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In Search of a Better Bean: A Simple
Activity to Introduce Plant Biology

K i m S pa c c a r ot e l l a , R o x i e J a m e s

Measuring plant stem growth over time is a simple activity commonly used to
introduce concepts in growth and development in plant biology (Reid & Pu,
2007). This Quick Fix updates the activity and incorporates a real-world application: students consider possible effects of soil substrate and sunlight conditions
on plant growth without needing access to costly supplies. Although written for
undergraduates, the activity could be adapted for secondary students.
Key Words: Plants; growth; ecology.

Five weeks prior to this activity and each week following, the instructor plants one bean seedling in a pot for each of four groups of students,
labeling each pot with the planting date (Figure 1). A few days after
the final seedling is planted, the instructor reviews plant structure
and growth. The students develop and test a hypothesis regarding
the effects of age on bean-stem region length over five weeks. To test
the hypotheses, the instructor divides students into four groups of
four to six students each, and gives each group one plant representing
each week. The students
measure the length of the
hypocotyl, first internode,
A few days after the final
and second internode.
seedling is planted, the
After sharing the data
with their classmates and
instructor reviews plant
calculating the average
of all groups and plants,
structure and growth.
the students complete
an Internet search about
several common growing methods – high tunnel versus open sun
and a soilless, rice-hull substrate versus a traditional peat substrate –
and discuss the use of these, including effects on plant yield, the
environment, and the gardener’s budget. The instructor can ask
students to read abstracts of related research to give them a realworld perspective. A brief glossary and list of resources for student
reading is provided below.
The instructor asks students to imagine they are working for
Cooperative Extension, advising gardeners on the use of these growing conditions. Working with their group, students select one of

Figure 1. Sample bean plants over 5 weeks.
the growing conditions to evaluate using their data and Internet
research. Students consider the effectiveness of the chosen condition
on plant growth rate given their data, compare their data with those
of other groups, and compare their conclusions with the literature
they researched. Students also consider pros and cons of each growing method, including cost to the gardener and environment, effects
on crop yield and plant health, need for pesticides, and ease of use.
Finally, they note sources of error that may have influenced their data
and the literature they cite and suggest ideas for further research.
Each group can summarize its data by graphing growth for each stem
region versus age and preparing a five-minute presentation about
whether to recommend the assigned growing method. To stimulate
discussion, the instructor can ask each group to write and pose a
question for another group to answer about its data or conclusions.
JJ

Glossary

Hypocotyl: Plant’s stem between the root and cotyledons.
Internode: Plant’s stem between two nodes of leaf attachment.

The American Biology Teacher, Vol. 76, No. 5, pages 352–353. ISSN 0002-7685, electronic ISSN 1938-4211. ©2014 by National Association of Biology Teachers. All rights reserved.
Request permission to photocopy or reproduce article content at the University of California Press’s Rights and Permissions Web site at www.ucpressjournals.com/reprintinfo.asp.
DOI: 10.1525/abt.2014.76.5.11
352

The american biology teacher

volume 76, No. 5, May 2014

Downloaded from http://online.ucpress.edu/abt/article-pdf/76/5/352/58044/abt_2014_76_5_11.pdf by guest on 07 December 2021

Abstract

High tunnel: Quonset-shaped peak covered with plastic; extends the
plant growing season by providing environmental protection.
Soilless substrate: Organic materials like parboiled rice hulls used to
make a soil-free potting mix for plants.
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ec·o·sys·tem noun:

Selected Resources

KIM SPACCAROTELLA is a Lecturer of Biological Sciences at Kean University,
1000 Morris Ave., Union, NJ 07083; e-mail: kspaccar@kean.edu. ROXIE JAMES is
Professor of Biological Sciences at Kean University; e-mail: rjames@kean.edu.

NABT ecosystem noun:
a complex community of biology teachers
interacting through a digital interface.
The NABT ecosystem offers new ways for you to
learn and share with your colleagues:
Resources: Do you know of a great, free
resource you want to share? Post a link to it in
the Resources Section. The more Resources
that are posted, the more you can help and be
helped by the ecosystem.
Events: Looking for something local? Looking
for something national? Highlighted conferences
and workshops are posted for your review.
Members Like Me: You are not alone.
Easily find members in your area or in similar
professional settings and contact them using
ecosystem email.
Discussions: Sometimes you just need to talk.
Focused discussion groups are being
added frequently.
The NABT ecosystem is one more way NABT is
supporting a diverse community of educators
focused on the teaching of biology and life science.
All biology teachers are welcome to join the
NABT ecosystem by visiting

www.NABT.org/ecosystem
Get connected today!
The NABT ecosystem was made possible with the support of
the NIH National Human Genome Research Institute, and
replaces the Community of Genetics Educators (CoGE).
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the complex of a community of organisms
and its environment functioning as an
ecological unit.

