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EDITORIAL

Two heads are better than one?
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The superiority of small group instruction over lectures is a mantra repeated over and over 
at faculty development workshops and conferences, almost any place that educators assem-
ble. Typically, it is prefaced by a flat statement that “No one learns anything from lec-
tures”, which creates a serious case of cognitive dissonance, since the very folks who are 
proselytizing this “axiom” were likely to have received virtually all their own education (or 
not) from lectures.

Not surprisingly, the evidence about small group instruction, while fairly extensive, is 
far from uniform. Some evidence from systematic reviews showed that the effect size of 
small group instruction is moderate (Lipsey and Wilson 1993), however the control condi-
tion as not specified and as Cook (2009) showed any education (even lectures) is superior 
to no education. Moreover, some studies have shown a negative effect of small groups with 
non-expert tutors of about the same magnitude (Eagle et al. 1992; Davis et al. 1992).

A recent extensive review claimed, with evidence, that unguided instruction (discov-
ery learning) is an inferior instructional strategy, and that worked examples are superior 
(Kirschner et al. 2006). This too was contested (Hmelo-Silver et al. (2007); Schmidt et al. 
(2007). Still whoever eventually turns out to be right, small groups are not the magic bullet 
for learning that they are purported to be.

However, small groups are not viewed only as a sine qua non for their educational 
effects. We have all grown up with the idea that any problem that is tough to solve can be 
solved better by a small group. “Let’s get together and brainstorm that” is viewed as the 
solution to all ills. Books have been written about successful strategies for brainstorming. 
In the heyday of small groups, the sixties, where we did everything—EVERYTHING—in 
small groups, elaborate rituals called obscure names like “synectics” evolved to ensure that 
the small group would do everything just right. All of these were designed to get those 
creative juices going, unfettered by practical or theoretical constraints. And it was guaran-
teed that with everyone building on everyone else’s ideas, wonderful things would happen.

There was a small fly in the ointment however. I distinctly remember reading a 
small book that reviewed the evidence. One study in particular really stripped off the 
emperor’s clothes. They compared problem solutions on brainstorming groups to solu-
tions by the same number and kind of people who were locked in separate rooms and 
forced to come up with them on their own. When you looked at solutions generated by 
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individuals left to their own devices, they had more (no surprise) and better (surprise) 
solutions than the brainstorming groups.

I fear you will have to take my word for it, in terms of this old study. However, the 
idea of leaving people alone to come up with ideas and then aggregating results has 
not been entirely lost. It is now called the “nominal group process”—that is, a group in 
name alone. Strategies have evolved to conduct such an approach over multiple itera-
tions to arrive at a final optimal set of solutions. A recent review article (Van De and 
Delbecq 1971) comes to precisely the same conclusion:

…the optimal combination of group processes for a problem-solving committee 
is: (1) the use of nominal group processes for fact-finding, idea generation, or ini-
tial subjective probability estimation in the first phase of a committee’s work; (2) 
the use of structured feedback and interacting discussion in the second phase; and 
(3) nominal group voting for final independent individual judgments in the final 
phase.

However, these results have gone largely unnoticed. Conversely, some of the ideas about 
superiority of groups have been reborn recently as changes in the health care system 
result in more and more care being delivered by multidisciplinary groups like “health care 
teams.” The National Academy of Medicine has, in fact, proposed that one solution to 
diagnostic errors is collaborative, team-based diagnosis (Ball et al. 2015).

Until recently, while there was lots of evidence that much health care was delivered in 
groups or teams, there was not much evidence that this was a good thing. But in March, a 
study appeared in JAMA that purported to show that group diagnosis was demonstrably 
superior to individual diagnosis. (Barnett et al. 2019). From the abstract:

…groups consistently outperformed individuals regardless of approach…. Groups 
from 2 users (77.7% accuracy) to 9 users (85.5% accuracy) outperformed individual 
specialists in their subspecialty (66.3% accuracy; P < .001).

These gains, based on large sample sizes, are truly impressive. It really wants you to rush 
out and demand that every diagnosis should be done by at least two physicians. What a pity 
that they’re not true.

Here’s what actually happened. The study involved an online platform “Human Dx” 
where physicians and residents could submit cases in standardized format and could also 
attempt to diagnose cases in the data bank. The paper states that “more than 14,000 users 
… have made more than 230,000 contributions authoring and diagnosing cases.” In this 
study, the investigators located cases with 10 or more respondents. They randomly sampled 
10 attempts from the data base. They next determined whether a particular interaction was 
correct or incorrect based on whether the correct diagnosis (of the author) was in first 3 
positions of the differential. They finally created “groups” of size 2–9, and computed a col-
lective diagnosis for the group by weighting each diagnosis based on its order on the list 
form using a 1/n or 1/n2 rule. Finally, the average order for each diagnosis was computed 
(This is simply a calculation of the harmonic mean). Then if the correct diagnosis on the 
composite list was in the top 3, the “group” was correct. This was then compared to a ran-
dom individual. (I confess that this may not be exactly right, because some of the descrip-
tion was a bit obscure).

It is notable, that the label “group” is nominal. There was no actual group process; only 
post hoc averaging of independent contributions. As such, it says nothing about the effec-
tiveness of small groups; rather, it might be viewed as evidence that crowdsourcing works, 
which we already know.
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On a slightly more sophisticated level, it stands to reason that the average of “n” 
informed clinicians’ estimates of probability is going to be closer to the truth than any 
single estimate, however you choose to aggregate them. That simply reflects the “1/√n” 
relation between the standard error of the mean and the standard deviation.

In short, the paper yields a robust answer to the wrong question. What they should have 
done is compare the accuracy of “n” diagnoses obtained independently (using methods like 
the one they did use) to a single differential diagnosis obtained by consensus of a group of 
“n” who fought it out in a room.

Things have a way of popping up in multiple locations. Last month I holidayed with my 
wife of 50 years in Sri Lanka to celebrate this auspicious event. I happened to grab a copy 
of the international New York Times boarding an airplane. And there I spied an article 
reporting on a study that appeared in Nature that week, based on an analysis of “65 mil-
lion papers, patents and software products that span the period 1954–2014 and demonstrate 
that across this period smaller teams have tended to disrupt science and technology with 
new ideas and opportunities, whereas larger teams have tended to develop existing ones.” 
(Wu et al. 2019). It seems that the inverse relation between group size and productivity is 
universal.

Finally, to confirm this finding by example, I sought out the original theoretical article 
proposing the Higgs boson, which was published by Peter Higgs, alone, in 1964 (Higgs 
1964). I then located the article confirming the existence of the Higgs boson, which 
appeared in 2012 and had over 3000 authors (ATLAS Collaboration et al., et al., et al., ad 
infinitum ad nauseam).

To conclude, my title is almost right. A more accurate revision:
Two (Independent) Heads are Better Than One (Group of Two Heads).
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