
 

Class: Getting To Know You: DNA Versus Privacy 
Workshop 1: Dynamic DNA. 

Lesson Plan. 

60 – 80 minutes: The Inspire Scholars Programme for Years 9, 10 &11 

Learning Objectives (skills-based) 

Discover how DNA is structured 
Predict protein properties based on the DNA sequence 
Consider appropriate ways to present data 

Learning Points (knowledge-based) 

1. The structure of DNA has two strands and four bases which pair (A-T, C-G) 
2. One strand is the coding strand, which encodes the genes  
3. The other strand is the non-coding strand 
4. A gene is a section of DNA containing one genetic instruction 
5. Genes are decoded using the triplet code to make proteins  
6. Alleles are different versions of the same gene 
7. DNA forms the genotype of a living organism, proteins form the phenotype  
8. Changes in the DNA code of alleles can lead to different proteins 

Materials required 

A. DNA nucleotides (80 per 2-4 students) 
B. Pencil and worksheet (1 per student) 
C. Laminated ‘triplet tables’ (1 per 2-4 students) 
D. PTC tasting sticks (5-10 per student) 

Video resources 

Videos (Vid-1 to Vid-6) are included in the resources for this workshop. These videos are 
designed as an example of the workshop being delivered. They are intended to be used 
flexibly to support the workshop as required. You may use all or none of these videos to help 
run the workshop, in the way you find most helpful. 

• Clarification: play videos as specified when looking through this lesson plan to clarify 
points, demonstrate activities and see worked through answers. 

• In class: play videos (or sections of videos) directly to the students. For example: 
o The start of a video where new ideas are introduced 
o The end of a video where solutions to particular activities are outlined. 

Pause points are included to allow students to complete activities. In this lesson plan, pause 
points are referred to as (pause -time- Vid-X). The corresponding video will display a screen 
‘Pause here’. These points are designed to give students time to complete the corresponding 
activity or discussion in the lesson plan. 
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Health & Safety Notice – PTC strips 

We also would just like to provide a brief health and safety notice about the PTC tasting strips 
that are included in the packs for Y9Biol01P1. The strips contain two chemicals (phenylthiourea 
and phenylthiocarbamide) on paper; both chemicals are synthetic and are not known allergens. 
However, we cannot guarantee that these were produced in an allergen free zone as they are 
not treated as either a food or a true science chemical, and therefore we suggest that students 
with severe allergies do not use the tasting strips. 

The strips were purchased via Amazon, here: 

https://www.amazon.co.uk/Eisco-Labs-Phenylthiourea-Paper- 
Strips/dp/B01IDXFIPW/ref=sr_1_2?keywords=ptc+strips&qid=1572282961&sr=8-2,  

More information about the strips and their use in school science experiments can be found 
here: 

https://www.madaboutscience.com.au/shop/ptc-phennlythiocarbamide-
test-paper.html#additional  
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Session outline 

Time 
(mins) 

 
Activity 

 
Key skills Materials 

10-15 • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Give students DNA bases to build DNA 
molecules. 

Ask students: 

1) how many DNA bases there are, and 
how they can connect to other bases. 

2) how many strands DNA has. 

3) how long a molecule of DNA is. 
(pause 01:23 Vid-1) 

As a group, discuss their findings. Key facts 
they should discover are: 

1) DNA has four bases 

2) A/T and C/G base pair 

3) DNA has two strands 
4) A molecule of DNA can be any 
length, in the same way a piece of string 
can be any length. 

• Discover how 
DNA is structured 

A 
Vid-1 

10 • 

• 

• 

• 

• 

• 

• 

Use an example DNA 3D molecule 
to summarise / illustrate the following 
key points: 

1) DNA contains genes which code for 
one genetic instruction (e.g. ‘red hair’ 
or ‘blue eyes’). 
Emphasise that genes are parts of long 
DNA molecules (like paragraphs are parts of 
books). 

2) Cells only read the coding strand of DNA 

3) The non-coding strand is the other one. 
Ask students to build either the ‘1’ or ‘2’ 
DNA sequence from the worksheet (half of 
the students should do each, this may be in 
groups). The sequence on the sheet is the 
non-coding sequence so should be built 
upside-down. (pause 01:39 Vid-2) 

Ask students to use base-pairing rules (A 
matches T and C matches G) to build the 
other DNA strand. This is the coding strand 
sequence. (pause 02:09 Vid-2) 

• 

• 

Comprehend 
complex material 
Apply knowledge 
from first section 
to build a coding 
DNA strand 

A,B,C 
Vid-2 

5-10 • 

• 

• 

• 

Summarise the following key points: 

1) genes are decoded to form proteins. 
2) proteins are what cells use to build living 
creatures. Proteins are the phenotype, 
what we see. For example, our hair is made 
of one kind of protein. 

3) ribosomes (a component of a cell) 
decode DNA by ‘reading’ DNA in 
three letter sections (triplets). 

• Select relevant 
information to 
calculate an 
answer 

B,C 
Vid-2 
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• Students should calculate number of DNA 
triplets that can exist, in the appropriate 
space on their worksheets. (pause 03:29 
Vid-2) 

• If each word can have 4 letters, in one of 
three positions, then this means that 
4x4x4 = 64 triplets 

• Hand out laminated triplet tables. Summarise 
the following key points: 

• 1) proteins are made of building blocks, 
called amino acids. Each triplet codes 
for an amino acid. 

• 2) there are 20 amino acids. Therefore, 
some DNA triplets code for the same amino 

• acid. This information is summarised in the 
triplet table. Demonstrate how to use the 
triplet table to students, with the rows 
(orange) showing the first base in the triplet 
(Axx), the columns showing the second base 
in the triplet (xAx) and the rows within boxes 
indicating the final base in the triplet (xxA). 
The letters in grey are the corresponding 
amino acid for that triplet. 

• Using this knowledge, students should 
decode their coding strand of ‘1’ or ‘2’ by 
reading three letters of their coding strand at 
a time, and writing the corresponding amino 
acid letter in the boxes on their worksheets. 
(pause 02:08 Vid-3) 

• Half of students should have the protein 
code of allele ‘1’ from the worksheet, and the 
other half have the protein code of allele ‘2’. 
Students should confirm their answers in the 
group, and fill in the answer they do not yet 
have. 

• Ask students to spot the difference 
between the DNA sequence of ‘1’ and ‘2’. 
Discuss how a small change can lead to a 
big change in the protein sequence. 

5 • Discuss with students that although we 
all have the same traits (hair, eyes) we 
have different versions of these 
(blonde/brunette/red hair, 
green/brown/blue eyes). 

• Genes code for a protein. Proteins form 
traits, which are our phenotype (e.g. 
hair), and versions of a gene (known as 
alleles) determine the version of the 
trait (e.g. brunette). The alleles of the 
genes that we have are our genotype. 

• As a group, discuss other genes and what 
their alleles might be (e.g. earlobes can be 
attached or not, dimples can be present or 
not). (pause 01:23 Vid-4) 

• Give examples of 
genes and their 
alleles 

B 
V id-4 
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• Make sense of 

the triplet table 
• Determine amino 

acids from the 
DNA sequence 
using the triplet 
table 

• Compare and 
contrast the DNA 
sequence of two 
alleles 

A,B,C 
Vid-3 

 

10 



 

 

 

  

 
  • Identify whether 

students can 
personally taste 
PTC 

D 
V id-4 

 

 
• Solve the punnet 

squares 

• Infer the dominant 
allele 

B 
V id-5 

 • Recall information 
delivered within 
the session 

• Reinforce 
knowledge with 
further optional 
reading 

• Illustrate data in a 
graph 

• Assess whether 
data support a 
hypothesis 

B,D 
V id-6 

 

 

5-10 

10 

5-15 

• Revisit the protein sequence students 
decoded. 

• The ‘1’ and ‘2’ alleles code for a taste gene, 
called TAS2R38. If you have one form you 
can taste a chemical. Ask students what the 
name of the chemical might be (PTC). 

• Hand out PTC strips (1 per student) so 
students can determine whether they can 
personally taste PTC (students should 
place strip on back of their tongue for a few 
seconds). (pause 03:16 Vid-4)  

• Students should work through the punnet 
square example, filling in ‘genotype’ 

• Dominant alleles show a phenotype 
when only one allele is in the genotype. 

• Recessive alleles only show a phenotype 
when both alleles are in the genotype. 

• Discuss as a group whether ‘1’ or ‘2’ is 
the dominant allele. (pause 03:47 Vid-5) 

• As a group, discuss how changes in DNA 
sequence affect how proteins function – e.g. 
the nonsense mutation (introducing a ‘stop’) 
in ‘2’ stops the taste protein from detecting 
PTC. 

• Students fill in the second punnet 

square, filling in the offspring alleles and 

the ‘genotype’. (pause 04:42 Vid-5)  

• Depending on time, the following activities 
can either be introduced as extension 
activities or done in the session. 

• Ask students to complete the recap using 
words found in the box below, on the 
worksheet (page 2). Extra reading and 
videos for their interest is included in a table. 

• Give each student 5-10 extra PTC sticks. 
These can be used to test friends and family 
outside of the session. Note that there are 
other factors which can affect someone’s 
ability to taste PTC. 

• Ask students to record whether each person 
they test can taste or not taste the PTC. 
Students are then challenged to choose a 
way to present this information and answer 
follow up questions on their worksheet. 
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Syllabus links to national curriculum (KS4) 

Syllabus correct from following source, 19th March 2019. 

https://www.gov.uk/government/publications/national-curriculum-in-england-science-
programmes-of-study/national-curriculum-in-england-science-programmes-of-study#key-
stage-4  

Core concepts 

• the assumption that every effect has one or more causes 

Biology 
Evolution, inheritance and variation 

• the genome as the entire genetic material of an organism 

• how the genome, and its interaction with the environment, influence the development of 
the phenotype of an organism 

• single gene inheritance and single gene crosses with dominant and 
recessive phenotypes 

• genetic variation in populations of a species 

• most phenotypic features being the result of multiple, rather than single, genes 

Syllabus links to national curriculum (KS5) 

Although the aim is not to teach KS5 material, introducing students considering science A- 
levels to KS5 material, where relevant, will help them when they come to learn these topics. 

Syllabus correct from following source, 19th March 2019. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_da 
ta/file/593849/Science_AS_and_level_formatted.pdf 

Biology 
13. Biodiversity 
• the variety of life, both past and present, is extensive, but the biochemical basis of life is 

similar for all living things genetic variation in populations of a species 

16. Biological molecules 
• the sequence of bases in the DNA molecule determines the structure of proteins, 

including enzymes genetic variation in populations of a species 

19. Genetics and evolution 
• sequencing projects have read the genomes of organisms ranging from microbes and 

plants to humans. This allows the sequences of the proteins that derive from the 

genetic code to be predicted genetic variation in populations of a species 
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