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Project Summary 
 
The purpose of this 20/20 grant was to fund materials for games made by pour students to teach 
neuroscience to fifth and eighth grade children.  
 
To provide direction to my students, maintain focus, and work toward a goal, two learning themes were 

devised: 1) Basic Brain and 2) Functional Brain. A corresponding set of learning objectives was developed 

for each theme. The objectives for Basic Brain games were awareness of major neuron parts (1a), the 

quantity of various brain structures (1b), neurons function by chemistry (1c), and learn names and 

location of cortical lobes (1d).  The objectives for Functional Brain were familiarity with 

neurotransmitter names and general functions (2a), hemispheric asymmetries (2b), sensory and motor 

pathways (2c), symptoms of neurological diseases (2d), functions and disorders associated with 

structures (2e), and the changes in gross brain anatomy that occurred through evolution (2f).   

Approximately 438 students from Alder Avenue Middle School and Dr. Joyanne Miller Elementary School 

participated in the event. Approximately 138 participants were in seventh (n=38 across two classes) or 

eighth grade at Alder Avenue (n=approximately 100), and the remaining were in fifth grade 

(n=approximately 300) at Miller Elementary. Alder Avenue students participated during tutorial time 

periods (akin to study hall) on May 2, 2016 and were brought to a room reserved for Board of Education 

meetings by their tutorial teachers. Eighth grade students were participating in PAARC testing that 

week, and so only classes where students finished their testing were able to attend. Miller Elementary 

students participated during one core period (science or ELA) and were brought to the gym as a class by 

their teacher during their selected period on May 5th, 2016. Teachers self-selected their classes for 

participation. At each school, a minimum of two classes participated during a single period, but we 

hosted three or four classes during approximately one third of the periods. Class sizes varied from five to 

27 students. 10 Stockton students participated as a requirement of the course STEM Education: 

Neuroscience.  

Several games were created using craft supplies and game pieces purchased from vendors such as AC 
Moore, Michael’s, local dollar stores, Big Lots, Wal-Mart, Amazon.com, Oriental Trading.com, Staples, 
ToysRUs, Party City, Ace Hardware, and Home Depot. In addition, two assessment instruments were 



placed one of their cards on one space on the board and then picked up a replacement card, or they 
picked up a card and discarded one from their hand, or they picked up and used a card from the discard 
pile. A wild card can be placed anywhere on the board, and a neuron death card meant the loss of one 
entire neuron. The winner was the first to complete all five parts for three neurons. 

  

 
Neuron Factory. The goal was to learn the names of the parts inside the neuron (organelles) and their 
functions (objective 1a). The board depicted six neurons. Inside each were images of eight organelles 



 

 
 Action Potential. The goal of this game was to familiarize players with the major chemicals (sodium, 
potassium, calcium, and neurotransmitter), their symbols (Na+, K+, Ca++, NT), and general properties of 
their involvement in an action potential (objective 1c). The 38” x 24” board depicted a large neuron 
parsed into spaces, created by a student using a drawing application, printed on poster paper and 
laminated. Each space was labelled with the chemical symbol that belongs there. The board is set up so 
that transparent color bingo markers 
(six per player) occupy all the start 
spaces (circles) for the different 
chemicals. Starting at the dendrites, 
each player rolls the die and must 
move their Na+ markers into the cell 
and K+ markers outside the cell 
along the labelled pathways. Once 
the K+ is out, the Na+ pieces move 
down the axon until they reach the 
axon terminals. Then, Ca++ markers 





neurotransmitter label. Each of the five behaviors was represented by two 8.5 x 11 laminated papers 
affixed to the board with Velcro. The text on the papers consisted of the behavior, a relevant image, a 
list of five associated neurotransmitters, an image of relevant brain regions, and a set of “fun facts” 
about the influence of the neurotransmitters on different aspects of the behavior.  Each behavior was 
also made into a small (4 x 6) card for players. Brain shaped stress toys were purchased and the name of 
a neurotransmitter was hand written on each one and they were placed into two plastic buckets. In 
teams or individually, players were given a behavior and they had to select the correct 
neurotransmitters from the bucket and throw them into the correct holes. The winner is the player or 
team that threw all of their neurotransmitters into the correct holes.  
 
Chemical Brain-O.  The goals of this game were to make salient that there are chemicals called 
neurotransmitters distributed throughout the brain, the names of commonly known neurotransmitters 
(serotonin, dopamine, acetylcholine, and norepinephrine), that neurotransmitters in normal and 
imbalanced quantities affect behavior, and to also familiarize players with the terms excitation and 
inhibition (objective 2a). The cards were made from colored card stock, and the colors were unrelated to 
the text. This is an Uno-type game. Each player is dealt seven cards, and attempts to match one of the 
qualities shown on top of the discard pile to one in their hand. In this game, players could match along 
one of three qualities: neurotransmitter name, amount (too much, too little, normal), and effect on 
behavior. Inhibition cards could be discarded onto the pile with the effect of limiting subsequent players 
to only matching the neurotransmitter name until a player discards an excitation card and selects the 
neurotransmitter and action of their choice. The winner is the first player to discard all their cards.  

 
Hemisphere Bingo. The goal of this game was to highlight the different and similar functions of the left 
and right cerebral hemispheres (objective 2b). Nine 8.5” x 11” game boards were constructed using 
foam board, each affixed with an image from Google images. Functions were printed on round sticker 
labels and each board had eight (four left and four right hemisphere) function stickers. Each board was 
unique in the combination of functions. Function stickers were also affixed to red (right hemisphere) and 
blue (left hemisp



 
 
 
Final Destination. The goals for this game were to 
convey that sensory information ascends toward the 
brain and that motor information descends from the 
brain, to associate names of tracks with either sensory 
or motor function, and highlight the hierarchy of major 





EVOLVE! The goal of this game was to teach comparative brain differences and evolutionary 
enhancements between insects, fish, lizards, birds, rats, cats, monkeys, and humans (objective 2f). 
Because we did not want to depict evolution as linear and we could not depict a tree very well as a game 
board, we chose to create a game board that looked more like a wedding cake. Levels were created 
using polystyrene circles in graduated sizes, glued atop one another. Each level represented an animal. 
Spaces were created from foam sheets and glued onto the layers. Spaces depicted major brain 
structures for the animal that are also present in animals at higher, but not lower levels. Each level also 
contained one space that was a neuron 
quantity and another space that directed the 
player to evolve to a different animal. Spaces 
were labelled with white sticker mailing labels. 
Players each received a game board 
constructed from card stock and depicting a 
mid-sagittal view with yellow, numbered dots 
for placement of a bingo marker. The game 
board also stated the structure name and basic 
function. To play, each player received an 
insect as a playing piece and start at the lowest 
level. The object of the game is to pick up 
enough additional brain pieces and number of 
neurons to evolve to a new animal. For each 
brain structure they pass or land on, they mark 
it on their board. Once they have all the brain 
structures and neurons for the next animal, 
they evolve by moving up a level and trading 
their lesser animal for the new animal. The 
winner is the first to evolve a human brain. 
 

Assessments 
 

Children. This assessment consisted of four questions, printed on 

one side of an 8.5 x 11 sheet. The first question was presented in 

table form. The first column named the game and gave a brief 

description, the second column asked them to indicate yes or no 

indicate to, “Did you do or play it?” The third column asked, “Did 

you enjoy it?”, and the response choice was yes or no. The third 

column asked them to check mark their favorites. The second 

question asked, “Did you learn something about the brain that 

you did not know before?”, and the response choice was yes or 

no. A second part of this questions was, “Write one thing you 

learned/remember.” The third question asked, “Do you think 

Alder Avenue Middle School should offer more events like this?”, 

and the response choice was yes or no. The fourth question asked, 

“If you were part of our design team, what changes would you 

make or what kind of game/activity would you add? (You can use 

the back, if needed).” The response was open-ended. 



 
Faculty. This assessment was slightly longer than the student version, and consisted of eight questions. 



novice, defined as someone who has never heard of a neuron, should be able to play and win it and the 
game should also be fun for an advanced college student. The second rule was that a player must be 
able to learn the concepts by playing the game, and could acquire expertise through repeated play. The 
third rule was that they should be playable in under 15 minutes to maximize the number of games the 
children can play during a single period. These rules automatically excluded any question and answer 
games (i.e., jeopardy or trivial pursuit types) and also ensured that the games would be interesting if 
played repeatedly and to all skill levels of student players. These rules also enabled learning advantages 
to be built into the games. 



students were asked to complete them and return to an adjacent envelope. The professor was not 
present during the completion, and one of the students sealed the envelope and returned all the 
surveys to the Dean’s office. After the last event, Stockton Students were asked to write a brief 
reflection and send it by email to Professor Shobe. Completion of the reflection was not stressed as a 
mandatory requirement for the course to avoid coerced responses.  
 

Results 

It was not possible for us to precisely determine the total number of participants because classes 

sometimes overlapped (a few teachers stayed at least partially for more than one period) or arrived at 



Chemical Brain-O 
(Uno-type card game) 

39 30(77); NR=2 (5%) 14 (47) 

Hemisphere Bingo 52 46(88); NR=0 19 (41) 

Zombie Brain Game 40 35(88);  
NR=3 (7.5%) 

16 (46) 

Final Destination 
(sensory/motor Chutes and 
Ladders board game) 

29 26(90); NR=0 13 (50) 

Your Everyday Brain board 
game (collecting pieces to 
make brain puzzle) 

30 27(90); NR=0 14(52) 

Neuron Factory 
(memory type game of neuron 
insides) 

30 24 (80); NR=1(3%) 6(25) 

EVOLVE! 
(game of animal brains) 

37 36(97);  
NR= 1(2.7%) 

23(64) 

Action Potential  
(moving chemicals around 
neuron board game) 

28 26(93); NR=0 8(31) 

Chemicals in Action 
(throwing neurotransmitter 
game) 

88 84(95); NR=0 43(51) 

 

 

Seventh Grade Statistics 
 by Game 

 

Number (%) of 
respondents 

played 

Number (%) of 
respondents 
enjoyed; No 
Rating (NR)  

Number (%) of players 
indicated “favorite” 

Brain By Numbers (painting) 2 2 (100); NR=0 2 (100) 

Dude, Where’s My Brain 
(game of disease diagnoses) 

8 8 (100); NR=0 2 (25) 

Neuron’s Neurites 
(card game of neuron parts) 

7 5 (71); NR=0 2 (40) 

Chemical Brain-O 
(Uno-type card game) 

17 14 (82); 
 NR=1 (5.8%) 

8 (57) 

 





 

Eighth Grade Statistics 
 by Game



241)=78.9, p<.001)., Final Destination (R2=.82, F (11, 241)=97.5, p<.001)., and Neuron Factory (R2





 

 

 

Grade 7 Freq  % 

Parts of Neurons 0 0 

Quantity of Structures 11 36.7 

Neuron Chemistry 3 10.0 

Names/Location of Lobes 2 6.7 

Neurotransmitters 1 3.3 

Hemispheres 8 26.7 

Sensory/Motor Paths 0 0 

Diseases 1 3.3 

Function to Structure 4 13.3 

Comparative Brain 0 0 

Total 30 100.0 

 

To determine if the learning objectives were dependent on the games designed to meet them, 

correlational analyses were calculated for the nominal variables of Played the Game (Yes, No) x Met 

Learning Objective (Yes, No). While there are several correlational statistics that can be used, I chose the 

Fisher’s Exact test because it is similar to the chi square, but intended for analyses with an expected low 

n per cell. The results have been compiled in the table below.  

Below is the data for the frequency (and %) of children who played the games and whose responses 

indicate at least one of the learning objectives.  

 

Theme 1: Basic Brain 
Objectives and Games 

% “yes” 
play and 
“yes” LO 

% “no” play 
and “yes” 
LO 

% “Yes” 
play and 
“no” LO 

% “no” 
play and 
“no” LO 

Fisher’s 
Exact 
test p 

Parts of Neurons 

 Neuron’s Neurites 
 

100 0 19 82 <.001 

Parts of Neurons 

 Neuron factory 

0 100 11 89 =.36 
(NS) 

Quantity of brain structures  

 Brain by Numbers 

     

Neurons function by 
chemistry 

 Action Potential 

     

 Names and locations of 
cortical lobes 

 Your Everyday Brain 

     

Comparative Brain 2 2.7 

Total 75 100.0 

Grade 8 Freq  % 

Parts of Neurons 0 0 

Quantity of Structures 0 0 

Neuron Chemistry 2 9.5 

Names/Location of Lobes 1 4.8 

Neurotransmitters 4 19.0 

Hemispheres 3 14.3 

Sensory/Motor Paths 0 0 

Diseases 3 14.3 

Function to Structure 3 14.3 

Comparative Brain 0 0 

Total 21 100.0 



 

  
Theme 2: Functional Brain Existing New 

Neurotransmitter names and 
general functions 

 Chemical Brain-O 

 Chemicals In Action 

  

Hemispheric Asymmetries  

 Hemisphere Bingo 

  

Structure to function 

 Your Everyday Brain 

 Zombie Brain Game 

  

Sensory and Motor pathways  

 Final Destination 

  

Neurological Diseases  

 Dude, Where’s My 
Brain 

  

Comparative Brain  

 Evolve 

  




