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“We really need to get the government 
involved,” said one student, hold-
ing his graph up to USDA scientist 

Steve Seefeldt. Dr. Steve studies methods to control inva-
sive plants, plants that have been introduced to an area by 
humans and have potential to spread rapidly and negative-
ly affect ecosystems. The first grader and his classmates 
had become invasive plant scientists themselves during a 
yearlong inquiry of invasive plants in Alaska. In this meet-
ing, the students had called on a colleague for advice about 
their findings. They had discovered something no older 
scientist had yet uncovered. The invasive plant commonly 
known as bird vetch (Vicia cracca) could threaten nearby 
areas that had been burned by recent wildfires. It was time 
to communicate their science to fellow experts and act.

Up until about 10 years ago, few land managers, edu-
cators, or scientists had paid much attention to invasive 
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First graders engage in real research to help battle invasive plants.

plants in the far North. However, the rate of invasive plant-
spread has rapidly accelerated (Carlson and Shepherd 
2007) and is likely influenced by changing climate and 
increasing human disturbances. Little is known about 
how invasive plants will act in arctic and subarctic eco-
systems around the globe, and research is sorely needed. 
Who would have thought that early primary students 
could be capable of rising to help meet this need? We 
did! Our mother-daughter team—a first-grade teacher 
and plant ecologist—knew that these students could of-
fer real research to aid in Alaska’s battle against invasive 
plants. We believed that given the right opportunity to 
observe the ecosystems around them, to interact with 
scientists, and to use cooperative-learning techniques 
to accomplish challenging scientific tasks, these young 
learners could significantly contribute to the knowledge 
gap on this issue. 
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Noticing a Problem
On a field trip to a local wildlife refuge, Mrs. Villano and 
fellow Denali Elementary teacher Deana Martin-Muth’s 
first-grade classes noticed a beautiful purple flower grow-
ing all over the fields. Mrs. Villano’s daughter, who the 
children called “Scientist Katie,” had come along on the 
trip as a chaperone. 

Scientist Katie told the story of what the refuge was like 
when she was a little girl. The fields had native wild irises and 
many types of grasses and wildflowers. There were only a few 
individual plants of that pretty purple flower, invasive bird 
vetch, which now covers the fields. What had caused the bird 
vetch to spread so rapidly? Was the bird vetch the reason there 
are few wild irises left in the fields? Katie told the kids how 
science could be used to answer 
these questions.

Immediately, the kids be-
gan collecting seeds in plastic 
bags (making sure no seeds es-
caped!) to do their own investi-
gations back in the classroom. 
As they collected their seeds, 
they noticed that portions of 
the field had been burned. To 
help create optimal wildlife 
habitat for migrating birds, the 
refuge often burned portions of 
the fields. “What if the vetch 
likes the burned fields?” one 
student asked. What if…?

Field Data 
Collection
Fueled by the observations 
the students made at the wild-
life refuge, we began to inves-
tigate both invasive plants 
and fire. We took the 50 first 
graders to a nearby burn area 
in the Bonanza Creek Long 
Term Ecological Research 
(LTER) Station’s Caribou-Poker Creeks Research Wa-
tershed. The students worked with Katie and her fellow 
LTER ecologists to collect data just like the scientists do. 
The scientists showed them a real study site in the burn 
where they have planted different types of trees to see 
how the forest would regenerate, counted seeds that fell 
into the burn, and looked at how the permafrost (soil that 
is frozen all year) changed after the fire. 

After the scientists modeled how to collect data and 
how to make good observations, the first graders made 
their own observations of burned and unburned forest 
sites. We made simple data sheets on which students were 

asked to make detailed drawings and observe the soil, 
light, and groundcover in each site.  Was the soil in the 
old forest and the burn moist or dry? Were plants on the 
ground getting full light or were there shadows? What 
was covering the ground: moss, lichen, bare soil, rocks, 
or charcoal? The students then conducted a simplified 
vegetation transect just like the LTER scientists. Scien-
tists use vegetation transects, or lines of a known length 
through a plant community, to help reduce the amount 
of counting they have to do to understand how many 
plants are in their study area. The transect is randomly 
placed in the plant community to help remove bias from 
the data. We counted the number of trees at each site by 
counting the tree trunks we could touch with our arms 

outstretched as we walked 
along a 30 m measuring tape. 
We then did a group count 
of tree seedlings in three  
25 cm × 25 cm quadrats along 
each transect. Normally, a 
scientist would collect infor-
mation from many transects 
in their study area and count 
the number of seedlings in 
more than three quadrats. 
Using these simplified field 
sampling techniques, early 
primary students were able 
to successfully participate 
in the collection of valid field 
data. In addition, the variety 
of observation approaches 
(drawing, counting, mov-
ing, and thinking) allowed a 
diversity of learners to suc-
cessfully complete field data 
collection.

Finally, each student col-
lected soil cores from the 
burned and unburned sites for 
experiments back in the class-
room. Soil cores were collected 

by drilling vertically into the soil with a bulb planter and 
removing a plug of soil. To transport the cores back to the 
school, the intact soil core was then placed in plant pots of 
the same diameter and depth as the bulb planter.

Follow your school guidelines for field trips and out-
door explorations. Be aware of hazards on site, such as 
dangerous terrain or harmful plants or animals. Make 
sure students wash their hands after touching soil and 
plants. When working in an area infested with 
invasive plants, be sure students have brushed 
any seeds, plant parts, or soil clumps off of shoes 
and clothing before leaving the site.

Students visit a nearby forest fire site with ecologists at 
the Bonanza Creek Long Term Ecological Research Pro-

gram’s Caribou-Poker Creeks Research Watershed.
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Classroom Data Collection
Armed with their observations from the wildlife refuge 
and the wildfire sites, students were ready to start their 
investigation. Several questions emerged from our field 
experiences, such as “Can a bird vetch plant grow under 
a spruce tree? Can a bird vetch plant tangle and kill an 
animal?” We kept coming back to the big “what if” ques-
tion that emerged from our trip to the wildlife refuge: 
“What if bird vetch likes the burned fields?” We focused 
our study on a topic that we could address in our class-
room during the cold Alaskan winter, and a question that 
would allow us to use science to help our community. We 
chose one major question: Would invasive bird vetch 
grow better in soil from a burned forest or an unburned 
forest? Students took seeds from bird vetch that they had 
collected on their refuge field trip and grew them in the 
soil cores they had taken from the burned and unburned 
field sites (Figure 1). Seeds were sown on the top of the 
soil core to mimic wild dispersal patterns. The students 
diligently observed and measured their plants for three 
months. Observation with science notebooks helped 
build science process skills, incorporate math and liter-
acy, and encourage learning for a purpose. We modeled 
how to make good scientific drawings using concepts that 
early primary students can readily connect to like shape, 
size, and color. When a student began to draw daisies in 
her journal, we used questioning to help refine her obser-
vations. Did you really see a daisy? What shape was the 
leaf? What color was the flower? This questioning pro-
cess allowed the students to engage in more meaningful 
thinking and review their own work. This teacher review 
and self-reflection process with their science notebooks 
allowed formative evaluation throughout the project. 

Ensuring accurate data collection in early primary stu-
dent experiments is often challenging. For example, can 
you be sure all students are using their rulers correctly? We 
relied heavily on cooperative learning within small groups 
to ensure data quality. “Everyone check your shoulder 
partner,” Mrs. Villano would say before a measuring ses-
sion. “Is their ruler in the right direction? Are they using 
centimeters and not inches?” Upon corrections or consent, 
the vetch measuring could proceed. 

At the end of an investigation with invasive plants, be 
sure to carefully dispose of plant material and soils. To do 
this, double bag all materials in durable plastic bags and 
dispose in a landfill or incinerator. 

Age-Appropriate Data Analysis
For students to fully experience doing what real scien-
tists do, they need to participate in data analysis. This 
presents a major hurdle for most early primary class-
rooms in which essential mathematic concepts involved 
in analyzing data, like averages, are not developmen-

Figure 1. 
Experimental setup for a study compar-
ing invasive plant growth in soil cores to 
burned and unburned forest sites.

Figure 2. 
A student line graph showing the 
change in height of the tallest inva-
sive plant in a single student’s soil 
cores over time.
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tally appropriate. By using teacher modeling and a 
peer–partner approach to compiling student data, the 
first graders were able to succeed at a high level. In part-
ners, one student read aloud her invasive plant height 
measurement for the burned and unburned soil cores 
for each date and the partner recorded the numbers in 
a table. Student partners then transferred these num-
bers into an Excel spreadsheet on the computer. Using 
a computer projector, we were able to guide the young 
students in how to click on a cell and type in a number. 
One partner would read the numbers from their table 
aloud, while the second partner would highlight the 
cell and hunt for the numbers on the keyboard. Teacher 
modeling and supervision played an important role in 
making sure all student pairs were typing in the cor-
rect spreadsheet cell and pushing the correct button to 
create a graph. Using this approach, every student was 
able to produce a computer line graph of the changes 
in plant height over time (Figure 2, p. 29). When we 
printed the graphs, students were incredibly proud and 
felt like bona fide scientists. 

To summarize the data from all first graders who con-
ducted this experiment, we had to deal with the problem 
of averages. This was the most difficult concept for the 
students throughout the whole study. To introduce the 
idea of an average, we lined the students up by height and 
grouped them into tall, medium, and short categories. If 

we only looked at one student, and said all first graders 
were that height, would that be true? Were more students 
in the tall, medium, or short category? Can plant heights 
be compared to first-grader heights? Through this visual 
and kinetic demonstration, we were able to give students 
a rudimentary understanding of how scientists use aver-
ages to summarize their findings. The students then took 
the average plant heights and made bar graphs of the final 
results (Figure 3). Using plenty of teacher modeling and 
guidance we read the plant heights aloud as student pairs 
added the numbers on calculators and divided by the 
number of students. Bird vetch had, on average, grown 
taller in soil cores from the burned forest than in cores 
from the unburned forest.

The first graders used the observations of their soil 
cores to make conclusions and explain their results. 
“The soil from the old forest had lots of moss, but the 
soil from the burn has tiny moss. I think the moss was 
like a helmet, protecting the old forest from the in-
vader’s seeds,” Marley wrote in her science notebook. 
Drawing from knowledge gained from their field ob-
servations, students were able to use inference skills to 
forecast which habitat the bird vetch would grow best in 

Figure 3. 
A bar graph showing the average fi-
nal height of the invasive plants in the 
soil cores of both first-grade classes.

A close-up view of bird vetch.
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the field. Jack wrote in his science notebook, “If Alaska 
keeps getting warmer and drier, there will be more fires. 
I think vetch will keep spreading in the burns.” We 
used the students’ completed science notebooks as the 
summative evaluation for the project. We assessed the 
observation skills of students, age-appropriate mastery 
of science process skills, and ability to extend their data 
into meaningful conclusions. After making conclusions 
about their investigation, these young learners were able 
to extend their new knowledge to ask new questions 
and to address the big “what if…” question that began 
the project during their wildlife refuge trip. Perhaps 
burning the fields at the refuge really was helping the 
bird vetch grow out of control.

Connecting to the Standards
This article relates to the following National Science 
Education Standards (NRC 1996):

Content Standards 

Grades K–4
Standard A: Science as Inquiry

• Abilities necessary to do scientific inquiry

Standard C: Life Science 
• Characteristics of organisms
• Life cycles of organisms
• Organisms and environments

National Research Council (NRC). 1996. National 
science education standards. Washington, DC: 
National Academies Press.

the state, we are taking action ourselves. We want more 
students thinking like scientists, engaging in relevant 
ecological study, and making a difference. n

Katie V. Spellman (katie.spellman@alaska.edu) is a 
plant ecologist at the University of Alaska Fairbanks 
and educator at the Center for Alaskan Coastal Stud-
ies in Homer, Alaska. Christine P. Villano (Christine. 
villano@k12northstar.og) is a first-grade teacher at 
Denali Elementary School in Fairbanks, Alaska.
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Internet Resources
For lessons and ideas on planning a similar study with your 

students:
Center for Invasive Plant Management 

www.weedcenter.org/education/k-12.html
National Invasive Species Information Center 

www.invasivespeciesinfo.gov/resources/educk12.shtml
Weed Wackers! 

http://weedwackers.wikispaces.com

When we printed the 
graphs, students were  

incredibly proud and felt 
like bona fide scientists. 

Putting the Data Into Action
The search for answers to the student’s new questions 
provided an avenue to further knowledge and to com-
municate their results with scientists. No researcher 
had ever looked at how bird vetch might act in burned 
areas in boreal forests and scientists were interested in 
the first graders’ results. They presented their journals 
to scientists at real conferences with LTER and inva-
sive plant ecologists. 

The kids felt completely empowered by their knowl-
edge and felt ownership over their scientific contribu-
tion to the state. The first graders designed “first-grade 
vetch scientist” t-shirts and went to community fairs 
armed with pamphlets on invasive plants. By the first 
week of school the next year, the students went back to 
the wildlife refuge to conduct a gigantic invasive plant 
pull. In a matter of 2 hours, the students had pulled 
over a half-ton of bird vetch. As a result of this action, 
the refuge began actively managing the fields for inva-
sive plants. The first graders’ data convinced the land 
managers to shift the timing of their controlled burn to 
before the vetch was going to seed. Meaningful science 
and an impassioned group of six- and seven-year-olds 
had an incredible effect on our community.

 To extend the vision of this activity, we were able 
to create Weed Wackers! A K–6 Educator’s Guide to 
Invasive Plants of Alaska (see Internet Resources). With 
this curriculum guide, and teacher workshops around 


