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Abstract 

 
A popular television show inspired the 

development of a game intended for use with 
engineering outreach activities, such as open 
houses and classroom presentations, at the 
University of Kentucky’s Paducah extension 
campus.  Available freely for download, the game 
inspires students to consider engineering as a 
potential profession by demonstrating that 
students already know some things that an 
engineer will need to know.  The game itself, 
called “Who Wants to be an Engineer?”, is an 
individual quiz consisting of three grade-level 
specific questions of increasing difficulty 
covering topics in basic mathematics, science, and 
engineering. Correct answers result in the student 
winning prizes donated by local industry.  Four 
people, a computer, and large format computer 
display (e.g. LCD Projector) are required to run 
the game in its typical showcase implementation. 
Both participants and the audience indicate the 
game is entertaining. Assessment conducted to 
date indicates students do exit the game with a 
more positive impression of engineering and an 
increased willingness to consider engineering as a 
career option. 

 
Introduction 

 
Engineering faculty members frequently have 

the opportunity to introduce engineering to 
students of all ages.  This holds true for faculty 
members employed by new programs, such as the 
mechanical and chemical engineering programs at 
the University of Kentucky (UK), College of 
Engineering Extended Campus Programs in 
Paducah, Kentucky.[1,2] In the Fall of 2000, 
faculty, staff, and students began planning for its 
first Open House, to be held in conjunction with 
National Engineer’s week. Since this was a new 

program, there was no history of activities 
previously conducted to draw from, so planners 
developed a slate of activities based on what was 
done on the main UK campus in Lexington, 
Kentucky.  

 
In addition to those activities, the chemical 

engineering students in the UK Paducah chapter 
of the American Institute of Chemical Engineers 
(AIChE) developed a game based on what was at 
the time the most highly rated program on 
American television, “Who Wants to be a 
Millionaire?”  On this show, contestants have the 
opportunity to win cash prizes by answering 
multiple choice questions of increasing difficulty. 
As the question difficulty increases, the prize 
value increases until it reaches one million 
dollars. If a question is answered incorrectly, 
prize money is lost. A player can quit the game at 
any time with no penalty. Also, contestants have 
the opportunity to received limited help from the 
audience in the form of a poll, from a friend via a 
telephone call, and from having two incorrect 
options removed from the four choices presented 
to them.[3]

 
Students, in conjunction with the chapter’s 

faculty advisor, developed sets of questions for a 
quiz game using sets of PowerPoint slides. The 
rules were similar to that of the game show. While 
the game, “Who Wants to be an Engineer?”,[4] 
was successful in terms of audience popularity, 
the presentation of the game was awkward due to 
the need to move from slide to slide in the correct 
sequence.  Additionally, the five question 
sequence for each contestant proved too long and 
limited participation.  In fact, the biggest 
complaint from the capacity crowd was that not 
everyone had a chance to participate during the 
three hours that the students ran the game. 
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The following year a standalone application was 
developed for facilitating operation of the game 
during the Open House. Written in Microsoft 
Visual Basic 6.0, the game software has been a 
visually appealing, reliable, and easy-to-use 
means of conducting an activity which still 
depends on an outgoing, exuberant host to make it 
an enjoyable experience both for those 
participating and for those watching. 

 
Other activities using the same or a similar name 

have been used elsewhere.  For example, the 
Engineering Student Council at Cornell 
University held a game for undergraduate 
engineering students.[5] “Who Wants to be a 
Mechanician?” was used as an in-class teaching 
technique.[6] ASME student sections used 
PowerPoint slides to conduct a game of this sort 
concerned with the organization itself.[7] 
Companies including Bechtel[8] and Lockheed 
Martin[9] have used games by the same name in 
their outreach programs.  None of these games 
appear intended for the format described here, nor 
is customizable software freely available to 
facilitate these games. 

 
Who  Wants  to  be  an  Engineer? 

 
Four people are required to run the game.  One 

functions as host, and is responsible for 
maintaining the flow of the game and interacting 
with contestants and the audience.  This is the 
most critical element determining the success of 
the game—exuberance and extroversion are 
important.  Another person assists with 
registration and randomly draws the names of 
participants, a third assists with prize distribution, 
and the fourth person runs the computer software. 

 
Preparation for the game requires review (or 

development) of questions to ensure that they are 
of appropriate difficulty.  The game has three 
grade levels: Elementary, Junior High, and High 
School.  All questions selected were to be related 
to engineering in some way: mathematics, 
science, and engineering history were three 
specific subject areas suggested to question 
writers. Students, faculty, and staff contributed 

questions (and answers). Student organizers 
categorized, proofed, and validated questions and 
answers.  Categorizing questions is particularly 
challenging for the Elementary group, since you 
will potentially be asking the same question of a 
first grader and of a fifth grader.  After the grade 
level is assigned for a question, the difficulty of 
the question on a scale of 1-5 is assigned, with 5 
being the most difficult. This is by far the most 
labor-intensive task required to prepare the 
activity.  

 
The database is a single sheet within a Microsoft 

Access file. The table contains a question number 
(a unique integer assigned at question entry), the 
age group (integer from 1-3, where 1 represents 
elementary, 2 junior high, and 3 high school), the 
difficulty level (increasing difficulty represented 
by an integer from 1-5, where in the current game 
format 2 and 3 are equivalent, as are 4 and 5), the 
question (normal text with formatting marks), the 
correct answer, three alternate answers, and a 
binary flag indicating whether the question has 
been used (Figure 1). Formatting marks for the 
text are available to allow superscripts and 
subscripts to be displayed.  The program will 
automatically resize the text to fit the game 
screen.  Detail on database formatting is available 
on the game web site.[10] 

 
Once the question database is complete, the 

game environment must be set up.  We use a 
small lecture hall with seating for about 100 
(Figure 2).  To display the game image, an LCD 
projector capable of XGA resolution is used. This 
is connected to a computer (originally a desktop 
PC, more recently a laptop has been used) 
controlled by a student in the front row.  A 
registration table is set up near the entrance to the 
hall with separate forms and boxes for each age 
group.  Due to privacy concerns, the only 
information collected is a first name, first letter of 
their surname, and the student’s school.   

 
Prizes are distributed in three groups on tables 

between the projection screen and the chairs 
where the host and contestant sit.  The prize for 
correctly answering the first question is typically 



a pencil and a pad of paper both with the UK logo 
on it.  The prizes available for correctly answering 
the second question include food coupons, lunch 
bags, thermal mugs, and other small items.  The 
prize for correctly answering the third question 
includes t-shirts, golf-shirts, sports bags, ceramic 
mugs, and other nicer items.  With the exception 
of the paper and pencil, all items are donated by 
local companies and industries. 

 
The game begins by drawing the name of a 

contestant to participate from one of the 
registration boxes. The person running the 
computer selects the appropriate age level during 
this time (Figure 3). The host engages the 
contestant in some introductory banter before 
game play begins.  When the host indicates 
readiness, the first question is displayed on screen 
(Figure 4). After the player indicates their answer, 
that selection is highlighted (Figure 5).  Once the 
answer is confirmed as a “final answer,” the 
question background color changes to yellow 
(Figure 6).  After a pause for effect, the computer 
operator reveals the correct answer.  If the answer 
is correct, the background color changes to green; 
otherwise it changes to red and the correct answer 
is highlighted in green (Figure 7).  Large numbers 
on the right side of the display indicate the current 
status of the game.  The game continues until all 
three questions have been answered correctly or 
until a question has been answered incorrectly. 

 
During the course of the game the contestant can 

use a single “Engineer’s Aide”, a poll of the 
audience to assist the player in selecting the 
correct answer.  The availability of the poll is 
indicated on screen.  Once the poll is used, the 
computer operator removes the “Audience Poll” 
marker.  The poll is conducted by highlighting 
each answer while the audience applauds to 
indicate their agreement that the selection answer 
is correct.  After all four choices have been 
offered, the computer operator highlights the 
answer which received the most audience support. 
The player has the option to select that answer as 
their final answer, or to select another option as 
their own. 

 

After completing the game, the current 
contestant is assisted in selecting their prizes 
while a new contestant is called forward. All 
players receive a prize for the first question, since 
the host is instructed to do whatever is necessary 
to elicit a correct response from the player for that 
question only. If a player answers the second 
question correctly but misses the third question, 
the prize for the second question is also lost.  The 
player can elect to not answer the third question 
and keep the prize already won.  This element 
adds much to the entertainment value of the game 
since something is at stake if a player were to 
hazard a guess to answer the third question. 

 
The program handles all routine elements of the 

game including random question selection, 
determining correctness of answers, and tracking 
results. A record of question use is maintained, so 
all questions for a particular level are used before 
they are recycled.  This enables the game to be 
used for an extended period of time during public 
events without the repeat questions being obvious. 
To assist in prize distribution, results from the 
previous round are displayed during the transition 
between players (Figure 8). 

 
The user interface for the computer operator is 

deliberately unfamiliar.  A “point and click” 
interface would be unattractive for our purposes, 
so keyboard controls are required.  The most 
common control keys, the space bar and “enter” 
key, are not utilized.  Instead, the F12 key moves 
the game forward; the letter keys A-D highlight 
answers; and the number keys 1-4 confirm final 
answers.  The reason behind the cryptic operation 
of the game is to ensure that every key press 
would be deliberate instead of rote, and keep the 
game flowing in a visually “perfect” manner.  A 
flow sheet is provided to the operator indicating 
the key presses required at every point in the 
game, as shown in Figure 9. 

 
System  Requirements 

 
“Who Wants to be an Engineer?” runs under 

Microsoft Windows operating systems, including 
(as of this time) Windows 95, 98, 98SE, ME, NT 
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4.0, and XP.  Minimally 128MB RAM is 
required, though the game does perform slightly 
better with additional RAM available.  The game 
will occupy less than 10 MB on a hard disk. To 
customize the question database, Microsoft 
Access 2000 or later is required.   The video card 
and display device must be capable of XGA 
resolution (1024 x 768) in at least 16 bit color. 

 
It is available for free download in three parts: 

the software install package, instructions on 
modifying the database, and the flow sheet for 
operating the game.[10] The author requests that 
those downloading the game send an e-mail 
indicating their interest in the game. 

 
Assessment 

   
The first Engineers Day Open House held at the 

University of Kentucky program in Paducah was 
well received by the community.  Over 200 
people took the time to register their attendance in 
February of 2000.  One hundred students from the 
area registered to play “Who Wants to be an 
Engineer?”, representing about 50 schools in 
Western Kentucky, Eastern Missouri, and 
Southern Illinois. During both one-hour sessions, 
the auditorium was filled with an audience that 
stayed for most of the session.  There was 
excellent response to the interaction of the host 
with the players and with the audience as a whole. 
 The only complaint communicated to the author 
was that more people should have a chance to 
participate.  In total, only twenty-one people were 
able to play the game. This Open House utilized 
the PowerPoint version of the game. 

 
The following year, the computer program was 

used to facilitate the game.  Attendance at the 
game was still strong, but not as overwhelming as 
in the previous year.  Due to the change in format, 
we were able to accommodate 30-40 students in 
each of the two one-hour sessions.  We currently 
conduct the game during a single session lasting 
about one hour. 
 

Assessment performed by interviews conducted 
with each participant in the game in 2001 
indicated that the goals of the activity were met. 

The questions (designed to be answered by all age 
groups) asked immediately after a student 
completed the game were: 

 
• Do you like engineering better, less, or the 

same after seeing and playing “Who 
Wants to be an Engineer?” 

• Are you more interested in becoming an 
engineer since coming to E-day? 

• Do you think you understand better what 
engineers do now than you did before 
coming today? 

• Are you having fun today? 
• Do you think you will try to attend next 

year? 
 
 Students overwhelmingly answered they liked 

engineering better after playing the game. Most 
also indicated increased interest in becoming an 
engineer after attending the Open House.  The 
author recognizes that the fact that the students 
were carrying newly awarded prizes likely biases 
the results of the survey.  

 
Recommendation  for Improvement 

 
A newer method of constructing questions is 

being applied for future databases.  It is proposed 
that difficulty correspond to rungs on Bloom’s 
Taxonomy of learning.  The first question would 
be a “knowledge” based question, requiring 
recitation of facts as required by most of the 
current question set.  The second question would 
be “comprehension” based, requiring 
differentiation of similar responses, or other 
questions designed to test understanding of a 
concept.  The final question would be 
“application” or “analysis”, requiring calculation 
or pattern identification.[11] It would be 
inappropriate to expect younger students to go 
beyond these lower rungs on the taxonomy. 
 

Summary 
 
A freely available software package to facilitate 

the quiz game “Who Wants to be an Engineer?” 
has been developed for use in K-12 engineering 



outreach.  The game works well for large groups, 
is popular with students, and anecdotally 
improves perceptions of engineering among 
primary and secondary school students. 
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Figure 1.  The database file used to store questions for the game. The questions shown are primarily the 

easiest elementary level questions. 
 

 
 

Figure 2. Who Wants to be an Engineer in its inaugural offering. Note the game display on a large screen. 
Prizes are set out behind the players, who are intended to be the focus of the “show.” 
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Figure 3. Level selection prior to the start of the game. 
 

 
 

Figure 4.  The first question posed to a new player. 
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Figure 5.  A challenging final question in the high school group.  The revelation of the correct answer is 
pending the contestant choosing a “final answer.” 

 

 
 

Figure 6.  An elementary level third question, answered correctly.  Making certain the difficulty of 
questions corresponds to the age group is the most challenging part of the game design. 
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Figure 7.  A middle school question of medium difficulty answered incorrectly.  Notice the correct 
answer is highlighted green, and the prize eligibility is tracked on the right of the screen.  The current 

level, prize status, current question, and audience poll availability is always on screen. 
 

 
 

Figure 8.  The title screen between rounds ensures that the prize distribution can be handled accurately 
while a new contestant is called for from the audience. 
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Figure 9.  The flow sheet used by the program operator. 

F12 
To begin 

Select level 
with mouse 
or keyboard 

F12 
To post 
question 

Initial Select of 
Answer (also for 

Lifeline) 
A B C D 

Final Answer 
1 2 3 4 

SHIFT+ESC 
To quit w/out answer. 

(Must select final 
answer as guess 

anyway) 

F12 
Check 

Answer 

Another 
Question 

Remaining
? 

Quit? 

Play 

Correct 

Incorrect 

F12 
To continue 

Yes 

No 

Other commands: Shift-R resets the database (database resets automatically when questions exhausted) 
  Alt-F4 Quit program   M  toggles mute 
  PgUp Shrink Question to fit a word on a line 
  PgDown Shrink Answers to fit a word on a line 
  F8 Remove Poll Audience sign 
  Shift-Backspace Reset game in case of error 

Award prizes here and draw for 
new player 


