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BRAINSTORMING: SHARPENING THE TOOL 
FOR MORE EFFECTIVE TEACHING 

Review by Ho Boon Tiong 

INTRODUCTION 

Teachers frequently use brainstorming in 
their classroom teaching or as part of a 
small group activity. However, in most 
cases, they almost invariably plunge 
immediately into the 'idea generation 
phase' without engaging the students in the 
earlier phases of preparation or orientation. 
They assume that the students know either 
the brainstorming topic or the problem 
statement and the rules of brainstorming 
well enough. This is usually followed by 
small group presentations after the students 
have generated a list of ideas. Again, in 
most cases, teachers do not evaluate these 
ideas, ask for comments from other groups, 
allow for discussion of the ideas presented 
or make any further reference to the list of 
ideas thereafter. Clearly, the last two phases 
of evaluation and follow-up are missing. 
This article examines the brainstorming 
principles and processes, provides a review 
of recent studies on brainstorming and 
offers some suggestions on the use of 
brainstorming as a pedagogical tool for 
more effective classroom teaching. 

REVIEW OF RESEARCH 

Brainstorming was popularized in the late 
1930s by advertising executive Alex F. 
Osborn (1963). He conceived it as a 
technique for overcoming the inhibitions 
many individuals have in generating ideas 
either alone or in groups. Osborn's best 
selling book, Applied Imaginatioiz, lays out 

two essential guiding principles, four 
strictly applied rules and a rigorous five- 
step process for a brainstorming session. 
The two core principles are deferred 
judgement and quantity breeds quality. This 
latter principle comes from his observation 
that first solutions may not be final ones, 
but they often lead to usable ideas. 

Osborn's four rules of conduct for 
brainstorming are: 

1. no criticism; 
2. freewheeling is encouraged and 

welcomed; 
3. go for quantity; 
4. combine and improve or 

"piggybacking". 

Osborn, assumed that we are all both 
creative and judgemental. But because of 
our socialization - background, schooling, 
and various life experiences -we often pre- 
judge and censor our most creative ideas. 
The no criticism andfreewheeling $ideas 
are attempts to overcome this inhibition. 

Osborn's Jive-step process includes: 

1. preparation; 
2. orientation; 
3. idea generation; 
4. evaluation; 
5. follow-up. 

During the last stage of this process the 
group designates one person - not 
necessarily the facilitator - to receive 
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additional ideas that members may come 
up with after the session. This person also 
reports the group's best ideas to the 
"problem owner" (sponsor, client) if the 
owner did not attend the brainstorming 
session. 

Many studies that have been done on 
brainstorming have yielded ambiguous 
findings. While research findings have not 
been positive towards group brainstorming 
(Mullen, Johnson, and Salas, 199 l ) ,  
practitioners have made enthusiastic claims 
about the efficacy of group brainstorming 
(Deslimukh, 1990). Despite this, 
brainstorming continues to be 
recommended and accepted for one simple 
reason: people believe that brainstorming 
is an effective problem-solving tool 
(Paulus, Dzindolet, Poletes, & Camacho, 
1993). 

Quantity vs. Quality 

Support for Osborn's assertion that quantity 
leads to quality has also been mixed. 
Bouchard (1969) reported a strong 
correlation between quality and quantity. 
However, more recent studies do not seem 
to support this claim (Gryskiewicz, 1988; 
Williams & Sternberg, 1988). To 
understand this seeming paradox, it is 
important to recognize that when Osborn 
presented his techniques in 1957, the term 
"brainstorming'' was a new word. But 
nearly forty years later, the term has become 
a part of our language and culture. As a 
result, people enter a brainstorming context 
with expectations about brainstorming in 
terms of what it can do for problem solvers 
and how it should operate. Rowatt et al. 
(1997) found that people actually value idea 
quality more highly than idea quantity. This 
suggests that brainstorming instructions 
might be revised to downplay the 

importance of quantity and instead 
emphasize the importance of quality 
(Williams & Sternberg, 1988). Implicit in 
this argument is the reasonable assumption 
that brainstorming instructions will be more 
effective if they are consistent with 
participants' expectations. 

Individual Brainstorming vs. Group 
Brainstorming 

Although most people believe that group 
brainstorming is more effective than 
individual brainstorming (Paulus et al., 
1993; Paulus, Larey, & Ortega, 1995), 
controlled studies comparing group 
bra ins torming wi th  individual  
brainstormers found that individuals in 
groups often generate 50% fewer ideas than 
solitary brainstormers and fewer high 
quality ideas (Stroebe & Diehl, 1994; 
Mullen, et al., 1991). Even so, those who 
participate in group brainstorming rate their 
performance more favorably than those 
who perform alone do (Paulus, et al., 1993; 
Paulus et al., 1995). Three reasons have 
been suggested as to why group 
brainstorming may not be effective: 

1. individuals may loaf when they are 
not held individually accountable 
for their performance (Karau & 
Williams, 1993); 

2. some individuals are 
uncomfortable or anxious in groups 
settings and perform poorly 
(Camacho & Paulus, 1 995); 

3. listening to others' ideas may be 
distracting and group members 
may forget ideas while waiting for 
their turn to present theirs (Diehl 
& Stroebe, 1991). 
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All Participants vs Selected Participants 

Osborn's "classic" brainstorming session 
brings together five to twelve individuals, 
chosen because of their knowledge of, or 
experience with, a problem that needs to 
be solved. However, according to Zemke 
(1993), brainstorming produces better 
results if the maximum number of 
participants is eight or nine and not twelve 
as Osbom suggested. There is also evidence 
that group brainstorming can be more 
effective with the right group members 
(Paulus & Paulus, 1997). It would be 
particularly beneficial when there is a broad 
diversity of perspectives represented in the 
group (Stroebe & Diehl, 1994). 

Classic Form vs Other Variations 

Many people are not aware of the many 
variations of the classical brainstorming 
procedure. These variations tend to be more 
complex than Osborn's model (Zemke, 
1993). They generally aim to overcome 
various shortcomings associated with the 
classical brainstorming or to promote a 
higher level of creativity. Several studies 
(Pebworth & Cooper, 1997; Thiagarajan, 
1991; Zemke, 1993) offer some 40 
variations which practitioners claim to be 
very useful and successful. 

Practitioners these days also have the option 
of conducting electronic brainstorming 
sessions using computers. The rationale for 
electronic brainstorming is that it allows 
groups to generate ideas anonymously. 
Anonymity may allow for evaluation 
apprehension to be reduced. Anonymity 
may also generate a less threatening 
environment to individuals because less 
skilled members can give input without 
having to worry about being judged by 
more highly skilled members (Kay, 1995). 
Electronic brainstorming also allows for 
members of the group to meet in separate 
locations in subgroups and then for these 
multiple subgroup meetings to be 
interconnected via a software and a modem 
(Dennis, 1988). When it comes to the size 

'" 
of the group, electronic brainstorming has 
no limit; it can easily accommodate twelve 
members or more. 

CONCLUSION 

From the review of the literature on 
brainstorming, it is clear that the findings 
of many studies are inconclusive. Teachers 
who frequently use brainstorming as a 
pedagogical tool in their classroom teaching 
therefore have to be made aware of these 
issues. In order to sharpen the tool for more 
effective teaching, one also has to study the 
implications of these findings. 
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IMPLICATIONS FOR TEACHING 

With reference to the studies cited, the following are some suggestions for 
teachers to note when conducting brainstonning sessions. 

1. Use a mixture of individual and group brainstorming. (Leggett et al., 
1996) 
So far, there is no evidence to suggest that group brainstorming is more 
effective than individual brainstorming. In general, teachers should use a 
mixture of individual and group brainstorming. Discovering the optimal 
mix for their students may take some trial and error. A procedure that 
involves individual brainstorming after group brainstorming can be more 

"effective than one in which individual brainstorming precedes group 
brainstorming. 

2. Know the students and allow for choice. (Camacho & Paulus, 1995) 
Certain people appear to be more comfortable or effective in groups than 
others. Students who have low interaction anxiety, have a preference for 
group activities and have high verbal skills are more productive in group 
brainstorming. Teachers need to know their students well and to allow 
them to choose the type of brainstorming that is best suited for their 
personal characteristics so that they spend most of their time under 
conditions which they can excel in. 

3. Use trained facilitators to assist in the brainstorming procedure. (Offner, 
et al., 1996) 
Most practitioners of group brainstorming recommend that brainstorming 
groups be assisted by trained facilitators (Rawlinson, 1981). However, 
since it is often not feasible to have a teacher facilitator work with each 
brainstorming group, a more useful strategy would be to train students to 
be effective group brainstormers. Experience in group brainstorming with 
an effective facilitator greatly enhances group brainstorming in subsequent 
sessions than those without facilitators (Paulus et al., 1996). 

4. Experiment with variations of the classic brainstorming procedure. 
(Pebworth, 1997; Thiagarajan, 1991; Zemke, 1993) 
According to Zernke (1993), variations of the classical brainstorming fall 
into two general categories: Interactive techniques and Parallel techniques. 
Interactive techniques such as Trigger Method, Successive Integration of 
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Problem Elements (SIL) Method and Wildest Idea depend on discussion 
and oral exchange. They work best when the group is small (fewer than 
ten people), time is plentiful, differences in status and opinions or 
viewpoints are likely to be minor and discussion is deemed useful. Parallel 
techniques such as Brainwriting Pool, Method 6-3-5 and Gallery Method 
depend on solitary idea generation followed by pooling and discussion of 
the result. These methods work best with larger groups or teams, when 
time is at a premium, when status differences need to be equalized or 
when a lot of ideas are considered important to the problem-solving 
process. 
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