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Teaching Thinking to 
At-Risk Elementary Students

Evidence from the Higher Order Thinking 
Skills program suggests that at-risk students 
show little understanding of content without

first receiving concentrated instruction in 
understanding itself.

C an a thinking skills program 
generate major gains in basic 
skills of "at-risk" students? The 

answer appears to be "yes." Indeed, 
evidence from the HOTS (Higher Or 
der Thinking Skills) program suggests 
that a thinking skills approach can 
produce even greater gains in basic 
skills than overreliance on drill, mas 
tery learning, direct instruction, or any 
other current school improvement 
methodology.

HOTS is a thinking skills approach 
to Chapter I for grades 4-6. In this 
program all supplemental drill and 
content instruction is replaced by gen 
eral thinking activities specially de 
signed to transfer to gains in basic 
skills by increasing the conceptual 
ability of students to learn difficult 
content the first time it is taught in the 
regular classroom.

The program appears to be success 
ful with a wide range of students. Basic 
skills gains are exceeding national av 

erages. Last year for first-year Chapter I 
students in six schools the program 
produced average gains (fall to spring) 
of 13 percentile points (9 Normal 
Curve Equivalents [NCE]) in reading 
and 17 in math (11.5 NCE), the latter 
despite the absence of specific math 
activities in the first year of the curric 
ulum. More important, students' 
scores continue to improve after the 
first-year spurt.

Tucson Unified School District 
found that HOTS students in primarily 
Hispanic schools did significantly bet 
ter statistically in both reading and 
math than Chapter I students in con 
ventional programs. There are also 
indications that articulation, thinking, 
social interaction, and general aca 
demic skills have increased. In one 
school, 10 percent of the Chapter I 
students were rediagnosed and placed 
as gifted after a year. In another, 36 
percent of the Chapter I students 
made the honor roll. In all three

schools where thinking skills were 
measured, HOTS students did signifi 
cantly better than control students. 1 
Because of these results, the U.S. De 
partment of Education named HOTS 
an exemplary Chapter I program.

Through the efforts of many won 
derful teachers and the support of the 
Ford Foundation, in three years the 
HOTS program has grown from the 
original 6 sites to 75 pilot projects 
around the country, with representa 
tion from urban inner-city to one- 
school rural districts. The program is 
now being expanded to learning dis 
abled students in grades 4-6. to gifted 
students in grades K 2, and to Chapter 
I students in grades 3 and 7.

We have learned much from the 
success of HOTS about developing the 
thinking skills of at-risk students. 
Rather than focusing on the theoretical 
framework or specific techniques, this 
article will discuss conclusions about 
the conditions required for a thinking
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"Chapter I students 
lack experience in 
reflecting on ideas 
and constructing 
meanings and 
relationships; 
therefore, having to 
learn strange and 
difficult content by 
applying culturally 
strange thinking 
processes puts diem 
'in a double bind."

program to produce multiple, measur 
able benefits for at-risk students, no 
matter which thinking skills program 
is used. Many of these conclusions run 
contrary to popular beliefs and are 
difficult to prove, but they are based^ 
on extensive experience in working 
with at-risk students.2 These conclu 
sions do not necessarily apply to high-' 
performing students.

1. For at-risk students, thinking 
should not be integrated into the cur 
riculum until one to two years after' 
training in thinking begins. Chapter I 
students lack experience in reflecting- 
on ideas and constructing meanings, 
and relationships; therefore, having to 
learn strange and difficult content by- 
applying culturally strange thinking 
processes puts them in a double bind.. 
As a result, thinking is not developed, 
and the content is not learned. While 
thinking in content is the ultimate 
goal, it should not be the initial means.-

2. Many at-risk students have not 
internalized a cultural sense of what 
understanding is, probably because 
parents and teachers seldom hold "un 
derstanding conversations" with them. 
Many aspects of thinking are cultural, 
learned from the process of mastering 
an environment and from extensive 
interaction with adults. "Understand-, 
ing conversations" refers to a process 
wherein an adult, parent, or teacher' 
tries to get a student to examine the 
validity of expressed ideas given avail 
able information and to articulate why 
an initial idea is correct or incorrect 
based on the information.

Most of the students we deal with do 
not seem to know how to use ideas in 
school to develop understanding, to 
generalize, or even how to have con-' 
versations about issues other than turf-. 
dom. It is not that they do not have the 
ability; it is probably that understand 
ing conversations have never been, 
consistently modeled for them by; 
adults, either at home or in school. 
(This problem is not limited to stu 
dents from low SES homes.) Con-, 
versely, even if students engage in 
understanding conversations in the 
home, they might find few opportuni 
ties to- apply those skills in the school - 
context. Extended observations across 
a series of classrooms found hardly

any examples of teachers engaging 
students in understanding conversa 
tions even in small groups.

3. The key to any successful thinking 
skills program is teachers who are 
trained to facilitate "understanding 
conversations." The line between rote 
teaching and understanding conversa 
tions is thin. Subtleties in how teach 
ers phrase questions and respond to 
students' answers can render the most 
sophisticated thinking skills curricu 
lum and software into rote learning 
activities. Teachers must learn a whole 
new set of instincts to execute the 
model conversations contained in the 
HOTS curriculum.

The pedagogical techniques used in 
HOTS are based on three years of 
observing conversations between 
teachers and students and analyzing 
the conditions under which the think-

"It takes students . 
two to three months 
of almost daily work 
on thinking 
activities before 
they start catching 
on to what 
understanding is."

80 EDUCATIONAL LEADERSHIP



"It is clear that 
providing thinking 
activities at least 35 
minutes a day, four 
days a week, for 
about two years 
significantly 
improves ability to 
absorb content 
taught in 
conventional ways."

ing aspects of conversations break 
down. These techniques spotlight (1) 
how teachers ask questions; (2) how 
they respond to student answers that 
are either logically correct and antici 
pated, logically correct and unantici 
pated, or logically incorrect; and (3) 
how they guide students at the com 
puters.

Training for the HOTS program 
takes place over the course of a week. 
Teachers teach three lessons from the 
curriculum to their peers who act as 
students. The follow-up focuses oh 
critiquing how they respond to the 
kids' answers. Teachers learn what 
their bad habits are and how to listen 
closely to the conversations between 
themselves and their students. It takes 
teachers almost a year to feel comfort 
able using these techniques with stu 
dents. While the techniques are diffi 
cult at first, over time good teachers 
internalize them to the point that they 
become second nature. :

4. To help at-risk students under 
stand "understanding," thinking ac 
tivities must be intensive and consist 
ent over a long period of time. To ask 
a thinking question or do a thinking 
activity occasionally is of little value. It 
takes students two to three months of 
almost daily work on thinking activi 
ties before they start catching on to 
what understanding is; it is almost a 
year before they can habitually apply 
those thinking processes.

5. General thinking skills do not 
have to be linked to classroom content 
in order to transfer to higher test 
scores. While there are some linkages 
to the classroom curriculum, most 
HOTS activities are independent of 
classroom activities. However, the in 
creased ability of Chapter I students to 
absorb and integrate classroom con 
tent when first taught produces sub 
stantial basic skills gains without sup 
plemental drill even on criterion- 
referenced tests. In Detroit, HOTS stu 
dents did substantially better in both 
reading and math on criterion-refer 
enced tests without linkages than con 
trol students who received supple 
mental drill linked to the test and 
curriculum.

6. The only easily transferable skill 
is the ability to use language with 
sophistication. Students who are able 
to use language with sophistication 
can learn content better. We have 
proof for this in the strong gains 
being produced in math without ad 
ditional supplementary math activi 
ties. While many educators feel that 
students should be given separate 
help in reading and math by special 
ists, such an approach merely rein 
forces the students' tendency to view 
information as isolated facts. Gagne 
(1985) has noted that the cognitive 
underpinning of reading and math are 
the same. Both involve prediction, 
comprehension of text, and strategy 
development and testing. By develop 
ing these common skills through un 
derstanding conversations, students 
improve their performance in all con 
tent areas.3

"Students who are 
able to use language 
with sophistication 
can learn content 
better."
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"Once students 
accept the challenge 
of thinking for 
themselves and 
discover how much 
they enjoy it, 
inattention, 
discipline, and 
helplessness cease 
to be problems."

7 You are better off hating sophisti 
cated understanding conversations 
about simple, easily recognizable con 
cepts than simple conversations 
around sophisticated content or sqft- 
uwre. For example, teaching students 
Shakespeare will not develop general 
thinking skills if relatively few under 
standing conversations take place. 
Similarly, sophisticated software that 
teaches thinking skills will be of little 
value by itself. It is better to use simple 
software that is not designed to de 
velop thinking skills, but which facili 
tates sophisticated conversations be 
tween teachers and students.

8. Rather than being "taught," think 
ing and understanding should evolve 
from context. Curriculums that teach 
thinking can become simply more 
content presented and regurgitated in 
rote fashion. But, the understanding 
conversations developed around com 
puters in HOTS help students realize 
the need for particular types of ideas 
and thinking processes based on expe 
rience, as opposed to having first been 
"taught" the need and then how to do 
it. The formalized learning in HOTS is 
usually conducted after this realization 
has occurred, rather than before.

For example, students are intro 
duced to the importance of clues and 
their role. In the first few lessons 
students play a matching word game 
on the computer. As they attain mas 
tery and begin to get high scores, the 
teacher surreptitiously changes the 
rule about how the words have to be 
matched. Suddenly students realize 
that their strategies aren't working. 
Initially, they complain that the com 
puter is broken. When the teacher 
advises them that the computer is not 
broken and that the clues are on the 
screen, they quickly make the adjust 
ment and begin to get high scores 
again. After this exper.ence, the 
teacher tells them that rules change 
and that it is important to determine 
what the rules are at a given time. The 
same approach also works for devel 
oping reading comprehension. Simply 
put your students in a situation where 
they want to figure out how to use a 
piece of software, but don't tell them 
how to use it.

While some would argue that time 
is wasted letting this understanding 
evolve, this approach is far more 
meaningful to the student than when 
the teacher states: "Rules are impor 
tant, and the next few days we are 
going to learn how to look for clues." 
1 can hear the snores already.

9. Thinking skills cannot be devel 
oped without a thinking environment. 
Three components create a thinking 
environment. The first, which has al 
ready been discussed, is conducting 
understanding conversations with stu 
dents.

The second is intriguing students to 
the point where they will exert intel 
lectual energy. As such, workbooks 
and traditional forms of seatwork are 
not likely to stimulate the thinking 
ability of at-risk students. HOTS uses 
computers, team competition, and 
drama to stimulate students' curiosity 
about the problems presented.

The third is implementing "tough 
think" procedures, wherein teachers 
accept nothing less than thinking, and 
resist all student attempts to "con" 
them into simplifying or reducing the 
ambiguity. For example, teachers stare 
at the kids when they are not trying to

think of answers or articulate their 
ideas. (We are not talking about three- 
second pauses, we are talking about 
heavy-duty staring. The record for our 
teachers is 30 minutes.) Once students 
realize the teacher is serious, the next 
time they see the teacher going into 
the staring routine, they immediately 
start to think. In addition, if students 
ask for help when clues to information 
are already available, they are told that 
they are smart enough to figure out 
what to do on their own.

When teachers apply these tech 
niques consistently, students begin to 
respond. Once students accept the 
challenge of thinking for themselves 
and discover how much they enjoy it, 
inattention, discipline, and helpless 
ness cease to be problems.

10. The best utry to develop the 
self-confidence of students is through 
controlled floundering. Modem peda 
gogy seems to have shifted towards a 
belief that feeling good about oneself 
is the best way to enhance the learning 
of under-achievers. In essence, we

"Self-confidence 
evolves from success 
at a complex task 
that is viewed as 
valuable by the 
students and their 
peers."
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"HOTS uses 
computers, team 
competition, and 
jlratna to stimulate 
students' curiosity 
about the problems 
presented."

treat kids as morons with fragile psy 
ches when we feed them simple, dull 
material over and over again. The 
irony is that the techniques that have 
evolved to protect the students' self- 
concept prevent one from forming.

In reality, self-confidence evolves 
from success at a complex task that is 
viewed as valuable by the students and 
their peers. Given the complexity of 
tasks in the HOTS program, students 
often flounder the first day or two of a 
new unit. (However, the tasks are 
designed to keep the floundering to a 
short period of time.) While such 
floundering generates initial frustra 
tion, after the first few successes they 
realize that once they put their minds 
to a problem, they can figure out a 
good solution. The sense of accom 
plishment that comes from routinely 
mastering what at first seemed in 
comprehensible is a far more power 
ful learning experience than a teach 
er's telling them they are smart and

giving them simple tasks.
11. There is an optimal mix between 

thinking activities and rote learning 
activities. Proponents of thinking skills 
argue that education should prepare 
students for the information age by 
focusing on thinking and problem 
solving. On the other side, advocates 
of basic education argue that rote 
learning is the only effective way to 
teach content. This debate leads to 
wild swings in educational practice.

Such extremism is misplaced from a 
learning development point of view. 
Rote learning is, in fact, the most effi 
cient way to learn facts; and all good 
problem solvers must gather facts 
about problems they want to solve. 
However, rote learning does not trans 
fer to improvements in problem solv 
ing. But the right amount of the right 
type of thinking activities actually en 
hances the learning of basic skills 
while it improves problem-solving 
ability.
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Our research has not been conclu 
sive on the optimal amount of time for 
each type of learning; but it is clear 
that providing thinking activities at 
least 35 minutes a day, four days a 
week, for about two years substantially 
improves ability to absorb content 
taught in conventional ways. It is time 
to stop the old arguments and start 
designing synergistic interventions 
that consciously integrate the strengths 
of each pedagogical approach.

12. Given the sophisticated pedagog 
ical skills needed to conduct under 
standing conversations, it is best to 
place the primary responsibility Jbr de 
veloping thinking skills in the hands of 
a few outstanding teachers and train 
the rest of the staff to do the best 
possible job of presenting content. Ad 
vocating that all teachers should teach 
thinking most of the time is unrealistic 
and unnecessary. Just as only a few 
doctors have the skills to be heart 
surgeons, only a minority of teachers 
have the skills needed to conduct so 
phisticated understanding conversa 
tions at the level necessary to produce 
transfer to multiple learning outcomes.

HOTS has demonstrated that one or 
two highly skilled teachers, interven 
ing at key development points, can 
dramatically change how at-risk stu 
dents feel about themselves and en 
hance their learning potential. How 
ever, since the extent to which stu 
dents apply the thinking skills to the 
content of other classes depends 
partly on how well the other classes 
are taught, it is counterproductive to 
get the other teachers to focus on 
thinking activities prior to their achiev 
ing quality content instruction.

New Approaches Needed
Given the results from the recent na 
tional study by the Office of Educa 
tional Research and Improvement 
(OERI) that Chapter I has failed to 
narrow the gap between advantaged 
and disadvantaged students, and that 
gains are generally not retained, new 
approaches must be developed and 
tried, based on different theories of 
learning. If we merely apply existing 
techniques more efficiently, we may 
simply speed up the rate at which

information flows out of the mind and is 
forgotten. The issue is not whether to 
have pullouts or in-class models, but 
how to develop and test new metaphors 
about how to stimulate learning.

Fortunately, there are many tal 
ented, energetic, and dedicated teach 
ers out there who are looking for 
better ways to work with students. If 
we can figure out how to provide 
these teachers with better instruc 
tional frameworks and incentives, we 
will have taken a major step toward 
solving the dilemma of the at-risk 
student. D

1. All statistics are based on evaluations 
conducted by the schools mentioned in 
this article.

2. Individuals wishing additional infor 
mation about the HOTS program and tech 
niques can contact Stanley Pogrow at the 
University of Arizona, College of Educa 
tion, Tucson, AZ 85721.

3 Some argue that developing the abil 
ity to be reflective about ideas and using 
language with sophistication is a very nar 
row definition of higher-order thinking. 
While the definition may be narrow as 
compared to programs that list hundreds 
of thinking skills, the skills developed in 
HOTS are not narrow; they are both the 
most fundamental and the broadest avail 
able to the human race.
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