
Plant Protectors: Enriching Elementary Plant Biology Education by Integrating Outdoor Science  
  
PI: Kristy Daniel, Texas State University  
  
Summary: We worked with Texas State University students and Texas Master Naturalists to develop a five-day 
lesson, Plant Protectors, for elementary school students about plant adaptations as mechanisms of natural 
selection to reduce plant blindness. This lesson highlights plant adaptations that help native Texas species thrive 
in drought conditions. At the end of the unit, students can plant their own garden of water-wise plants (either as 
a paper garden decorating the classroom wall or in an outdoor raised garden bed on campus grounds) to 
showcase what they have learned.   
  
This project aligns with the following Principles for Teaching Plant Biology:   

Evolution: Species Biodiversity, Natural Selection, & Environmental Response   
  
Targeted Age/Grade: 3rd-5th Grade  
  
Estimated Length of Activity: The included lesson is a 5-day unit. Each day’s curriculum takes about 45-60 
minutes with less than 20 minutes of preparation time per day. (3hr 45min – 5hrs total)  
  
List of Supplies:  

Plant Protectors Research Rangers Nature Exploration activity books (one per student)  
Plant Protectors Ranger Reflections Worksheet (one per student)  
Pencils/Pens/Markers/Crayons/Colored Pencils  
Paper  
Either example plants to explore and later plant or images of example plants  
Access to digital plant information website (https://www.wildflower.org/plants-main) (or native flower 
field guides)  
Garden Supplies for either a paper garden or an outdoor raised garden bed  
Optional Supplies:  

Clipboards  
Magnifying Glasses  
Rulers  
Laminator & Laminating Pouches  
Plant-related Read Aloud Books  

  
Estimated Costs: $0 - $450 per class, pending options selected 
 

 

https://researchrangers.wp.txstate.edu/files/2026/08/Research-Rangers-Plant-Protectors.pdf
https://researchrangers.wp.txstate.edu/files/2025/12/Jr-Ed-Ranger-Reflections-Plant-Protectors.pdf
https://researchrangers.wp.txstate.edu/files/2026/04/Research-Rangers-Example-Plants.pptx
https://www.wildflower.org/plants-main


Student Guides and Handouts  

https://researchrangers.wp.txstate.edu/files/2026/08/Research-Rangers-Plant-Protectors.pdf


  
  
  
Instructor Guides  
  
Instructor Background Primer:  
Despite plants' ecological and economic importance, animals often receive more attention in education. 
Additionally, limited plant biology curricula also contributes toward plant blindness, the unwillingness or 
inability to perceive plants within an environment, particularly for students. Unfortunately, such viewing of 
plants as passive background objects can lead to incorrect assumptions, such as all plants require identical 
amounts of sunlight, space, and water. Many students also believe that non-adapted plants can simply choose to 
change or adapt in real time to avoid perishing, or that humans exist entirely outside of natural ecosystems. 
Rather, adaptations occur at the population level over extended time spans, rather than during an individual 
plant's lifespan.  
  
A foundational principle in biology is that an organism’s structures impact its functions. Natural genetic 
variation can lead to new structures that help some plants survive environmental pressures while others die, 
driving biological change over time. Plant adaptations are specialized, inherited traits that arise over generations 
through such advantageous natural genetic variation from random mutations, enabling species to obtain 
essential resources (e.g., light, water, nutrients, carbon dioxide) and endure local human-influenced and natural 
environmental stresses like severe droughts, intense heat, or herbivory. While animals can move to escape harsh 
conditions, stationary plants rely entirely on structural and physiological adaptations. Common structural 
adaptations in terrestrial plants that increase resiliency in extreme environments include deep taproots to reach 

https://researchrangers.wp.txstate.edu/files/2026/08/5E-Lesson-Plan-BLOOME.pdf


underground water tables, thick waxy leaves (i.e., cuticles) to minimize water loss through transpiration, fleshy 
stems to store moisture, or protective thorns and chemical compounds to deter herbivores. Understanding these 
form-and-function relationships is an educational model that facilitates analyzing how variations in physical 
traits determine an organism's ability to survive in a specific habitat.    
  
Educators can strengthen evolutionary biology, plant behavior, and ecology knowledge by teaching young 
students about plant adaptations. The Plant Protectors lesson operationalizes these core concepts for upper 
elementary classrooms through active inquiry, outdoor observations, and place-based learning. Over five 
structured phases, students transition from investigating example plants indoors to observing localized 
adaptations in their schoolyard ecosystem. By comparing drought-adapted native species against non-adapted 
species, students build an understanding of how specific structures fulfill crucial survival functions. This 
curriculum integrates cross-disciplinary connections by exploring cultural uses of native plants, like Yucca, and 
culminates in an application activity where students design and plant a native, waterwise garden. The Plant 
Protectors lesson plan addresses alternative conceptions often held by students, reinforces evidence-based 
arguments surrounding organism survivability, and offers potential solutions to local environmental changes.   
  

   

  
   

 



Detailed list of required supplies:  
Plant Protectors Research Rangers Nature Exploration activity books (one per student – free for 
download/printing)  
Plant Protectors Ranger Reflections Worksheet (one per student – free for download/printing)  
Pencils/Pens/Markers/Crayons/Colored Pencils (any materials available will work)  
Paper (can use printer paper, cardstock, construction paper, tissue paper, or any other options available)  
Either example plants to explore and later plant or images of example plants (plants tend to cost about 
$4-15 each, and we recommend purchasing two each of 8 plant examples per classroom if teachers 
chose the outdoor raised garden bed option, many nurseries, tractor supply, and lumbar stores may give 
teachers free or discounted plants upon request)  

Suggested Texas native water-wise plant examples:  
Blackfoot Daisy (Melampodium leucanthum)  
Firewheel (Gaillardia pulchella)  
Frogfruit (Phyla nodiflora)  
Gregg’s Mistflower (Conoclinium dissectum)  
Mealy Blue Sage (Salvia farinacea)  
Prairie Verbena (Glandularia bipinnatifida)  
Purple Coneflower (Echinacea purpurea)  
Texas Blazing Star (Liatris mucronata)  
Alternatives if any of the above plants are not available: Turk’s cap (Malvaviscus arboreus 
var. drummondii), Rock rose (Pavonia lasiopetala), or Straggler’s Daisy (Horseherb) 
(Calyptocarpus vialis)  

Access to digital plant information website (https://www.wildflower.org/plants-main) (or native flower 
field guides, any with information about the plants are suitable)  
Clipboards (optional, for supporting booklets if working outside)  
Magnifying glasses (optional, for exploring plant examples)​   
Rulers (optional, for exploring plant examples)  
Read aloud books (optional, for literacy integration into lesson plan), recommendations:  

Queen of Leaves by Stephen Briseño  
A Weed is a Flower: The Life of George Washington Carver by Aliki  
Gregor Mendel: The Friar Who Grew Peas by Cheryl Bardoe  
The Legend of the Bluebonnet by Tomie dePaola  
Plant Adaptations by Andi Diehn  
How Do Seeds Grow into Gardens? By Clayton Tobias Grider  

Laminator & Laminating pouches (optional, for water-proofing garden signs)  
Garden Supplies (select option – paper garden or raised garden, either option works!)  

Paper Garden supplies: construction paper, glue, tape, scissors, coloring utensils (e.g., markers, 
colored pencils, pens), wall space to “plant” flowers  
Raised Garden supplies: 8 – six-foot-long 2”x6” lumber boards, 4 – two-foot-long 3/8” steel 
rebar stakes, 8 – 7.5”x7.5” concrete planter wall blocks, cardboard to use as a ground/weed 
barrier, and 1.3 cubic yards of soil/compost, spades, gloves (this supplies list includes materials 
needed to build one 6’ sq raised garden bed)  

  
 

https://researchrangers.wp.txstate.edu/files/2026/08/Research-Rangers-Plant-Protectors.pdf
https://researchrangers.wp.txstate.edu/wp-admin/post.php?post=684&action=edit
https://researchrangers.wp.txstate.edu/files/2026/04/Research-Rangers-Example-Plants.pptx
https://www.wildflower.org/plants-main
https://a.co/d/0eHYhMuw
https://a.co/d/09hhZzkk
https://a.co/d/019CoyDT
https://a.co/d/0gsf0eyb
https://a.co/d/0ar0Xsgm
https://a.co/d/03R2W8ix


Homework/Assessment   

  
Ranger Reflections Answers  

1.​ T, F, T  
2.​ Little Bluestem, because [answers vary, but may include: this grass is adapted to dry conditions, 

Little bluestem has long roots to reach deep ground water]  
3.​ [images vary]  
4.​ [answers vary, but hopefully students will follow all of the listed safety rules]  
5.​ C  
6.​ D  
7.​ Plant 3  
8.​ [answers vary, but may include: this plant is adapted to dry conditions, cactus can store water in their 

stems to use when it is dry, cactus have thick skin to reduce water loss]  
9.​ Plant 2  
10.​[answers vary, but ideally students will lean toward Yes! for all prompts]  

 

https://researchrangers.wp.txstate.edu/files/2025/12/Jr-Ed-Ranger-Reflections-Plant-Protectors.pdf

