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In tro duc tion

In tro duc tion
In tro duc tion

Ev ery ed u ca tor wants his or her stu dents to de velop skills that al low them to work
to gether co op er a tively. We want young peo ple to ap ply what they’ve learned as they
solve new prob lems. We want them to be flex i ble enough to con sider a va ri ety of pos si -
ble an swers to open-ended ques tions. We want them to test and eval u ate so lu tions to a
prob lem rather than jump ing on the first “right” an swer they come up with. We want
stu dents to be will ing to tackle dif fi cult prob lems and to be per sis tent in their quest to
solve them. Most of all, we want them to be ex cited and en thu si as tic about learn ing.

Skills like these en able stu dents to suc ceed in real-world sit u a tions. But team work
or en thu si asm can’t be taught with drill and prac tice. You can’t pro mote flex i bil ity by
train ing stu dents to give the “right” an swers to stan dard ized mul ti ple-choice tests.

For tu nately, there are other ways to help stu dents de velop these skills and at ti -
tudes. For more than twenty years, Rich mond, Vir ginia, Pub lic Schools has con ducted
an an nual interscholastic, in tel lec tual com pe ti tion called Mind Games. This pro gram
was in sti tuted by ed u ca tors in the school sys tem’s pro gram for gifted ed u ca tion. On the
day of the com pe ti tion, teams of five stu dents mea sure them selves against a va ri ety of
prob lem-solv ing chal lenges.

We try to in volve as many stu dents as pos si ble in the com pe ti tion. Buses bring stu -
dents from schools across the city to a cen tral ath letic fa cil ity. The teams—along with
par ents, teach ers and stu dent cheer ing sec tions—dress in their school col ors. Each
school fields two teams of seven mem bers, five of whom may com pete in any one event. 
Each team is also al lowed two ad di tional stu dent “coaches,” who help the com pet i tors
pre pare for the events but will not com pete. Some schools even hold in tra mu ral com pe -
ti tions sev eral months in ad vance to de ter mine who will rep re sent their school in the
city wide com pe ti tion.

Teams gather on the bleach ers, ea ger to be gin the first of four events. As a team,
they an swer ques tions about math, sci ence, lan guage, so cial stud ies and cur rent events.
They brain storm mul ti ple an swers to open-ended ques tions. They solve logic puz zles.
And in the fea tured con test of this event, teams pres ent so lu tions to en gi neer ing prob -
lems they have worked on for sev eral weeks or more. Fi nally, as the com pe ti tion’s ad -
min is tra tors tally the scores, stu dents lunch on pizza and wait ea gerly for the fi nal
re sults. Be cause we award first through fifth place in each event as well as in over all
score, most teams come away with at least one rib bon. But most of all, stu dents all have
a huge amount of fun putt ing their in tel li gence and cre ativ ity to the test.
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The prob lems in this book are based on en gi neer ing chal lenges our stu dents have
tack led over the years. The prob lems are multidisciplinary and open to many pos si ble
so lu tions. They are writ ten to in clude ba sic skills from the core cur ric u lum. With the ex -
cep tion of the sim pli fied first chal lenge, Estimeasurement, they in clude el e ments of re -
search and writ ing, math e mat ics and sci ence, as well as some sort of ar tis tic
pre sen ta tion such as a skit, a song, or a poem. Each prob lem re quires just a few in ex pen -
sive ma te ri als and a min i mum of equip ment.

Al though these prob lems were orig i nally de signed for a gifted pro gram, the com -
pe ti tion it self should not be lim ited to stu dents iden ti fied as gifted. In fact, the prob lems
give all stu dents the op por tu nity to dis play their unique skills and tal ents. A num ber of
stu dents who later achieved suc cess in the Rich mond pro gram for the gifted first “iden -
ti fied them selves” through par tic i pa tion in these com pe ti tions. These prob lems make
ex cel lent chal lenges for in tra mu ral as well as interscholastic com pe ti tions or for or ga -
nized gath er ings of home-schoolers. They are just as suit able for af ter-school pro grams
or rec re ational or ga ni za tions such as scouts or Boys and Girls Clubs.

Stu dents are of ten mo ti vated by com pe ti tion. Nev er the less, we be lieve co op er a tion 
is an equally im por tant hu man pro cess. It is an es sen tial skill for the mod ern work place, 
where vir tu ally no one tack les a prob lem in di vid u ally. Be yond that, if hu man be ings are 
to con tinue liv ing to gether on our lit tle planet, co op er a tion is a skill we all must learn.
We have de signed each prob lem to re quire co op er a tive prob lem solv ing. To suc ceed,
teams must col lab o rate, di vid ing and shar ing tasks to work as ef fi ciently as pos si ble.
The teams that achieve the great est suc cess in these prob lems will be those who learn to
work to gether most ef fec tively.

Mind Build ers be gins with a few sim ple ex er cises that will help stu dents learn to
work more ef fec tively in teams. Fol low ing that is a se lec tion of ten warm-up prob lems
—short en gi neer ing chal lenges that can be com pleted within an hour or less, with lit tle
ad vanced prep a ra tion. These ac tiv i ties will al low stu dents to prac tice work ing to gether
in teams while they solve rel a tively sim ple en gi neer ing prob lems.

Fi nally, the book con tains a dozen com plete Mind Build ers, long-term chal lenges.
These are de signed for teams of stu dents to work on for an ex tended pe riod—as much
as a month or two. Much of this work can be done ei ther dur ing af ter-school ac tiv ity
time, or even dur ing class if the cur ric u lum per mits. In di vid ual team mem bers can do
some parts of the pre pa ra tory work for these chal lenges at home. The fi nal prac tices will 
have to be done as a team. And of course, the com pe ti tion it self is best con ducted in a
fes tive, large-group set ting in which each team gets to see the ef forts of the oth ers and
learn from them.

Each Mind Builder prob lem in cludes de tailed spec i fi ca tions of the prob lem’s re -
quire ments and a scor ing ru bric. Each team should re ceive a copy of the ru bric when
they start work on the chal lenge. This is very im por tant! Teams should know ex actly
how they will be scored be fore they be gin gen er at ing so lu tions to a prob lem. Each chal -
lenge is also ac com pa nied by sug ges tions for teach ers and coaches and a check list for
ad min is ter ing each com pe ti tion.

Teams have a spend ing limit for each prob lem. This is in tended to en cour age stu -
dents to work cre atively with sim ple ma te ri als rather than find ing a quick so lu tion pur -
chased at an elec tron ics or hard ware store. If you find that the $25 limit for these
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prob lems is ei ther too lim it ing or too ex trav a gant, we again en cour age you to make ap -
pro pri ate ad just ments.

You should ex pect que ries about whether cer tain tech niques are ac cept able in solv -
ing these prob lems. Use your best judg ment as you con sider whether each ques tion
meets the spirit as well as the let ter of the prob lem as stated. It is prob a bly wise to keep a
writ ten re cord of these que ries and your re sponses in case other stu dents or coaches
have sim i lar in qui ries or ques tion your de ci sions later.

A word about the role of the coach. Coaches and teach ers should work as fa cil i ta -
tors. Their job is to help stu dents ob tain ma te ri als, steer them to ward the in for ma tion
they need, and su per vise teams as they solve the Mind Build ers problem. They should
make sure the stu dents work safely. Coaches should en cour age teams to test their so lu -
tions and prac tice pre sen ta tions thor oughly be fore the day of the com pe ti tion.

It’s very im por tant, how ever, that the so lu tions be long to the stu dents them selves.
Coaches should not solve the prob lems for the stu dents nor build any de vices they
might need. That de feats the pur pose of these chal lenges. Good coach ing calls for the
pa tience to al low stu dents to learn through their er rors, false starts, and in ter per sonal
dis putes.

Fi nally, we en cour age any one us ing this man ual to use it cre atively. If you see ways
to im prove a prob lem or change it to better fit your needs, please do.

In tro duc tion   xi


