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Coevolution refers to the reciprocal effect two or more spe-
cies can have a on each other’s evolution. For example, 
long-billed and curve-billed hummingbird species prefer 

to feed on flowers with a matching corolla shape. Complemen-
tary bill and flower shape within these two species, also known 
as trait matching, results in better feeding efficiency for the hum-
mingbirds and higher rates of pollination for the flowers (Dar-
win 1868; Maglianesi et al. 2014; Weinstein and Graham 2017). 

Given the coevolution of plants and pollinators, one can 
hypothesize what might pollinate a flower based on floral 
morphology. Mimulus lewisii, a bee-pollinated flower, not 
only has a wide corolla and small amounts of nectar but also 
a landing platform with two yellow ridges that act as nectar 
guides, making it ideal for bees to find, collect pollen, and sip 
nectar. In contrast, Mimulus cardinalis has red flowers, a tube 

shaped corolla, and a large amount of nectar, making this spe-
cies more suited to hummingbird species. In addition, the an-
thers and stigmas (the sexual components of the flower) reach 
out, resulting in contact with the hummingbird’s forehead 
and pollination of the flower (Schemske and Bradshaw 1999). 

There are specific traits found in flowers that match them 
to specific pollinators (Pleasants and Wendel 2010). For ex-
ample, flowers that open at night are pollinated by moth spe-
cies. These night-bloomers use their strong, sweet fragrance 
rather than color to attract moths. In contrast, the presence of 
dark spots at the base of the petals act as nectar guides for bees 
(Pleasants and Wendel 2010). The types of pollinators that 
visit flowers are directly related to flower color. Violet flowers 
attract bees while flowers in the orange and red spectrum are 
favored by birds (Schiestl and Johnson 2013).
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In our lesson, students list character-
istics of flowers that attract specific polli-
nators, identify floral patterns that attract 
those pollinators, write a claim about the 
relationship between floral traits and 
pollinators, support it with scientific evi-
dence and reasoning, and build a model 
of a flower demonstrating the concepts 
of coevolution. The various activities 
allow for individual work, whole-class 
discussion, and group work consisting 
of groups of two to three students, and 
takes approximately seven 50-minute 
class periods to complete. 

The materials necessary for this les-
son are photographs of various flowers 
in a variety of colors, shapes and sizes, 
photographs of common pollinators 
(hummingbirds, moths, bats, butterflies, 
and bees) (see “On the web”), and craft 
material such as chenille stems, tissue pa-
per, felt, plates, paper towel tubes, straws, markers, glue, cotton 
swabs, colored water, and glitter to simulate pollen. We provide 
two handouts as well, a handout with graphs showing the re-
lationship between visits by Hawkmoth pollinators and floral 
tube lengths and a CER worksheet (see “On the web”).

FIGURE 1

Parts of a plant and a flower. 

SOURCE: WWW.SAPS.ORG.UK/SECONDARY/TEACHING-RESOURCES/707-PARTS-OF-A-PLANT-AND-A-FLOWER

Finding patterns
Begin with students viewing flowers and pollinators (see “On 
the web”). Challenge the students to work together to answer 
the question: Are there any matching traits between the pollina-
tors and the flowers that would make pollination successful for 
the flower? (e.g., long proboscis, landing pad for a bee). Have 
students generate a list of matching traits and patterns (Fig-
ure 1). This would also be a good time to view flower anatomy 

GLOSSARY

Flower - the reproductive part of plants (found in 
angiosperms)

Corolla - the collective group of floral petals

Stigma - the sticky tip of the female portion of the 
flower that catches pollen grains

Stamen - the male portion of the flower that contains 
the anther (location of pollen grains) and the filament 

Pollen - a powder-like substance found on flowers that 
carries the male sperm cells (gametes)

Nectar - sweet, sticky liquid that provided nutrients to 
pollinators

Pollinator - an animal that transfers the pollen from the 
male portion of the flower to the female portion of the 
flower, unintentionally

Proboscis - the long mouthpart of some insects that is 
adapted for sucking nectar

38 APRIL/MAY 2019



FIGURE 2

Student blueprint and prototype

under a stereoscope, which provides more detail and lab skills. 
Finally, have students construct an explanation for what might 
happen to the pollinator if there was a slight change in the flow-
er (e.g., different color, or change in the length of the corolla). 
This activity allows students to practice constructing explana-
tions and designing solutions, an important scientific practice in 
the Next Generation Science Standards. 

When conducting this lesson, my 11th- and 12th-grade stu-
dent responses ranged from “my flower petals are very bright 
in color so they would be visited by a bee” to “a rose is tightly 
closed so it would be visited by an ant as it would be harder 
for a bee to get through.” In addition to color, many students 
commented on the presence of nectar or the smell of the flower, 
which they had to infer from previous exposure to the flowers 
they had chosen.

Researching pollinator specifics
Assign students a flower species and have them research the 
characteristics that would be attractive to pollinators. Com-
mon choices include orchids, monkey flowers, carrion flower, 
morning glory, bananas, figs, honeysuckle, and fuchsia. This 
presents an opportunity for discussions on cross-checking 
sources and the use of reliable sources. Students organize their 
research into data tables, including categories such as color, 
size of corolla, markings on the flower, scent, time of bloom-
ing, and geographical location of the plant.  

Next, have the students hypothesize what might pollinate 
the flower based on its traits. Challenge them to look for stud-
ies published in scientific journals that focus on trait matching 
of species or coevolution of plants and pollinators in order to 
get the students to think about how species adapt to changes 

in their ecosystem. Using the handout, students make a claim 
about the relationship between the length of the floral tube 
and the visits of the Hawkmoth (see “On the web”), providing 
two pieces of evidence from the data and scientific reasoning 
to support their claims. 

Engineering the “perfect” match for a 
pollinator
Assign students a pollinator (bee, butterfly, moth, fly, hum-
mingbird, or bat) and ask them to construct a flower that is a 
perfect match. To increase the complexity of the lesson, a spe-
cific species from each category of pollinators can be selected 
to challenge the students to use the traits of the pollinator as a 
guide for engineering their flower. The students work within 
the engineering design process (see “On the web”), drawing a 
blueprint, creating a prototype, testing their prototype (by ask-
ing classmates to identify which pollinator would visit their 
flower), and revising their model (Figure 2).

Most students construct and present their models with a 
brief explanation of the traits they focused on for attracting 
their pollinator within two 50-minute class periods. After cre-
ating the flowers, we put the “garden” (Figure 3, p. 40) on dis-
play, and additional students were asked to take the challenge 
of identifying a pollinator that would visit the specific garden. 

Assessments
Formative assessments for this lesson include the construction 
of the data table on matching floral and pollinator traits and 
the explanation of their model of the “perfect” flower. The 
summative assessment is the written CER to the statement 
“Discuss how coevolution occurs within the world of plants 
and pollinators.” You can use any standard rubric for argu-
mentative writing to assess a student’s work. 

Students presenting their models to the class.
PHOTOS COURTESY OF JULIE REYNOLDS
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FIGURE 3

Students’ “garden” and pollinator 
challenge.

Teacher feedback
I performed this lesson with 25 high school biology students 
who lacked prior knowledge of the structure and purpose of 
the flower. Before beginning the lesson, I allocated time to dis-
sect a flower, to help students learn the anatomy of a flower 
before beginning the discussion on floral traits and pollina-
tor matching. Miniature roses worked well for this, they are 
inexpensive and readily available. The class was abuzz with 
excitement as each student raced to find all of the flower parts 
present and match them with their diagrams.

Conclusion
Student explanations of why specific pollinators visit specific flow-
ers included the shape of the flower, color pattern and specific 

markings, the timing of the appearance of the blooms, and the need 
for a landing pad for some species. Many students constructed an-
thers for their flowers in addition to just petals and stems, demon-
strating an understanding of the anatomy of the flower that was 
not present at the start of the lesson. With a newfound awareness 
of flower traits and the variety of pollinators, discussion of the need 
to protect our pollinators will continue past classroom instruction. 
When additional classes were asked to match the flower with the 
pollinator from the student “garden,” none of the flowers were cor-
rectly matched with their pollinator, supporting the need to bring 
the coevolutionary relationship between species and the influence 
they have on the survival of each other into the classroom. ■

ON THE WEB

Activity handout and CER worksheet: www.nsta.org/highschool/connections.aspx
Photo gallery of flowers and pollinators: http://botanyphoto.botanicalgarden.ubc.ca
Video of the pollination process: www.youtube.com/watch?v=MQiszdkOwuU
Engineering design process: www.teachengineering.org/k12engineering/

designprocess
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Connecting to the Next Generation Science Standards (NGSS Lead States 2013)

Standard
HS-LS4-4 Biological Evolution: Unity and Diversity

Performance Expectation
•	 The chart below makes one set of connections between the instruction outlined in this article and the NGSS. Other valid connections are 

likely; however, space restrictions prevent us from listing all possibilities.
•	 The materials, lessons, and activities outlined in the article are just one step toward reaching the performance expectation listed below.
HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to adaptations of populations.

DIMENSIONS CLASSROOM CONNECTIONS

Science and Engineering Practices

Developing and Using Models
Use a model to provide mechanistic accounts of phenomena.

Students create a model of the “perfect” flower to demonstrate 
how trait matching occurs between plants and pollinators.

Constructing Explanations and Designing Solutions
Construct an explanation based on valid and reliable evidence obtained 
from a variety of sources (including students’ own investigations, models, 
theories, simulations, peer review) and the assumption that theories and 
laws that describe the natural world operate today as they did in the past 
and will continue to do so in the future.

Students explain the process of coevolution.

Disciplinary Core Idea

LS4.C: Adaptation
Natural selection leads to adaptation, that is, to a population dominated 
by organisms that are anatomically, behaviorally, and physiologically well 
suited to survive and reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a population that 
have an advantageous heritable trait leads to an increase in the proportion 
of individuals in future generations that have the trait and to a decrease in 
the proportion of individuals that do not.

Student groups discuss and analyze traits in pollinators that 
make them efficient at gathering nectar.
Students write a claim and provide evidence and reasoning to 
support coevolution of pollinators and flowers.

Crosscutting Concept

Cause and Effect
Empirical evidence is required to differentiate between cause and correla-
tion and make claims about specific causes and effects.

Students use their floral models to describe what changes 
would occur in the traits of an organism in response to 
changes in matching traits of another organism.

Connecting to the Common Core State Standards (NGAC and CCSSO 2010) 

ELA/Literacy 

RST-11.12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author 
makes and to any gaps or inconsistencies in the account. (HS-LS4-4)
WHST.11-12.1.B Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while 
pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s 
knowledge level, concerns, values, and possible biases.
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS4-4)
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