STEM HANDS-ON CHALLENGE KIT (SHOCK): 					DATE:__Nov 2025_____

Title:  DNA Combinations    Course: Middle School Science         Key Words: Nucleotide, DNA, Double Helix, Combination, random, gene sequencing, mutation, RNA

Challenge: Build a DNA model, code and decode with DNA
	Objectives
Apply the ED cycle to solve the challenge
	Materials (per student)

	Build a model piece of DNA with materials provided
	http://en.wikipedia.org/wiki/DNA

	Code your name using the nucleotide alphabet
	With DNA Discovery, 'Human Soup' Gets More Complex http://www.foxnews.com/scitech/2011/07/22/dna-discovery-human-soup-gets-more-complex/#ixzz1StBBrQnU

	Decode the secret message using DNA alphabet
	Straws

	
	Small marshmallows of different colors

	
	



	Procedures

	Step by Step/Parameters
	Questions/Variations

	(Explain each step, guiding student’s learning, bringing closure, assessment, etc. Add more rows as needed)
	(Anticipate & plan for possible student responses or behaviors.)

	Using the four nucleotide alphabet, code your name in DNA and decode the secret message
	Largest human chromosome, chromosome number 1, is approximately 220 million base pairs long.

	Build a model of human DNA with at least 10 base pairs
	Use straws and mini-marshmallows


SAFETY PRECAUTIONS: Be careful when using sharp instruments such as scissors.
Deliverables:
1) Straw/marshmallow model of DNA—show to the instructor/teacher. 
2) Answers the following questions below.

What does DNA stand for? _________________________________________________________________

What does RNA stand for? _________________________________________________________________

What are the 3 types of RNA?     1) _______________________
2) _______________________
3)_______________________
What is a mutation?  ______________________________________________________________________

_______________________________________________________________________________________


What are the three types of mutations?  	1)_____________________________

2)____________________________
3)____________________________
What is a nucleotide? ____________________________________________________________________

What are the different nucleotides found in human DNA? ________________________________________
______________________________________________________________________________________
How are those nucleotides paired? (what nucleotide with what nucleotide?) ___________________________
_______________________________________________________________________________________
What form/structure do these nucleotides take when you continue to add on pairs? _____________________
_______________________________________________________________________________________
How many different chromosomes are found in a human? _________________________________________
How many chromosomes come from the mother? ________________________
How many chromosomes come from the father? _________________________
Encode your last name below using the DNA alphabet on the last page:
	Letter
	
	
	
	
	
	
	
	
	

	Code Sequence
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Letter
	
	
	
	
	
	
	
	
	

	Code Sequence
	
	
	
	
	
	
	
	
	



Decode the message below using the DNA alphabet on the last page:
	Letter/Number
	
	
	
	
	
	
	
	
	

	Code Sequence
	GTC
	TGT
	GCT
	ACT
	ATC
	TCA
	TGT
	CTC
	TGA

	
	
	
	
	
	
	
	
	
	

	Letter/Number
	
	
	
	
	
	
	
	
	

	Code Sequence
	GCG
	ATA
	TCT
	AGG
	
	
	
	
	



DNA nucleotides only match with one other nucleotide (A with T and G with C).  Complete the DNA chain below:
A	C	A	G	C	T	G	T	T
___	___	___	___	___	___	___	___	___
Name one way we make this challenge more fun/interesting/more difficult? 


[image: mage result for dna alphabet code]
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Simple DNA Writer: via Montessori Muddle about:blank

To: John Doe

DNA Sequence:
AGTAGTCACATCTTGACATGTCACCTAAGCCGTTGTACACTAATGTGTCACTCGAGCGAG
ATCCTAACTTGACTATAAACACTCTAG

|Letter |Code |Letter |Code |Letter |Code In this activity, we're going to study how DNA

stores and transfers information.
|start |TTG |M |ACA |0 |ATA For our purposes, the DNA will code a

|St0p |TAA |N |CTC |1 |TCT message in English. Your job is to translate the

| A | ACT |0 |TGT |2 |GCG message and execute the instruction.

|B | CAT |P | GAG |3 | GTG Each letter in the engish alphabet will be
represented by a string of three base codes.

|C |TCA |Q |TAT |4 |AGA Since each DNA strand has hundreds of genes,

|D |TAC |R |CAC |5 |CGC there also nee(cils to be ;ﬁde}; It\? Ale.ll };vhere each

ene starts and stops. The inbetween
|E |CTA |S |TGA |6 |ATT ienes is called non}icoding DNA (and is
|F |GCT rT |TAG |7 IACC sometimes referred to as junk DNA).
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Simple DNA Writer by Lensyl Urbano is licensed under a Creative Commons Attribution-




