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Plants  

With  

STEAM
In a yearlong unit on plants, students use art to make models of their subjects. 
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O
ur school garden is in its second year, and the 

lower school (preK–5) students plant and observe 

the garden as often as possible. We call the gar-

den an “outdoor classroom,” and the younger students are 

particularly interested in how the plants grow. I had lots 

of garden activities planned—the challenge was to make 

them into learning experiences. I decided to focus on the 

parts of plants. Students would investigate the basic parts 

of a plant: the roots, the stem, the leaves, the petals, and 

the seeds. In time, we would put the parts together and 

study the system as a whole. 

Gaining STEAM
This study made the garden a permanent part of the cur-

riculum, and I hoped to introduce art into the mix. I had 

read several articles about science, technology, engineer-

ing, art, and math (STEAM), including John Maeda’s 

commentary in Scientific American (2013). A graphic 

designer as well as an MIT-trained scientist, Maeda was 

also the head of the Rhode Island School of Design for 

several years. He wrote, “Current practices in scientific 

research have much to gain by involving artists in the pro-

cess early and often. Artists serve as great partners in the 

communication of scientific research; moreover, they can 

serve as great partners in the navigation of the scientific 

unknowns” (Maeda 2013). 

Art writer Robert Eskridge, in “Exploration and the 

Cosmos: The Consilience of Science and Art” (2003) 

made an especially brilliant point: 

Science and art naturally overlap. Both are a means of 
investigation. Both involve ideas, theories, and hy-
potheses that are tested in places where mind and hand 
come together—the laboratory and studio. Artists, like 
scientists, study (e.g., materials, people, culture, history, 
religion, mythology, and so on) and learn to transform 
information into something else. In ancient Greece, the 
word for art was techne, from which technique and tech-
nology are derived—terms that are aptly applied to both 
scientific and artistic practices.

Most of the students in kindergarten already love to 

draw and paint, and several other types of art, such as pa-

per folding, dyeing, and collage came to mind. I decided 

to harness that natural enthusiasm and direct their techne 

toward a learning objective. 

Planning the Unit
Over the course of several months, we used STEAM 

projects to illustrate the parts of the plant and how they 

work. Each activity served as scaffolding to the eventual 

synthesis of information about the parts of plants and how 

they work together, and activities were tied to the calendar 

of seasons and holidays. I wrote a lesson analysis before 

we began, focusing on a list of critical-thinking questions 

and skills. What content did they need to learn, and how 

should they learn it? I used Bloom’s Taxonomy as a guide-

post, specifically looking toward analysis with my end goal 

for students to synthesize and evaluate the information as 

we learned it. And students would help drive the explora-

tions themselves by asking questions.

Additionally, I began to implement a version of an 

assessment sheet I saw in Exemplary Science in Grades 
PreK–4 (Yager and Enger 2006). I focused on how these 

young learners made associations, used trial and error, and 

whether they began to use our science vocabulary. I made 

quick notes on progress and shared this information with 

their general studies teacher so we had an overall sense of 

how students were developing. I also wrote a rubric (see 

NSTA Connection) that had critical thinking, predic-

tions, and observations as goals.

Exploring Leaf Color in Fall and in 
Art
Our first project was to study the fall leaves. Previously, 

students collected leaves and we read books about why the 

leaves change color (see Resources). This year, we tried 

leaf chromatography, an art element that greatly enhanced 

the lesson (see Internet Resources). Before class, I made a 

survey of which trees were on the school grounds. I took 

leaf samples of three different species near us (oak, linden, 

and maple), and students studied the different shapes. 

We discussed that the leaves had hidden colors inside of 

them, and students predicted what color the leaf would 

turn. Students suggested that leaves could turn yellow 

and red, and many noted that the leaves would eventually 

turn brown after they fell off the trees. Several students 

mentioned that they noticed that this was a pattern every 

fall, and they expected to see new leaves forming in the 

spring. Students gathered three leaves of the same species 

and ripped the leaves into small pieces into a cup, and they 

reminded each other to check the shape of the leaf to en-

sure they were using the same species. I moved the cups to 

a countertop and added rubbing alcohol along with 

a strip of coffee filter. Only teachers handled the 

alcohol; students were kept at a distance and only 

observed the results. The leaves soaked for several days 

in the alcohol solution so that the pigment really made a 

mark on the filter. 

This simple lab represented a turning point in our 

classroom, because it helped us reach some disciplinary 

core ideas. We’d talked about chlorophyll and the colors 

hidden inside the leaves, but those ideas were simply con-
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cepts. Seeing the hidden colors actually emerge onto the 

coffee filter helped students understand more complex 

ideas, such as chlorophyll; it related to their own experi-

ence of seeing leaves change color; and it was a teachable 

moment that can be revisited in a more sophisticated way 

as the students enter first grade.  

While the chromatography is a scientific process, we 

used the colorful filters as the basis for an individual art 

piece. In the next class, students made a collagelike poster 

with their colorful leaf strips, and added the tree’s species 

and a label explaining our study. Students were encour-

aged to decorate their posters with illustrations of trees 

and leaves so that the posters did not all look the same.

Seeds and Cultural Studies
Next, we studied the etrog, a citrus fruit used during the 

Jewish holiday of Sukkot. The etrog is also known as cit-

ron. If it is not available in your area, a good substitute 

would be key limes, tangerines, or tangelos (see Internet 

Resources). 

I cut the etrog in half before the students came into 

class. We estimated how many seeds might be inside and 

came up with 20. We were all surprised when there were 

actually closer to 40 seeds. Students gave suggestions 

about how to plant the seeds, ranging from soil to using 

the etrog juice. Others remembered composting their 

lunch scraps and thought we should try planting the seeds 

in the soil we made from the compost.

We grew the seeds into plants inside the classroom in 

a grow tent (a greenhouse with lighting added), although 

a sunny windowsill would also work well. As the plants 

grew bigger, we transplanted them into larger clay pots 

and moved them outdoors at the end of April, when the 

nighttime temperatures were reliably warm. The etrog 

plants thrived outside in the spring and summer, but they 

do need to come inside in the fall. The etrog plants are cur-

rently large and healthy, growing on a windowsill inside 

the classroom. 

Students individually made a five-page book about 

what a growing plant needs during these class periods. 

Each page had a different question that encouraged them 

to integrate their understanding of what we had done that 

day in class along with their knowledge of plants: What 
did we plant? How did we plant the seeds? What do seeds 
need to grow? What did your pot look like at first, and what 
do you see in the pot now? What did you learn? I scanned the 

pages of the book into a Smartboard document, and stu-

dents suggested ideas for each page. I wrote their ideas on 

the Smartboard, and students copied the information they 

wanted and added illustrations. We were able to finish this 

book in three 40-minute class periods. 

This was an excellent time for students to begin synthesiz-

ing some of the information they had learned. Some had espe-

cially interesting observations, such as “tick tock,” meaning 

that it took patience to make a seed grow, as well as sunlight 

and water (CCSS.ELA-Literacy.W.K.2). This fall, these 

students rushed to the garden to measure their etrog plants, 

which are currently about a foot high. We will measure them 

again in the spring, when the plants go back outside.

Next, we began an integrated Thanksgiving unit and 

discussed the “three sisters” so essential to Native Ameri-

cans: corn, beans, and squash. We observed both the seeds 

and pictures of the plants the seeds would produce. I set up 

three tables with labels and seeds, and students made post-

ers. They glued a seed on one side of the poster and drew 

an arrow between the seed and the plant picture they glued 

on the other side. Students were thrilled to see the actual 

seeds of foods they recognized; more than one student said, 

“I didn’t know a bean came from this!” or observed, “The 

corn seed looks like one of the kernels.” Last spring, these 

students planted these seeds in our garden. This Septem-

ber, students took delight in harvesting their plants.

Plant Parts and Needs
To evaluate the function of a stem, we used the classic 

method of soaking a white daisy in colored water (Figure 

1). I asked students how plants got water, and a student 

FIGURE 1.

A daisy in colored water 
demonstrates stem function.
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answered, “I think the stem is like a straw,” which we all 

agreed was a brilliant answer. Students discussed how the 

stem pulled up water and nutrients throughout the plant. 

We made predictions about what might happen to the 

petals if we colored the water. Students inferred that the 

petals would, in fact, turn the color of the water, since the 

stem would act like a straw. I used food coloring to color 

the water and provided a cup of it and a flower to each stu-

dent. Students made individual portraits of their flowers 

before and after and observed that the color highlighted 

the veins in the flower petals.

To investigate soil, students dug up dirt using 

inexpensive plastic trowels. Students should wear 

goggles and wash hands after working with soil. Inside the 

classroom, we filled plastic containers three-fourths full of 

soil, added some water, and shook the containers. After al-

lowing the soil and water mixture to settle, students could 

see the layers of soil (rock, sand, clay, and humus). Several 

admitted that they thought “dirt was just plain brown” or 

“dirt would just look ugly.” We all agreed that seeing the 

soil layers helped us imagine the minerals and nutrition 

inside the dirt. I scanned in a copy of their lab sheet, we 

added the names of the layers onto the Smartboard, and 

students were able to use these words to complete their 

sheet. Students illustrated their own soil layer sheet and 

labeled the component parts (Figure 2). We discussed the 

importance of using accurate colors for this particular lab; 

a purple rock layer would not be correct. This led to a con-

versation about how both scientists and artists use their 

imagination, but scientists must accurately portray their 

work.

I was thrilled when students took their interest in our 

plant investigation home with them. Before the winter 

break, students planted a paper white narcissus bulb in 

gravel. One student emailed a photo over the holiday to 

show her bulb’s outer leaves growing toward the light in 

a windowsill. She rotated the plant, and the leaves of the 

plant again bent toward the light. She wondered why this 

was happening. Her question led to an unexpected inves-

tigation on tropism. To understand why the plant moved 

toward the light, we watched several time-lapse videos on 

tropism (see Internet Resources). The videos were a useful 

way to scaffold our knowledge that plants need light, and 

we marveled at the predictable movement of plants when-

ever their light source was moved. 

In order to see tropism firsthand, we designed a maze 

(see Internet Resources). We cut a hole at one end of a 

shoebox. Then we added two half shelves, taped like a lad-

der on opposite sides of the box. This made a maze for the 

plant. We stood the box up so that the hole was on top, fac-

ing a light source.  We planted peas, a fast-growing plant, 

in a homemade pot at the bottom of our maze. After just 

10 days, we were not surprised to see how the plant grew 

around the maze and out of the box. 

To study roots up close, students took an old CD case 

FIGURE 2.

A student displays his soil layer 
sheet.

Students work on their posters.
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and removed the inner black plastic from the case. We 

turned the case upside down (the open part by the hinge 

becomes the “watering hole”) and filled the case with a thin 

layer of soil. We added a lima bean to the top, positioned in a 

U shape (see Internet Resources). The CD cases were lined 

up on a windowsill and watered regularly with an eyedrop-

per. The beans quickly split and began growing. Within a 

week of planting, we had long white roots. We measured the 

roots and were impressed that many of them were at least an 

inch long. The CD case was a perfect root viewer, and while 

we couldn’t take this art project home, we did replant the 

lima beans in our outdoor garden.

Conclusion
By this point, students had made models of every part of 

the plant. They had observed soil, seen roots growing, 

watched petals change color because of the capillary ac-

tion of the stem, seen a plant wind itself through a maze 

toward the Sun, observed chromatography with leaves, 

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

K-LS1-1   From Molecules to Organisms: Structures and Processes 

www.nextgenscience.org/k-ls1-1-molecules-organisms-structures-and-processes

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 
expectations listed below. 

Performance Expectation Connections to Classroom Activity
Students:

K-LS1-1: Students who demonstrate understanding can: 
• Use observations to describe patterns of what plants 

and animals (including humans) need to survive.

• wrote a book that describes what a seed needs to 
grow.

Science and Engineering Practice

Analyzing and Interpreting Data • recorded their data on soil jar sheets.
• collected their final data on a project that 

showed all the parts of a plant.

Disciplinary Core Idea

LS1.C: Organization for Matter and Energy Flow in 
Organisms 
• All animals need food in order to live and grow. They 

obtain their food from plants or from other animals. 
Plants need water and light to live and grow.

• planted, watered, and observed a variety of 
seeds growing indoors and outdoors.

Crosscutting Concept

Patterns • studied seeds of several plants and planted them 
as well.
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NSTA Connection
Download a rubric at www.nsta.org/sc1607.

and planted seeds. When it was time to put all the parts 

together in a single model, we made large posters on which 

the parts of the plants are clearly labeled, and the stem 

was a straw, exactly what we had discussed when we dyed 

flowers (Figure 3). 

Best of all, students had reached the pinnacle of Bloom’s 

Taxonomy. With the last art project, they were able to 

combine facts, generalize information, and explain the 

parts of plants and how they worked together. Students 

finished the year with a homemade book about their seed 

project as well as models on soil, seeds, and flower parts. I 

look forward to another year with STEAM as I plan this 

unit for next September. ■ 

Rebecca Kurson (rkurson@goldaochacademy.org) is 
a science and outdoor education teacher at Golda Och 

Academy in West Orange, New Jersey. The school’s gar-

den just won a grant from the Whole Kids Foundation.
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FIGURE 3.

A student’s plant poster.
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