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Phenology Bingo

Learning Objectives

Students will:
  Describe the life cycle events of local plant and animal species
  Defi ne phenology
  Explain how phenology relates to seasonal changes and climate change
  Compare the phenology of species at a site at the beginning of the program to the end of the program
  Predict what might happen with the phenology of species later in the year, during other seasons, and in 
future years

  Contribute observations to the growing National Phenology Database through the Nature’s Notebook 
Citizen Science Program 

  Learn how observations are being used to better understand how species respond to their environment

Next Generation Science Standards

Grade Levels
Mixed grade level, Middle School youth lead-
ing Elementary School youth, assisted by adult 
volunteers
− Ages 9-11 (Upper Elementary Grades 3-4)
− Ages 12 and up eligible for certifi cation pro-
gram (Middle and High School Grades 5-12)

Overview
This project has been developed as a “Junior 
Phenology Monitoring Certifi cation Program” 
for older youth, or those leading younger youth 
during a 6+ week session. Ideally, older stu-
dents lead a group of younger students during 
the program. However depending upon the 
ages of your students, you might consider hav-
ing an older volunteer or leader help instead. 
At the end of the session, the older students 
can be rewarded a Certifi cate of Completion 
(see Appendix 1), and become a Certifi ed Ju-
nior Phenologist. In addition to an actual cer-
tifi cate students may also receive a reward(s) 
for completing weekly observations, depending 
upon your budget and objectives. The activ-
ity increases science literacy by teaching about 
life-cycle events, encouraging people to recall 
experiences outdoors and spend more time 
observing things they may not yet have experi-
enced.  Groups with certifi ed youths may notify 
the NPN to receive public regognition. 

Background

Real World Connection

Time Required
The activity, as written, can be done: 

  Six weeks total, 1-1.5 hour lesson per week
  1st class as introduction, subsequent classes students will explore on own
  6th class as wrap up and refl ection
  You may choose to conduct weekly observations for longer than six weeks, depending on your 
program

Logistics
  Divide the group into smaller groups of 3-4 youth. If your group has a mix of older and younger 
students, assign 1-2 older students to work with 2-3 younger students. *Depending on the age and 
availability of students, older students and leaders, consider how to make this work best for the 
composition of your group.*

  Develop weekly checklists for each group, including information about the week’s tasks and materi-
als needed for each week’s activity.

  Leaders should distribute and collect these materials at the beginning and end of the designated 
weekly observation time. 

  At the end of the six-week session, leaders should collect the datasheets and make ONE observa-
tion entry for each week in Nature’s Notebook. For information on how to do this, reference the 
Nature’s Notebook online resources for Learning How to Observe www.usanpn.org/nn/guidelines

Conducting the Activity

Junior Phenologist Certifi cation 
Program Implementation Guide

Conducting the Activity
Phenology−or the study of life cycle events 
in plants and animals, their timing, and rela-
tionship to the natural world−can be used to 
teach a variety of concepts in a multi-week 
classroom, summer or after school program. If 
youth are already learning about a host of na-
ture topics, phenology can be a wonderful ad-
dition to the program because participants will 
learn how to hone their observation skills, take 
careful notes, record observations, think about 
what has happened in the past and, create hy-
potheses about what they believe may occur 
in the future. This activity provides a hands-on 
component to making observations in nature. 

This activity teaches the basic scientifi c skill of 
observation. Observation lays the groundwork 
for many aspects of scientifi c study, including 
biology, chemistry, ecology, physical science. 
Long-term participation in this activity con-
nects students to the real world research 
project, Nature’s Notebook (www.natures-
notebook.org), data from which researchers 
and land managers use in decision-making. 

LS: Life Science 
MS-LS1-4 Use empirical evidence and scientifi c reasoning to explain how behaviors and plant structures affect successful 

reproduction.

MS-LS2-1 Analyze and interpret data to provide evidence for the effects of resource availability on organisms and 
population of organisms in an ecosystem. 

Middle School

MS-ESS3-3 Apply scientifi c principles to design a method for monitoring and minimizing human impact on the environ-
ment. 

ESS: Earth and Space Systems

1  www.nextgenscience.org

LS2.A: Interdependent Relationships in Ecosystems–Disciplinary Core Idea

MS-LS2-2 Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.
MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or biological components 

of an ecosystem affect population. 



Conducting the Activity

Materials

  An adult or staff member to guide the students in discovery during each session
  Five activities from the Nature’s Notebook Curriculum webpage (www.usanpn.org/educate/
nn_curriculum), one each week as listed starting on Page 3.

  Box or bag to hold materials for each team. Contents include, enough for ONE SET per team:
  Hand lens
  Unlined journal for each student OR Individual sheets of paper for each student
  Colored pencils
  Markers
  Pens and pencils–one for each group member
  Clipboard
  Datasheets for plants included on phenology walk, one day-by-day or species-by-species 
datasheet for each week

  Phenophase defi nition sheets, laminated
  Field guides, or pictures of species for local plants and animals
  Forestry tape for labeling plants OR aluminum tags
  Sharpie pen to write plant names and numbers on label
  A map of the potential individual species available for monitoring

  Pre-determined list of native/commonly occurring species at the site. Field guides and information 
related to theses species. Students will select individuals to monitor. 

  Consider making Phenophase Photo Cards (www.usanpn.org/species-template)
  Map of marked plants at the site–developed before students begin, or with the students

  Certifi cates of Completion (Appendix 1) 
  Prizes to go with certifi cate, such as a hat or bag, or pin
  Prizes for all participants, such as a water bottle or other similar useful item

Each week the adult leader is responsible for:
  Ensuring the boxes include needed materials for the group
  Creating a checklist of assignments and activities for that week
  Printing enough activity sheets for all group participants
  Providing one datasheet per group per week
  Collecting the datasheets at the end of each session and making an entry each week into the 
Nature’s Notebook program for each team’s individual plant and animal species.

  Access to and an account for the Nature’s Notebook Citizen Science Program 
(www.naturesnotebook.org)

Optional Materials
  Bulletin board for:

  Displaying phenophase photos that students take
  Displaying simple graphs with of phenology calendars through time, created by students
  Recording incidental observations of other species not being observed via Nature’s Notebook
  A map of the site with locations of marked plants
  A check list of species that might be seen at the site, and their timing
  Scissors

  Pre-created letters or labels for bulletin board
  Computers if students are able to add observation data themselves using datasheets
  Mobile devices such as iPads, tablets or smartphones for making observations in the fi eld, instead 
of datasheets, if students are able and a group is established

  Binoculars for making observations at the top of a tree or from a distance 
  Cameras for taking pictures of individual trees being monitoring and their phenophases

Quick Links:

Nature’s Notebook: 
www.naturesnotebook.org

Learn How to Observe: 
www.usanpn.org/nn/guidelines

Nature’s Notebook Curriculum webpage: 
www.usanpn.org/educate/nn_curriculum

Phenophase Photo Cards: 
www.usanpn.org/species-template

Week One:

Phenology by Regina Brinker: 
www.youtube.com/watch?v=RNs3XpRmRfI

Phenology by Nina Leopold Bradley: 
www.youtube.com/watch?v=OHY-c_RDMkM

Measuring Plant Phenology: 
www.youtube.com/watch?v=_4uHLXL1yZA

Mini Scavenger Hunt: 
www.usanpn.org/fi les/shared/USA-NPN_MiniS-
cavengerHunt.pdf

The Science of Climate Change in Nation-
al Parks: Tracking the timing of Natural Events: 
www.youtube.com/watch?v=Ts7FDt3oqRY

Week Two:

Simplifi ed Phenophase Defi nitions: 
www.usanpn.org/nn/simple-pheno-data 

Introduction to Journaling: 
www.usanpn.org/intro-pheno-journal

Species Research Worksheet:
www.usanpn.org/species-research

Week Three:

Observation Station: 
www.usanpn.org/fi les/USA-NPN_Observa-
tion_Station.pdf

Phenology Bingo: 
www.usanpn.org/PhenologyBingo

Week Four:

Phenology Word Search: 
www.usanpn.org/fi les/shared/USA-NPN_Phe-
noWordSearch.pdf

Phenology Activity Book: 
www.usanpn.org/activitybook

Week Six:

Phenology Visualization Tool: 
www.usanpn.org/nn/connect/visualizations

Note: If you have extra time, you might consider utilizing our other activities found on the USA-NPN 
Nature’s Notebook Curriculum website: www.usanpn.org/educate/nn_curriculum  
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Conducting the Activity (continued) 

 Week One 
Introduction to Phenology & Nature’s Notebook

DEFINE Phenology, overview of why we are doing this project (10 minutes)

VIEW suggested short video(s) on Phenology. Visit the USA-NPN YouTube chan-
nel for more ideas.

  Phenology by Regina Brinker (www.youtube.com/watch?v=RNs3XpRmRfI) 
(3:41 minutes)

  Phenology by Nina Leopold Bradley (www.youtube.com/watch?v=OHY-
c_RDMkM) (3:17 minutes)

  Measuring Plant Phenology from Ground to Space by NEON (www.youtube.
com/watch?v=_4uHLXL1yZA) (5:15 minutes)

DISCUSS (5-10 minutes) 

1. Phenology is the study of the recurring life cycle events in plants and animals 
and their relationship to the environment.

2. What do students already know about this concept? 

3. What, of the items located on the scavenger hunt, are phenological indicators 
of seasonal change?

4. For older audiences: How might having an understanding of an ecosystem’s 
phenology tell us how our long-term climate is changing? Discuss range shift, 
species mismatch, etc.

DEFINE The seasons in your region (5-10 minutes)

1. Discuss the seasons in your area. What do students know about seasonal 
change. What are some of the indicators of each season? How do the plants and 
animals interact during those seasons?

2. What are life cycles? Ask students to name some life cycles of familiar plants 
and animals. How are they tied to the seasons in your area?

3. Discuss habitats and what is present in the local environment that makes a 
good habitat for a particular species.

ACTIVITY 1: Seasonal change and life cycle events (10 minutes)

1. Select several local, sentinel, plant and animal species for your region, includ-
ing those species you would like for students to observe each week.

2. Locate, or take, pictures of the species during various life cycle stages 
throughout the year. Laminate the photos if you are able. These may become 
phenophase identifi cation cards (Appendix 2). See Phenophase Photo cards for 
examples of photos.

3. Ask for student volunteers to hold the photos for the audience. 

4. Work with the students to put the life cycle events in order. 

5. Designate what time of year each phase occurs and ask students to describe 
when they remember seeing those cycles outside.

6. Ask students what phase they think is occurring in the species right now.

7. Repeat as many times as you like with different species.

8. At the end of today’s meeting, go outside to locate samples of these plants.

ACTIVITY 2: Scavenger Hunt (20 minutes)

1. Engage the students in a short scavenger hunt. Provide worksheet with habi-
tat and life cycle items to fi nd in an adjacent outdoor space. You can use this 
Mini Scavenger Hunt Sheet to get started OR create your own (www.usanpn.
org/fi les/shared/USA-NPN_MiniScavengerHunt.pdf). A full Habitat Scavenger 
Hunt Lesson Plan can be found here: www.usanpn.org/HabitatScavengerHunt.

2. Have them mark a on their sheets if they see something. Or an X if they do 
not see something. Discuss the importance of not seeing something in nature, 

knowing when a phenophase is not present is also helpful (www.usanpn.org/
nn/faq#no_change). TIP: when translating this experience to Nature’s Notebook, 
observers are encouraged to indicate when they don’t see something as well as 
when they do. Having a consistent series of NO observations (or what we call 
negative data) provides those working with the data more information about 
the species in nature and helps us pinpoint exactly when a phenophase may 
begin to occur. 

3. After the group searches, refl ect on what was found. What season are we 
experiencing now? Are any of the indicators that the class listed earlier present 
in the environment? What do we expect to see next?

4. If you have cameras or cell phones, consider having students take pictures of 
the items they fi nd, including those in each life cycle phase. Upload the photos 
to a shared photo website such as Flickr or Google Photos. You can use these 
photos to build species identifi ciation pages.

VIEW short video (10 minutes) For older audiences
  The Science of Climate Change in National Parks: Tracking the timing of 
Natural Events (www.youtube.com/watch?v=Ts7FDt3oqRY) (8:33 minutes)

DEFINE Citizen Science (2-3 minutes)

1. Citizen science is a process by which scientists seek help in answering 
research questions related to topics of interest. Participants in a citizen science 
program can be members of the general public, of any age, or professional staff 
and scientists. Generally the idea is to collect enough data to adequately answer 
the research question. Sometimes participants, like students, can also ask their 
own science questions using the framework designed by the science program 
and answer their own questions. This benefi ts the participant as well as the 
broader community interested in the research questions.

DEFINE Nature’s Notebook (5 minutes)

1. Nature’s Notebook (www.naturesnotebook.org) is a citizen science program 
sponsored by the USA National Phenology Network (www.usanpn.org). It is 
designed to collect observations made on the phenology of species existing in 
the National Phenology Database. It is meant to be a long-term program, mean-
ing participants will contribute observations for more than one year, on the same 
plants at the same location, so that the data gathered can be used by research-
ers and land managers to make decisions about the response of our planet’s 
species to climate change.

2. Observations collected by your group and entered into Nature’s Notebook 
will help us better understand seasonal changes in plants and animals, may help 
contribute to a better understanding of the local ecosystem being studied by 
sponsors of a “Phenology Trail” or series of observation sites, or may be used in 
continental or global scale research and management projects.

DESCRIBE The assignment for period you will conduct the activity (10 minutes)

1. Groups will select and mark plants to watch each week.

2. Each week they will record phenology observations on the plants, includ-
ing the leaves, fl owers, fruits (if any) on the chosen plants, and sightings and 
behaviors of animals. 

3. The data will be gathered and submitted by team leaders or students to the 
USA National Phenology Network’s Nature’s Notebook Citizen Science Program.

4. Decide which phenophases you are going to observe for each species. De-
pending on the skill level of your participants, only choose to observe those you 
are comfortable with. 

4. The data collected during this program will be used by students during the 
school year and future summer programs. This information will be valuable for 
future students to make predictions about what they might see while observing.

5. Describe the “Junior Phenologist Certifi cation Program”, demonstrate 
the rewards.
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Conducting the Activity (continued) 

Week Two 
Nature’s Notebook site set up and recording fi rst observations
Hand out the team boxes with appropriate materials

SHARE the phenophase defi nitions and data collection sheets for chosen plants 
and animals. Chose species before students arrive and mark them, or have the 
students help to select individuals to observe. 

1. Pass out examples of the phenophase defi nition sheets and actual data sheets 
the groups will use for the next few weeks. You may chose to include copies 
of these in each team box. You may provide groups our simplifi ed phenophase 
defi nitions (www.usanpn.org/nn/simple-pheno-data). 

2. If there is time, consider doing a practice session outside where the plants 
and animals your group will be observing are located.

As a large group–if time allows (Time depends upon introduction type):

3. Review the list of selected species for the program. Students may not be 
familiar with the species they are observing. Students may also research spe-
cies ahead of time using the Species Research Worksheet 2015-001-C (www.
usanpn.org/species-research) .

4. Introduce the species either via laminated photo guides, garden exploration, 
fi eld guides, PowerPoint or other available means. 

5. Consider doing an interpretive walk to an example of each species, so 
students can familiarize themselves with all of the plants or animals on the 
walk. *This activity will take longer, and if there is enough time available, can 
be conducted as the only activity this week. You may consider lengthening this 
day’s exploration to do this, time permitting.

6. While introducing the species, share information about the main phenophases 
they will be observing, including the leaves, the fl owers, and the fruits. Have 
photo examples available of each of those main phenophases for the students 
to discuss and discover. Consider developing a matching activity or scavenger 
hunt where students locate each of the species and any occurring phenophases. 

7. For more information on physical site set-up, review The USA-NPN How To 
Observe Handbook page 7. 

ACTIVITY 1: Setting up the monitoring site (15 minutes)

1. Students should review a provided map of species available, or plan to create 
one after selecting individuals to monitor.

2. If students are selecting species, each group should select 1-3 species, and in-
dividuals of those species, they would like to monitor over the next six weeks. *It 
may be useful for the leader to provide monitoring zones within the site for the 
groups, from which they can select the species they’d like to monitor, eliminating 
overlap and arguments around selecting individuals.

3. The whole group should decide upon a naming convention for the individu-
als they will label. *For example, if Group 1 is monitoring two red maples, and 
Group 4 is monitoring one red maple, everyone should decide that ALL of the 
red maples being monitored would be labeled as follows: Group 1: Red maple- 
1, Red maple-2; Group 4: Red maple-3. And so on. When these plants are 
added to the Nature’s Notebook Observation  Deck, each individual will have its 
own unique label differentiating between all of the specimens, so entries into 
Nature’s Notebook are consistent. 

4. Groups should use the provided labels to mark plant individuals so they can 
be returned to each week. *Label the individuals in a unique way, with the same 
name of the species and a number, as described in the above step.

ACTIVITY 2: Phenology Observations (5 minutes)

1. Capture the occurring phenophases on the provided datasheet and return the 
datasheet to the team box.

2. If using cameras, take accompanying photos of the individual plant, and 
up-close photos of each occurring phenophase. Try using a magnifying glass to 
capture up close photos. 

               Photo of Black Walnut 
               (Juglans major) breaking leaf  
               buds taken by N. Carlson. 

ACTIVITY 3: Journal Entry (15 minutes)

1. Create one journal entry, in the paper journal, recording the date and time, 
the weather conditions (temperature, precipitationitation, wind, etc.), describ-
ing the individual, its location, the phenophases and what they look like on the 
plant (based on the earlier large group discussion), and what they think will be 
happening one week from today.

2. Provide younger students an opportunity to draw or describe the plants on 
individual sheets of paper that will be stored in the team boxes over the next 
four weeks.

3. Return the materials to the team box and give to the program leader.

REFLECTION As a large group: (5-10 minutes)

1. Refl ect on the day’s activity. What do the students expect to occur next week? 
In three weeks?

2. Is there something else the students would like to complete as part of this 
activity?

SUPPLEMENTAL ACTIVITY In pre-assigned groups:

Introduction to Journaling (40-60 minutes) www.usanpn.org/intro-pheno-journal

1. Use the Introduction to Journaling activity to acclimate students to making 
observations. This can be done as a separate week’s activity before observing 
using Nature’s Notebook.

2. After the activity, refl ect upon the experience. What did they see? How did 
they describe it? Use the included refl ection guide for more questions.

ACTIVITY 4: Data Entry (time may vary)

Program leader makes one entry into Nature’s Notebook this week for each 
group’s observations, recorded in Activity 2 for week two.    

NOTES ON THIS WEEK’S ACTIVITY
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Conducting the Activity (continued) 

 Week Three
Weekly Phenology Observations
Hand out the team boxes with appropriate materials

ACTIVITY 1: Observation Station (20-25 minutes)
Hand out the team boxes with appropriate materials

1. Using the USA-NPN’s Observation Station Activity (www.usanpn.org/fi les/USA-
NPN_Observation_Station.pdf) as a guide, establish a station for each sense 
(hearing, sight, touch, smell). Do not use taste! Explain why not!

2. Break the large group into four smaller groups–you may choose to keep 
students in their pre-assigned groups and assign more than one group to each 
station to begin.

3. At each station students will create a list of everything they notice, human vs. 
non-human, using each sense while being timed (1-2 minutes). At the end of the 
timed period, students should rotate to the next station. Repeat this process until 
everyone has visited each of the four sensory stations.

REFLECT upon the items recorded at each station. Would those things be differ-
ent at different times of day? Which station produced the most number of items 
in the list? Why might that be? How does using your senses as observation tools 
help you record phenology observations?

ACTIVITY 2: Phenology Observations (5 minutes)

1. Capture the occurring phenophases on the provided datasheet and return the 
datasheet to the team box.

2. If using cameras, take accompanying photos of the individual plant, and up 
close photos of each occurring phenophase.

ACTIVITY 3: Journal Entry (15 minutes)

1. Create one journal entry, in the paper journal, recording the date and time, the 
weather conditions (temperature, precipitation, wind, etc.), describing the indi-
vidual, its location, the phenophases and what they look like on the plant (based 
on the earlier large group discussion), and what they think will be happening 
one week from today.

2. Provide younger students an opportunity to draw or describe the plants on 
individual sheets of paper that will be stored in the team boxes over the next 
three weeks.

3. Return the materials to the team box and give to the program leader.

REFLECTION As a large group: (5-10 minutes)

1. Refl ect on the day’s activity. What did the students see? What do they expect 
to occur next week? In three weeks? How is it different from what they observed 
last week?

ACTIVITY 4: Data Entry (time may vary)

Program leader makes one entry into Nature’s Notebook this week for each 
group’s observations.

SUPPLEMENTAL ACTIVITY Can be used in a group game-style format, or 
individual basis:

Phenology Bingo: www.usanpn.org/PhenologyBingo

Week Four
Weekly Phenology Observations
Hand out the team boxes with appropriate materials

ACTIVITY 1: Phenology Word Search (20 minutes)

Using the USA-NPN’s Phenology Word Search for Grades 4-8 (www.usanpn.org/
fi les/shared/USA-NPN_PhenoWordSearch.pdf), allow students enough time to 
complete this activity in their small groups.

2. Discuss how each of the items on the list relates to phenology observation.

ACTIVITY 2: Phenology Observations (5 minutes)

1. Capture the occurring phenophases on the provided datasheet and return the 
datasheet to the box.

2. If using cameras, take accompanying photos of the individual plant, and up 
close photos of each occurring phenophase.

ACTIVITY 3: Journal Entry (15 minutes)

1. Create one journal entry, in the paper journal, recording the date and time, the 
weather conditions (temperature, precipitation, wind, etc.), describing the indi-
vidual, its location, the phenophases and what they look like on the plant (based 
on the earlier large group discussion), and what they think will be happening 
one week from today.

2. Provide younger students an opportunity to draw or describe the plants on in-
dividual sheets of paper that will be stored in the box over the next three weeks.

3. Return the box with all of the materials to the program leader

REFLECTION As a large group: (5-10 minutes)

1. Refl ect on the day’s activity. What did the students see? What do they expect 
to occur next week? In three weeks? How is it different from what they observed 
last week?

ACTIVITY 4: Data Entry (time may vary)

Program leader makes one entry into Nature’s Notebook this week for each 
group’s observations.

SUPPLEMENTAL ACTIVITY Individually, does not need to be done all at once:

Phenology Activity Book: www.usanpn.org/ActivityBook

NOTES ON THIS WEEK’S ACTIVITY
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Conducting the Activity (continued) 

 Week Five
Weekly Phenology Observations
Hand out the team boxes with appropriate materials

ACTIVITY 1: Phenology Presentation (30 minutes)

Create display on bulletin board or other public presentation including: photos, 
drawings, refl ections or whatever the students observered. 

REFLECT upon the observations made so far. Has anything changed from week 
to week? If no, why not? If yes, why? Were any of the predictions made each 
week realized?

1. Compile or create new materials to display on the bulletin board describing 
what the group has been working on and observing over the last few weeks. 
Include pictures taken or drawn, general information about observations made, 
etc. Also include predictions about what might happen in a month, six months, 
and one year.

2. Be as creative as possible. 

ACTIVITY 2: Phenology Observations (5 minutes)

1. Capture the occurring phenophases on the provided datasheet and return the 
datasheet to the team box.

2. If using cameras, take accompanying photos of the individual plant, and up 
close photos of each occurring phenophase.

ACTIVITY 3: Journal Entry (15 minutes)

1. Create one journal entry, in the paper journal, recording the date and time, 
the weather conditions (temperature, precipitation, wind, etc.), describing the 
individual, its location, the phenophases and what they look like on the plant 
(based on the earlier large group discussion), and what they think will be hap-
pening one week from today.

2. Provide younger students an opportunity to draw or describe the plants on 
individual sheets of paper that will be stored in the team boxes over the next 
week.

3. Return the materials to the team box and give to the program leader.

ACTIVITY 4: Data Entry (time may vary)

Program leader makes one entry into Nature’s Notebook this week for each 
group’s observations.

Week Six
Elaborate on and Extend Phenology Monitoring
Hand out the team boxes with appropriate materials. Make one last set of 
observations on the selected species.

REFLECT upon the observation activity that was done over the last several 
weeks. What can our information tell someone from another state or country 
about our environment? What can it tell us if we look back at our information in 
Nature’s Notebook next year at this time?

ACTIVITY 1: Phenology Observations (5 minutes)

1. Capture the occurring phenophases on the provided datasheet and return the 
datasheet to the team box.

2. If using cameras, take accompanying photos of the individual plant, and up 
close photos of each occurring phenophase.

ACTIVITY 2: Data Vizualization (30-60 minutes)

If your space has an internet connection, log into Nature’s Notebook and use 
the Phenology Visualization Tool (www.usanpn.org/nn/connect/visualizations) 
to share with the students their data entered online. This webpage includes 
information on how to use the tool. 

You may fi nd it more helpful to visualize the data using the Phenology Calendar 
(Appendix 3) for younger audiences, so they can see how their data look for the 
weeks that they have collected observations. If you do this activity for more than 
one session, season, or year, you will have the advantage of going back in time 
to make comparisons to that which was entered before.

ACTIVITY 3: Phenology at Home (time may vary)

Provide students with information to continue this activity at their home with 
their families. Encourage them to bring their families to visit the location (if ap-
propriate) and make observations on the same marked trees the students used 
during their session. 

REFLECT What did students like and dislike about this program? What about 
this program would they share with someone visiting them from out of town?

ACTIVITY 4: Data Entry (time may vary)

Program leader makes one entry into Nature’s Notebook this week for each 
group’s observations.

Evaluate
The use of refl ective practice is critical to understanding.  Examples of refl ec-
tion questions include: 

  Share one new thing that was learned from this experience
  Share one thing that you still have a question about
  Share something that you learned that might be useful in the future 
  Share something that could have been done differently

Utilize the General Evaluation Form (Appendix 4) with students at the end of 
this session.

Attached Appendices:

Appendix 1—Certifi cate of Completion
Appendix 2—Phenophase Identifi cation Cards
Appendix 3—Phenology Calendar
Appendix 4—General Evaluation Form

NOTES ON THIS WEEK’S ACTIVITY
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Certificate of Completion 
 

The USA National Phenology Network and  
 

recognizes  

 

_______________________ 
 

as a  

Junior Phenologist 
at                                                            

on       .
 
 

                                       

 



Breaking leaf buds: 
A leaf bud is considered 
“breaking” once a green 
leaf tip is visible at the 
end of the bud, but 
before the first leaf from 
the bud has unfolded to 
expose the leaf stalk at 
the base. Compare the 
developing bud above to 
the breaking leaf bud 
below with leaf tips 
visible. 

Increasing leaf 
size: The majority 
of leaves on the 
plant have not yet 
reached their full 
size. Do not include 
new leaves that 
continue to emerge 
at ends of 
elongated stems 
throughout the 
growing season 

December 2013 

Developing bud 

The eastern cottonwood (Populus deltoides) is a tree up to 80-100 ft in height and 3 to 4 ft in 
diameter.  Leaves are 3 to 5 inches long and nearly as wide, with toothed edges. Bark on older 
trunks is deeply furrowed and ash-gray,  though smooth and greenish-gray on younger trees. 
Both the male and the female inflorescence is a catkin which is initially compact, but eventually 
unfolds to become longer and hang loosely from the branch. Once the flowers wilt, male catkins 
turn gray and dry up, and female catkins turn green and lengthen as the fruits develop. 

Colored leaves: 
Do not include 
fully dried or 
dead leaves that 
remain on the 
plant. 

Leaves: 
One or more 
unfolded 
leaves visible; 
do not include 
dried or dead 
leaves 

Photo credits: (1) Chris Evans, Illinois Wildlife Action Plan, Bugwood.org, 
(2) Axel Kristinsson, Wikimedia commons, (3) Paul Wray, Iowa State 
University, Bugwood.org, (4) J.N. Stuart, (5) Ben VanderWeide. 

(1) 

(2) 

(4) 

(3) 

(5) 

Eastern Cottonwood  
(Populus deltoides) 
Species Profile 

The USA National Phenology Network |   National Coordinating Office 
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Phenophase not 
pictured: Falling 

leaves 

mailto:education@usanpn.org
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Pollen release:  
One or more flowers 
release visible pollen 
grains when gently 
shaken or blown into 
your palm or onto a dark 
surface. 

Ripe fruits: 
When the fruit has 
turned dull green, 
greenish-brown, tan or 
light brown and has 
split open to expose 
seeds with white fluff. 
Don not include empty 
capsules. 

Fruits:  
A tiny capsule that 
changes from bright 
green to dull green, 
greenish-brown, tan 
or light brown and 
splits open to expose 
seeds with white fluff. 
Do not include empty 
capsules.  

Flowers or flower buds:  Open or 
unopened flowers. Once you see open 
flowers (below) continue to report flowers 
or flower buds. 

Recent fruit or seed 
drop: Mature fruits 
or seeds have 
dropped or been 
removed from plant 
since last visit. Do not 
include fruits that 
have dropped before 
ripening. 

Female flowers 
(with pistils visible) 

Male flowers (with 
stamens visible) 

Photo credits: (1) Bill Cook, Michigan State University, Bugwood.org, (2) Steven J Baskauf, (3) Nadiatalent, (4) Troy 
Evans, Great Smoky Mountains National Park, Bugwood.org, (5) Dave Powell, USDA Forest Service, Bugwood.org. 

(1) 

(2) 

(4) 

(3) 

(5) 

December 2013 

(2) (2) 
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Eastern Cottonwood  
(Populus deltoides) 
Species Profile 

Note: If catkins are high in tree and hard to see, flowers 
are open once the initially compact catkin has unfolded 
and is hanging loosely.  

Open flowers: Flowers are open when 
the reproductive parts (male stamens 

or female pistils) are visible. Do not 
include wilted or dried flowers. 

(1) 

mailto:education@usanpn.org
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Phenology Calendar 
Observation Deck Personal Customization 

 

Phenology Calendars are tools designed to visually share when a 
user’s reported observations in the Nature’s Notebook Citizen 
Science Program. 

 
Figure 1: Nature’s Notebook Main Observation Deck Page 

 

These calendars are accessible and customizable through the Observation Deck when 
logged in to your Nature’s Notebook account, as seen in the picture above. You can see 
a comparison of flowering times for three separate honey mesquite plants, two of which 
are in the user’s “Backyard” site and one at the user’s “Pima Canyon Trail” site.  The 
user is comparing their own data submitted for 2015 and 2016. We can see that the 
mesquites had reports of flowers later in 2015 than in 2016 for the “Backyard” site, but 
flowered earlier in 2015 and later in 2016 for the “Pima Canyon Trail” site.  
 

mailto:education@usanpn.org
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Figure 2: Customizing your Phenology Calendar Page 

 
To customize your Phenology Calendar in your Observation Deck, click the 
CUSTOMIZE MY CALENDAR link below the pre-loaded graphic at the top of your 
Observation Deck. You will be taken to a new page where you can choose the options 
to create your own Phenology Calendar. On the Phenology Calendar creation page, 
pictured above, you can choose from a list of your sites, either group sites or personal 
sites, and from any of the species—plant or animal. Select any phenophases to display, 
and click the ADD TO CALENDAR link.  This can be repeated two more times, for 
different sites, different species, or different phenophases. Choose any two years you 
have submitted observations for these individuals. Click CREATE MY CALENDAR to 
generate a visual representation of your submitted data.  If no data appears on the 
calendar for the series you selected, then there are no data for that individual or 
phenophase for the selected date range.  
 
To watch a video clip on how to create and customize your Phenology Calendar tune 
into 39:10 in our previously recorded “Observation Deck Refresher Course” webinar 
posted on our YouTube page. 
 
 

https://youtu.be/eTavfEXJWf8?t=39m10s


 

 3 

 You have options to print or 
save the image as a png, 
jpg, pdf or svg vector, by 
clicking the icon in the top 
right corner. You can also 
set this as your default 
calendar that loads 
automatically in your main 
Observation Deck page by 
checking the box for “Make 
Default Calendar”.   
 
 
Figure 3: Saved Image of a 
custom Phenolgy Calendar 

 
 

Once you have set your default Calendar in your Observation Deck, hovering over the 
colored bars will display more data about when that phenophase was reported, and for 
how long, seen in Figure 4 below. 

 
Figure 4: Nature’s Notebook Main Observation Deck Page with custom Calendar 
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Share with me one thing that you learned today: 
 

 

 

 

 

 

 
Share with me one thing you still have a question about or are confused about: 
 

 

 

 

 

 

(if you have more than one question, write it on the back of this form) 
 
Share with me one thing you may use in the future: 
 

 

 

 

 

 

 
Share with me something I could have done better: 
 

 
 

 
 

General Evaluation Sheet 
 

mailto:education@usanpn.org
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