egos," Whitney admitted with a 
chuckle. "But it helped us come up 
with a better program. We revised 
the course and put the emphasis 
on other concepts."

Many teachers use CAM to 
open communication channels dur 
ing parent/teacher conferences. 
CAM presents concrete evidence, 
rather than just opinions, on in 
dividual student performance. A 
copy of course objectives and a 
booklet explaining the program 
are sent to each home in the fall. 
Students are encouraged to take 
their CAM coupons home and 
most do.

Parents who understand the 
CAM concept are among its big 
gest fans. One mother, who has 
several school-aged children, 
claims their superior performance 
in math is directly related to CAM. 
"I think CAM is absolutely won 
derful," she said. "It promotes 
competitiveness and encourages 
kids to work independently. Our 
fourth grader brings every CAM
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coupon home. He's at the top of 
his class in math. It bothers me 
they don't use CAM in our older 
son's junior high," she lamented. 
"He had CAM in grade school and 
really excelled. I have to question 
whether the junior high teachers 
are keeping him challenged.

"I suppose the junior high 
has good teachers," she added. 
"But I get the impression they 
want to shut parents out. CAM 
keeps us tuned into how our kids 
are doing. Without CAM, it's 
hard for us to tell if they're really 
learning."

Since being introduced nearly a 
decade ago, CAM has gained wide 
acceptance in Hopkins and neigh 
boring school districts. Over 
20,000 students in suburban Min 
neapolis are learning under the 
CAM concept today. The program 
is also now being disseminated 
nationwide under grants received 
from the U.S. Office of Education.

The Hopkins evaluation cen 
ter offers technical expertise, train 
ing and communication materials 
to school districts adopting CAM. 
Special workshops are held to help 
teaching teams in objective writing. 
"You have to have solid objectives 
if the program is really going to 
work," explained Guenther.

Objectives must be specific 
but not too narrow. "The student 
can add double digit numbers" 
may seem like a reasonable objec 
tive for a third grade math class. 
However, it is too general and 
doesn't define the process. A better 
objective would be: "The student 
can group addends into tens or 
hundreds to make finding the sum 
easy."

CAM Isn't "Canned"

CAM has a bank of over 3,000 
course objectives and 12,000 test 
items which were developed in the 
Hopkins district. While these ma 
terials are shared with adopting 
systems, Guenther discourages us 
ing them verbatim. "Different dis 

tricts emphasize different things  
and often use different textbooks," 
she said. "We feel CAM is most 
successful when each district es 
tablishes a somewhat unique pro 
gram."

Indeed, this is one of CAM's 
strengths. Most computer-based 
testing programs are "canned" and 
therefore inflexible. CAM allows 
and encourages an individualized 
approach to course materials and 
instruction.

CAM's professional staff 
learned quickly the importance of 
working closely with teachers. No 
matter how enthusiastic an admin 
istration is about CAM, the pro 
gram is doomed if teachers don't 
accept it. Because CAM represents 
something new and seemingly com 
plex, some teachers initially balk. 
They feel threatened and think 
maybe CAM will infringe upon 
their teaching freedom. When con 
fronted with that attitude, Sension 
responds pragmatically. "We're not 
telling you how to teach," he says, 
"but we're telling you if it worked. 
CAM can help you be a better 
teacher if you want to be."

It should be noted that neither 
the CAM staff nor school admin 
istrators use CAM to compare 
teachers or evaluate individual pro 
fessional performance. CAM re 
ports are sent only to the teacher 
in charge of the classroom. When 
a school utilizes team teaching, 
however, the teachers themselves 
usually compare notes. If it ap-

Suzanne K. Ryan is a self- 
employed writer-editor, Min 
neapolis, Minnesota.

pears one is getting a certain ob 
jective across better than the 
others, the more effective teacher 
is often asked to instruct the en 
tire group on that unit. The other 
teachers observe so they can adopt 
the more successful method.

Teachers who use CAM regu 
larly can't seem to say enough 
good things about it. "CAM offers 
hundreds of advantages and no 
disadvantages," said an enthusias 
tic fourth grade teacher. "It moti 
vates the kids and challenges me."

A graying teacher with 35 
years of experience offered this 
evaluation: "There's no way you 
can dislike CAM if you respond 
professionally. CAM provides job 
enrichment and helps teachers 
grow."

Surprisingly, CAM's opera 
tional costs are quite low, about 
$5 per pupil per year. However, 
initial installation and start-up ex 
penses can run between $5,000 
and $10,000 depending on staff 
size, programming capability, and 
available data processing facilities.

A medium-sized computer 
with batch capabilities is needed 
for CAM. Since only a small num 
ber of districts have this type of 
equipment, potential adoptees are 
limited right now, but Sension ex 
pects to solve that problem in the 
near future. Software that can be 
used on a microcomputer is being 
designed and should be available 
within the next year.

Even without the small com 
puter capabilities, Sension is con 
vinced CAM is having a far-reach 
ing impact. "We get 300 to 500 
requests for information every 
year," he said.3 "Applying busi 
ness management principles to 
education is a simple concept but 
a real breakthrough when it's done 
successfully. I believe CAM is in 
fluencing the way people look at 
the educational process." SJ

3 For more information about CAM, 
write to: Susan Guenther, CAM Demon 
stration Evaluation Center, Hopkins 
Schools, Hopkins, Minnesota 55343.
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