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A computer-based instructional program 
for Chapter I students has enabled them 
to learn higher-order thinking skills, 
improve communication skills, and 
increase self-esteem, dispelling the myth 
of their limited intellectual capacities.

T he conventional approach to 
Chapter I education fills the test 
of equity. Drill and practice, the 

usual approach, often fails to develop 
even rudimentary basic skills, particu 
larly in the upper elementary grades. 
This failure is usually considered as 
further proof of Chapter I students' 
limited intellectual capacity both by 
staff members and by the students 
themselves. But even if it worked, the 
basic skills approach would not result 
in a substantial expansion of opportu 
nity in an age in which job opportuni 
ties are increasingly linked to high 
levels of problem solving skills.

An alternative perspective is that 
these students are, in fact, quite bright 
but need an incentive stronger than 
tests to stimulate them to use formal 
language and reasoning. Equity con 
cerns would suggest that, rather than 
postponing higher-order thinking ac 
tivities until students are at grade level, 
educators should (a) challenge stu 
dents intellectually and provide high 
er-order thinking activities as soon as 
students are developmental ly capable 
of handling them, and should (b) 
teach thinking skills in a way that also 
improves basic skills and social confi 
dence. These are the goals of the 
HOTS (Higher-Order Thinking Skills) 
program

HOTS is an approach to Chapter I 
for grades 3-6 that completely elimi 
nates drill and practice It is based on 
four assumptions:

1. Many Chapter I students are quite 
intelligent

2. Higher-order thinking skills de 
velop semi-independently of basic 
skills.

3. Systematic instruction in higher-

order thinking skills can be used as a 
basis for developing basic skills.

4. The best way to get students 
to feel good about themselves is to 
help them develop sophisticated skills 
that they did not feel they could 
achieve and that are admired by other 
students

Our definition of higher-order 
thinking skills is based on the use of 
information to solve problems rather 
than on classifications of thinking such 
as Bloom's Taxonomy A systematic 
review of the cognitive psychology 
literature suggests that there are fun 
damental differences between good 
and poor problem solvers. For in 
stance: (a) poor problem solvers do 
not outgrow simplistic problem- 
solving strategies, and (b) good think 
ers develop more sophisticated associ 
ations among concepts -in the long- 
term memory section of the brain. For 
these reasons, HOTS emphasizes 
teaching students to develop, articu 
late, test, and compare the results of 
different strategies, and to learn to 
generalize the use of concepts and 
strategies in various situations. Learn 
ing activities are organized in a man 
ner parallel to how the brain orga 
nizes information; this should lead to 
the formation of more sophisticated 
linkages in the mind, thereby making 
larger amounts of related information 
quickly available for problem solving.

Techniques Used in the HOTS 
Program
Chapter I students in the HOTS pro 
gram are brought as a group to a 
"thinking lab" equipped with comput 
ers, which motivate students to think 
deeply about ideas and provide feed-
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back at the rate at which they can 
think. Major development effort went 
into defining which types of instruc 
tion and curriculum development 
techniques best utilized the comput 
er's unique learning environment 
Computers by themselves cannot im 
prove learning; they must be accompa 
nied by first-rate instruction and cur 
riculum development efforts.

Teaching techniques. Lab teachers 
employ a number of techniques col 
lectively referred to as "rii-teach." 
Some basic techniques include the use 
of drama to heighten interest and curi 
osity, and thinking sessions before 
(and sometimes after) students use the 
computers. Time is also spent asking 
questions about the concepts illustrat 
ed by the technology, as opposed to 
questions about the technology itself.

The most significant departure from 
typical practice is in the way teachers 
respond to students. Even good, veter 
an teachers often provide more infor 
mation than students need to solve 
problems. Most teachers are easily 
conned into giving more and more 
information until the students can 
come up with answers without having 
to think very much. Students discover 
this early on, and this provides an 
incentive for them to act helpless, 
further reinforcing the view of Chap 
ter I students as having low ability.

To counter this tendency, the lab 
teachers are trained to almost "always 
refuse to answer a question with an 
answer. If students are to improve 
their ability to think, they must be 
given the space to think. Doing this 
requires establishing a consistent at 
mosphere that conveys the message, 
"If you do not think, you are going to 
be left out." When students complain 
that they do not understand something 
or cannot do something, the teacher 
usually tells them to read the screen 
and walks away; students are never 
reinforced for acting helpless. When 
first faced with this reaction by the 
teacher, students may pout or try to 
distract others. But seeing that other 
students are enjoying work on the 
computer, they too invariably get back 
on task. Qnce students take responsi 
bility for thinking, solving problems 
on their own, and helping each other, 
they come to appreciate their own 
problem-solving abilities.

The other major change is for teach 
ers to step back from the role of judge 
and expert and help students examine 
the consequences of their ideas. "This

is a good idea" is replaced by prompts 
such as, "Were the results what you 
expected? Why did it turn out differ 
ently?" In addition, teachers ask ques 
tions about the sophisticated concepts 
being illustrated by the computer rath 
er than about the mechanics of using 
the technology. There is a fine line 
between the questioning and teaching 
techniques appropriate for providing 
higher-order thinking and those for 
learning basic skills. Falling back on 
familiar teaching techniques can de 
feat the purpose of even the most 
sophisticated higher-order thinking 
curriculum and convert it to rote 
learning. Lab teachers report that it 
takes at least a month of persistent 
effort on their part before students 
stop "acting" helpless and confused 
and begin to realize that they are 
indeed going to have to think. It takes 
another month for them to realize 
they are good at it, and most blossom 
thereafter.

Curriculum. The HOTS curriculum 
includes a day-by-day script for the lab 
teacher's use of commercially avail 
able software. It is less concerned with 
the literal intended uses of the soft 
ware than with using a given program 
to create opportunities to link con 
cepts across diverse pieces of soft 
ware. The concept being linked is 
often not the task involved in using the 
software but some subtle issue related 
to the task. It is more important for 
students to recognize and articulate 
the linkage between the computer en 
vironments than to solve the literal 
task in a given program.

Rather than linking objective by 
objective to the classroom curriculum, 
the program enables students to bring 
chunks of information to the computer 
lab where they synthesize and integrate 
them into computer environments. 
Students learn to make decisions 
about the relative importance and uses 
of information. The linkage process 
helps heighten interest and indirectly 
reinforces the content of the class 
room. This reinforcement, combined 
with the students' increased coping 
skills, improves the quality of the time 
they spend in regular classes If the 
classroom teacher uses effective teach 
ing techniques and the curriculum has 
been aligned with standardized tests, 
basic skill scores will rise without 
any additional drill and practice With 
such a linkage, a problem-solving pro 
gram can enhance basic skills as it 
improves higher-order thinking skills.

Such a linkage also makes it possible 
to link the HOTS curriculum to any 
curriculum and textbook series used 
in the classroom.

Social Development
Chapter I students tend to have fewer 
friends than normally achieving stu 
dents, hence fewer opportunities to 
exchange ideas and use language in 
new ways. The HOTS curriculum cre 
ates situations in which students are 
forced to interact with others and to 
articulate sophisticated ideas and strat 
egies to achieve a common goal. Voic 
ing their ideas increases students' 
communication skills and ability to 
demonstrate their cognitive compe 
tence to other students thereby wid 
ening their circle of friends and in 
creasing communication opportunities 
and language development. Most im 
portant, this communication is around 
ideas rather than turfsmanship issues. 

The curriculum also uses role rever 
sal to increase the social confidence of 
Chapter I students. They become ex 
perts in the use of technology in 
school and are provided time to invite 
their non-Chapter I friends to share in 
its use after they have been properly 
tutored by the Chapter I student. So 
cial confidence and satisfaction in lin 
guistic competence is enhanced by 
opportunities for students to display 
or demonstrate their work in commu 
nity settings. The goal of the program 
is to turn the students into authors and 
playwrights, as opposed to simply 
teaching them to spell or write a few 
sentences.

Results
Initial results from the HOTS program 
suggest that with appropriate teaching 
techniques it is possible to achieve a 
wide range of benefits by intellectually 
challenging Chapter I students and by 
giving them the space and responsi- 
bilty to think within a systematic cur 
riculum. In fact, students exceeded 
our expectations in almost all cases. 
Reading scores were up in five out of 
six grade levels particularly in the 
key upper elementary grades. Higher- 
order thinking skill levels were above 
those shown by a matched control 
group. (Thinking skills were mea 
sured by the standardized Raven's Col 
ored Matrices and a series of brain 
teasers developed in-house) When 
the students first entered the program 
they were very impulsive in generat 
ing ideas. The first thing that came into 
their minds was their undying answer.
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But after only one year in the program, 
HOTS students generated more 
hypotheses and were better at discon- 
firming their initial ideas when faced 
with subsequent contrary clues than 
were students in the control group. 
Teachers and parents reported that the 
students had more staying power; they 
were better able to pay attention, did 
not get frustrated when their initial 
notions were not appropriate, and 
could come up with alternative ways 
of doing things.

HOTS students also had 50 percent 
more friends than students in the 
control schools among both non- 
Chapter I and Chapter I students. The 
combination of (a) using Chapter I 
students as tutors in the use of tech 
nology, (b) their growing experience 
in social interaction, (c) the language 
development gained through lab activ 
ities, and (d) self-confidence in their 
cognitive competence, all led to their 
willingness and ability to exert social 
initiative. Indeed, the Chapter I HOTS 
students were almost as popular as the 
non-Chapter I students.

Enormous Challenge
The results from this project suggest 
that we are seriously underestimating 
and failing to tap much of the intellec 
tual potential of a large number of 
students. Our experience suggests, 
however, that even with the use of 
new technology, tapping this potential 
requires different approaches to teach 
er training and curriculum develop 
ment, as well as dedicated teaching. At 
the same time, preparing students eq 
uitably for the Information Age re 
quires that education develop high 
levels of thinking skills in all students 
What the Higher-Order Thinking Skills 
project has accomplished in grades 3- 
6 must also be achieved by other 
programs at the secondary level. This 
means reorienting much of the sec 
ondary curriculum, not necessarily 
through new units, courses, or re 
quirements, but through shifting the 
emphasis of existing ones. The chal 
lenge for curriculum developers is 
enormous, but it probably represents 
the most critical need in American 
education.D

Stanley Pogrow i s Associate Professor of 
Educational Foundations and Barbara 
Buchanan is Curriculum Development 
Coordinator, both with the Higher-Order 
Thinking Skills Project, University of Arizo 
na, College of Education, Tucson. Arizona 
85721.
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