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In this one to two day activity, students work with bead and pipe cleaner models of genes 
and chromosomes to develop a concrete concept of this very abstract topic. They also 
apply this concrete model to the genetics of an alien space plant.

LS.7.2.1  Construct an explanation supported with scientific evidence to summarize the 

identical genetic information while sexual reproduction results in offspring 
with genetic variation (not to include specific phases of mitosis and meiosis).

Learning 
Target

Students will develop an understanding of the following ideas and content:
• genes are located in the chromosomes of cells
• how to tell if the genotype is dominant or recessive
• explain that the genotype will determine the phenotype
• alleles are two different forms of a gene

 “Genetics Terms” word list generated from the reading assignment in the Aliens Have
Landed lesson

 The ability to project:
o Alien Plant Traits, SD 1
o Plant Phenotypes and Genotypes, SD 2
o Plant Phenotypes and Genotypes - Answer Key, SD 3

 Alien Plants slide deck on www.ciblearning.org (recommended to use throughout lesson)

Materials 

Materials for groups of 2
 1 long blue pipe cleaner
 1 long pink pipe cleaner
 1 short blue pipe cleaner
 1 short pink pipe cleaner
 Photocopy of Plant Phenotypes and Genotypes (SD 2), one for each student
 Bead Boxes (2 boxes per set), shared with two groups.

LS.7.2.2  Use models to explain how asexual reproduction results in offspring with 

role of genes on chromosomes as inherited cellular structures which contribute 
to an organism's traits (not to include the structure of DNA).

Genes are specific segments of DNA that carry instructions for making proteins. These 
genes are located on chromosomes, which are thread-like structures found in the nucleus 
of cells. Humans have 23 pairs of chromosomes, and each chromosome carries many 
genes. Each gene can exist in different versions called alleles. For example, a gene for 
flower color might have a purple allele and a white allele.  
A genotype is the combination of alleles an individual has for a specific gene (e.g., AA, 
Aa, or aa). One allele is inherited from each parent, giving two alleles for each gene in 
most organisms. The phenotype is the observable trait (like eye color or blood type), while 
the genotype is the genetic makeup that codes for it.

Alien Plants

Materials for the whole class



Page 50Genes and Chromosomes

Preparation
allow for approx. 20 min.

Procedure 1. Start by looking at the long “Genetics Terms” word list and discuss any observations 
that the students have about the words that they have seen or heard. Be sure to add any 
new words that were not pointed out that will come up in this lesson (homo-zygous 
and heterozygous will probably need to be added). Be sure to refer back to this list 
every time a concrete model used for the word comes up. This will help to reinforce 
all this vocabulary.

2. Point out the word ‘chromosome’ on the list and pass out one long blue pipe cleaner. 
Tell students that in our model the pipe cleaners represent the chromosomes. Mention 
that in many organisms chromosomes occur in pairs. Ask:
"If chromosomes come in pairs, what would be a logical explanation for where we 
get each member of the pair?”
We get one from our mother and one from our father.

3. Pass out the long pink chromosome and note that we now have a pair of 
chromosomes, one from each parent.

4. Mention that different types of organisms may have different numbers of pairs of 
chromosomes. For example, humans have 23 pairs of chromosomes (a total of 46). 
Tell students that our pipe cleaner chromosomes are models of the genetic material of 
an alien plant and that this plant has two pairs of chromosomes (a total of 4). Pass out 
one short blue and one short pink pipe cleaner per student. Say:
“Our plant has 4 chromosomes in all: one long pair (one long blue from the
‘father parent’ and one long pink from the ‘mother parent’) and one short pair
(one short blue from ‘father’ and one short pink from ‘mother’)."
"Chromosomes contain the genetic material of an organism. This genetic material 
is organized into packets of information called genes. Genes give the instructions 
for an organism’s traits or physical features.”

5. Project Alien Plant Traits, SD 1, and ask students to describe the different features and 
the forms of these features that they see. (This is similar to what they did in the 
previous lesson.) Reiterate that the traits seen are coded for by information stored as 
genes on the chromosomes. The physical trait (or outcome of the information encoded 
on the gene) is called a phenotype.

6. Tell students that in our model, beads will represent genes. The different colored 
beads will represent different genes—that is, different blueprints for the different 
forms of each feature that we see in the plants.

7. Ask students to take two large, dark yellow beads and place one on each of the long 
pipe cleaners about half way down. Tell students that genes have specific locations on 
chromosomes. Explain that this yellow bead codes for (gives the instructions for) 
the leaf shape of this plant. A large, dark yellow bead is the blueprint for the plant to 
make long thin leaves.

1. Count out enough long pipe cleaners to provide one long blue and one long pink
for each pair.

2. Some of the remaining long pipe cleaners should be cut into thirds (4” pieces). Cut
up enough to provide each pair with one short blue and one short pink pipe cleaner.
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Procedure
cont.

Ask:
“What kind of leaves should this plant have as it grows?”
It has 2 large, dark yellow beads, so its leaves will be long and thin. Note: We
suggest starting this exercise with two identical, dominant genes. In the next step,
we will introduce a recessive gene.
Ask students to place a large, dark green bead on the long pink chromosome and
to place a small, light green bead on the long blue chromosome. Tell students that
the green beads code for (give instructions for) plant height. The large, dark
green bead codes for a tall plant and the small, light green bead codes for a short
plant. Explain that genes come in different forms. A green gene always codes for 
plant height. Our plants all have a height, but some are tall and some are short. 
Ask:
“If our plant has one gene coding for tall growth instructions and one gene 
coding for short growth instructions, what should our plant look like?”
Have a discussion of logical possibilities. Tell students that this is a case of what
is known as a dominant/recessive gene. Whenever there is at least one tall gene,
the result is a tall plant. So in our example the plant would be tall.
Ask: 

• students to exchange the green beads between the chromosomes and then ask
them what the plant would look like?
It would still be tall. It doesn’t matter which allele is on which chromosome.

• what a plant would look like if there were large, dark green beads on both of
the chromosomes?
It would be tall.

• what it would take to get a short plant?
A small, light green bead on both chromosomes. Stress this idea that it takes
two copies of the recessive form to get a short plant.

Say:
"Let’s add a gene to the short chromosome pair. Add a large white bead to the 
short blue chromosome and a large black bead to the short pink chromosome. 
This gene codes for flower color, and it comes in two forms - white flowers and 
black flowers. What should this plant’s flowers look like?”
Consider the logical suggestions from the students. Some may think white is 
dominant, others that black is dominant. Still others may suggest gray as a 
possibility. 
Tell students that this is an example of a gene interaction that is called incomplete 
dominance (also known as co-dominance). Neither trait is dominant over the 
other, so what is expressed is a blending of the two traits. In this case it produces 
gray flowers
Ask:

• “What would it take to get white flowers?”
Two whites.

• “What would it take to get black flowers?”
Two blacks

• “And what would it take to get a gray flower?”
One white and one black. This is just to drive the point home.

8.

Genes and Chromosomes

9.

10.

11.

12.

13.

14.



Page 52

Procedure
cont.

The gene for stem shape is also on the small chromosome and is represented by the 
purple beads. Say:
“A spiral stem is the dominant gene form (a large, dark purple bead) and a 
straight stem is recessive (a small, light purple bead). If our plant has a spiral 
stem, what genes or bead combinations would give that trait?” 
Two large purple beads, or one large and one small purple bead.
“If I say that this plant has a mixture of large and small beads, where should the 
beads go?” Discuss. "Does it matter?" Discuss. 
One member of each pair goes on one chromosome, while the other member of 
each pair goes on the other chromosome, but it does not matter which bead goes on 
which chromosome.
Finally, let’s add our last gene to the long chromosome. Explain that this gene is 
represented by the blue beads and codes for root shape. It is another example of 
incomplete dominance. The large, solid blue bead codes for a branched hairy root. 
The large, clear blue bead codes for a single non-hairy root. Ask:
“Our plant has a single hairy root. What would its genotype be?” 
Heterozygous—one large, solid blue and one large, clear blue. This can be very 
confusing for students because there are two characteristics involved:
single/branched and hairy/non-hairy. In the previous example of incomplete 
dominance, a black allele and a white allele combined to make a gray flower. For 
the root shape gene, the characteristics don’t blend. They just match up in 
different ways. The single root trait is dominant over the branched root trait, and 
the hairy trait is dominant over the non-hairy trait. But the allele for single
(dominant) is also the allele for non-hairy (recessive). And the allele for branched 
(recessive) is also the allele for hairy (dominant). So the heterozygous plant 
shows both dominant traits. The homozygous plants show one dominant trait and 
one recessive trait—single, non-hairy and branched, hairy.
Project Plant Phenotypes and Genotypes, SD 2, and say:
"Let’s go to the charts on Plant Phenotypes and Genotypes, and see what we can 
fill in for our plant, plant #1. We did not discuss what type of gene behavior there 
is for the leaf shape gene (the yellow beads). Can we tell by looking at the yellow 
beads in the boxes and comparing them to the other beads?” 
It is dominant/recessive. The hints are that the yellow beads come in large and 
small sizes; the larger bead is darker and the smaller one is lighter. 
The code for the gene models is as follows. The code may be difficult for some 
students, so talk through this carefully, and write it on the board.

a. Dominant/recessive genes come in large and small beads of the same color
and the small bead, the recessive gene form, is also a lighter color than the
dominant form.

b. Incomplete dominance genes are always large beads, but have either
i. different colors—black and white, or
ii. different color types—solid and clear (as in the blue gene).

Talk through the chart for plant #1, and fill in the physical traits and the gene 
combinations that are on our chromosome models. 
Once complete have students remove the beads, and place them into the correct bin. 
Tell students that they will reuse the chromosomes for each plant they build.

15.
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20.
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Content
Connection

cont.

Use the gene chromosome models to work through the traits and possible gene 
combinations on plant #2 with the class and discuss the logic behind those choices.
Review the “Genetics Terms” and clarify any questions the students have,
using the models as a starting point for discussion. For example: “The genes are
the beads. A large, dark green bead and a small, light green bead are two
different forms (alleles) of that gene.
Turn the students loose to figure out what they can about the phenotype and 
possible genotypes of plants #3 and #4 and discuss the results.
Project Alien Plant Traits, SD1. Instruct each student to choose one plant and create 
a version of its genetic code using the pipe cleaners and the beads. 
After the students have completed their pipe cleaner models, they should exchange 
them with another student and see if their partner can identify which plant they 
made.
Finally, have all the students who made plant A get together, plant B, and so forth. 
Have the students share the different ways they were able to make the same plant. 
This should solidify the idea that dominant phenotypes can be coded for in more 
than one way (two dominant alleles or one dominant and one recessive.).

21.

Genes and Chromosomes

22.

23.

24.

25.

26.

Procedure

Ask students to review the genetic terms and to write the definitions in their own words 
and relate them to the chromosome and gene models.

Formative 
Assessment

Ask students to make up a code for a plant using the gene models and provide a written 
description of the plant with a justification for each of the traits described.
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SD 1 Alien Plant Traits
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