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Appendix A
Grade Level Expectations

Science Concepts

Ecology

EC.1.A — All populations living together within a community interact with one another and with
their environment in order to survive and maintain a balanced ecosystem.

EC.1.D — The diversity of species within an ecosystem is affected by changes in the
environment, which can be caused by other organisms or outside processes.

EC.2.A — As energy flows through the ecosystem, all organisms capture a portion of that energy
and transform it to a form they can use.

EC3.C — Natural selection is the process of sorting individuals based on their ability to survive
and reproduce within their ecosystem.

Living Organisms

L.O.1.A — Organisms have basic needs for survival.

L.O.1.E - Biological classifications are based on how organisms are related.

Matter and Energy

M.E.2.C — Electromagnetic energy from the sun (solar radiation) is a major source of energy on
Earth.

Communication Arts Standards

Writing.2.D.5.a — Compose text using words that are specific, accurate, and suited to the topic.
Writing.2 — Compose well-developed text — paper.

Writing.3.A.5 — Compose a variety of text including a summary (narrative or informational).
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The program is also aligned to the Missouri Show-Me Process Standards. They are as follows:
1.8 — Organize data, information and ideas into useful forms (including charts, graphs, outlines)
for analysis and presentation.

2.1 — Plan and make written, oral and visual presentations for a variety of purposes and

audiences (Missouri Department of Conservation, 2009, p. 16).
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Appendix B

Objectives for Each Lesson
Lesson 1 — Describe the basic needs of most plants and animals. Identify the living and non-
living components of an ecosystem. Explain why non-living components of an ecosystem are
important for the living components. Demonstrate how organisms, populations, community and
ecosystems are connected (Missouri Department of Conservation, 2009, p. 23).
Lesson 2 — Identify examples of different plants and animals found in pond, prairie and forest
ecosystems. Explain why different plants and animals live together in an ecosystem (Missouri
Department of Conservation, 2009, p. 41).
Lesson 3 — Identify specialized structures of plants and describe how they help animals survive
within forest and prairie ecosystems. Identify specialized structures and senses and describe how
they help animals survive within pond, forest and prairie ecosystems. Explain how camouflage is
a survival tool. Recognize internal cues and external cues that cause organisms to behave in
certain ways. Predict which plant or animal will be able to survive in a specific ecosystem based
on its structures or behaviors. Identify the ways a specific organism may interact with other
organisms with other organisms or the environment (Missouri Department of Conservation,
2009, p. 61).
Lesson 4 — Identify the primary source of energy plants use to produce their own food. Explain
the difference between a producer and a consumer and classify populations of organisms as
producers or consumers by the role they serve in the ecosystem. Sequence the flow of energy
through a food chain beginning with the sun and predict the possible effects of removing a
population of organisms from a food chain (Missouri Department of Conservation, 2009, p. 101).

Lesson 5 — Explain how herbivores, carnivores and omnivores are different and categorize
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consumers by what they eat. Define the role of decomposers in an ecosystem and classify
organisms as producers, consumers or decomposers by the role they play in pond, forest and
prairie ecosystems. Explain how the teeth of an animal’s skull can help identify the type of
consumer it is (Missouri Department of Conservation, 2009, p. 135).

Lesson 6 — Define predator and prey and categorize organisms as predator and/or prey in a given
ecosystem. ldentify the roles of predators and prey in an ecosystem. Explain why predators and
prey are important to energy flow in a food chain. Predict the possible effects of removing an
organism from a food chain. Give examples of how humans as predators affect an ecosystem
(Missouri Department of Conservation, 2009, p. 209).

Lesson 7 — Explain why organisms need to interact with other organisms and their environment.
Identify ways specific organisms interact with other organisms and the environment. List human
interactions with their environments and explain how these human interactions may affect the
environment and the organisms in the environment/ecosystem (Missouri Department of
Conservation, 2009, p. 223).

Lesson 8 — Explain how humans are just one of the organisms interacting with plants and
animals in Missouri. ldentify examples in Missouri where human activity has had a beneficial or

harmful effect on other organisms (Missouri Department of Conservation, 2009, p. 233).
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Appendix C
Nature Unleashed Unit Assessment

test
Directions: Read each item carefully. Circle the letter of the best answer.

1. A beaver builds its home out of mud and sticks. In which ecosystem is it most likely found?

a. Forest c. Prairie
b. Pond d. All of the above

2. Which of the following is an example of camouflage?

a. Prairie racerunners use rocks as shelter or to warm up or cool down.
b. Big brown bats use hollow trees, deep rock crevices, buildings, caves and other places to roost.
c. Venomous snakes and spiders use venom to protect themselves and to make their live food hold still.

d. Newborn deer have white spots on their brown fur that allow them to blend into their forest
surroundings.

3. What is the primary source of energy plants use to make food?

a. Nutrients c. Sun
b. Soil d. Water

4. A redbud is a shade-loving tree. In which ecosystem is it most likely found?

a. Forest c. Prairie
b. Pond d. All of the above

5. What external cues, or something outside the body, cause ducks to migrate?

a. Cooler temperatures and shorter days c. Hot, humid and windy days
b. High heat and dryness d. Sudden movement or sudden sound

6. Butterflies and bees visit one flower, then the next and the next, and so on. How are they
interacting or living with the flowers?

a. Escaping c. Migrating
b. Hibernating d. Pollinating

7. An insect that is bright pink and is able to hide among blooming flowers is most likely able
to survive in which environment?

a. Forest c. Prairie
b. Pond d. Stream

Nature Unleashed, October 2009 273
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Directions: Read each item carefully. Follow the directions provided.

8. Describe the 6 basic needs of mest plants.

9. Read the list of things below. Underline the non-living things.

Bluebird Cloud Frog Rabbit Tree
Building Coneflower  Grass Sun Wind
Butterfly Dirt Human Rock Worm

10. Read the descriptions below. Place the name (community, ecosystem, organism,
population) on the line by the description that is an example of what the word means.

3 round-winged katydids, 2 hummingbirds, 3 big bluestem
small section of prairie that shows some living things and non-living things

1 round-winged katydid
3 round-winged katydids

11. Duckweed plants live in a watery environment. Which specialized structure helps them
survive? Explain how it helps duckweed plants survive in their environment.

¢. Long strong roots

a. Large leaves
d. Thread-like roots

'b. Thin stripes on leaves

12. Which of the following must tadpoles have to survive in a watery environment?
Explain how your selected answer helps tadpoles survive.

a. Ribs ¢. Gills
b. Eyes d. Mouth

274 Nature Unleashed, October 2009



SCHOOLYARD

13. How are producers and consumers different?

14. Show the flow of energy through a food chain using the things listed below. Use numbers

and arrows 1o show the flow of energy.

424 . Decaying
"df"‘ ?l" plants

15. How are herbivores, carnivores and omnivores different?

e

Sun

16. A snail is eaten by a crayfish and the crayfish is eaten by a bluegill and the bluegill is eaten
by a green heron, Who are predators and who are prey in this scenarie? List them under
appropriate columns. An animal may be listed more than once.

Predators

Prey

72
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17. In the food chain shown beiow, list which things fit in which category. Things may fit in
more than one category.

Sun D  Coneflower © Leaf beetle ©  Grasshopper sparrow ©  Bullsnake

Producer(s):
Consumers(s):
Decomposer{s):
Prey:
Predator(s):
Herbivore(s}:
Omnivore(s):
Camivore(s):

18. In the food chain shown below, predict what might happen if the entire population of
bullsnakes died? List one possible effect.

Sun D Coneflower & Leaf beetle &  Grasshopper sparrow 2 Bulisnake

19. For the list of actions below, put an X in the appropriate column to indicate which ones
could have a beneficial or harmful effect on other organisms or an ecosystem.

Action Beneficial | Harmful
effect effect

Spilling gas on the ground when fueling up the lawn mower
Dropping a gum wrapper on the ground

Picking up trash on the school grounds

Hunting and killing deer outside of deer hunting season
Trapping nuisance otters

Riding your bike on marked trails

Recycling newspapers

Setiing up your tent in a no-camping area

276
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Appendix D
CHEAKS Assessment

Verbal Commitment

1. I would be willing to stop buying some products to save animals’ lives.

(1) very true
(2) mostly true
(3) not sure

(4) mostly false
(5) very false

2.1would not be willing to save energy by using less air conditioning.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

3. To save water, I would be willing to use less water when I bathe.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

4.1 would not give $15 of my own money to help the environment.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

5. I would be willing to ride the bus to more places in order to reduce air pollution.

(1) very true
(2) mostly true
(3) not sure

(4) mostly false
(5) very false

6.1 would not be willing to separate family’s trash for recycling.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

74
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7.1would give $15 of my own money to help protect wild animals.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

8. To save energy, [ would be willing to use dimmer lights.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

9. To save water, [ would be willing to turn off the water while I wash my hands.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

10. I would go from house to house to pass our environmental information.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

11. I would be willing to write letters asking people to help reduce pollution.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

12. I would be willing to go from house to house asking people to recycle.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false
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Actual Commitment

13. I have not written someone about a pollution problem.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

14. 1 have talked with my parents about how to help with environmental problems.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

15. I turn off the water in the sink while I brush my teeth to conserve water.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

16. To save energy, I turn off lights at home when they are not in use.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

17. 1 have asked my parents not to buy products made from animal fur.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

18. I have asked my parents to recycle some of the things we use.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false
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19. I have asked others what I can do to help reduce pollution.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

20. I have often read stories that are mostly about the environment.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

21.1do not let a water faucet run when it is not necessary.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

22.1leave the refrigerator open while I decide what to get out.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

23.1have put up a birdhouse near my house.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

24.1do not separate things at home for recycling.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false
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Affect

25.1 am frightened to think people don’t care about the environment.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

26.1 get angry about the damage pollution does to the environment.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

27. 1t makes me happy when people recycle used bottles, cans, and paper.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

28.1 get angry when I think about companies testing products on animals.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

29. It makes me happy to see people trying to save energy.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

30. I am not worried about running out of water.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false
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31.1do not worry about environmental problems.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

32.1am not frightened about the effects of pollution on my family.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

33.1get upset when I think of the things people throw away that could be recycled.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

34. It makes me sad to see houses being built where animals used to live.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

35. It frightens me to think how much energy is wasted.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false

36. It upsets me when I see people use too much water.
(1) very true

(2) mostly true

(3) not sure

(4) mostly false

(5) very false
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Appendix E
Studies Matrix
Hypotheses Populations Findings

Utilizing an environmental
theme across the curriculum
will improve academic
achievement (Haines &
Kilpatrick, 2007).

Elementary Students (K-5)

lowa Test of Basic Skills

1999 — 26 points below
state average.

2007 — score of 89 points.
48.6 point improvement.

Surpassed the state average
points.

Regular schoolyard
experiences would have a
positive impact on students’
environmental knowledge,
attitude personal behaviors
toward the environment and
would affect comfort levels in
outdoor settings. Gender
would influence the changes
(Carrier, 2007).

Treatment Group

e 4" grade students = 23
e 5" grade students = 27
Control Group

e 4" grade students = 33
e 5" grade students = 26
Gender

4™ grade students

e 28 males, 28 females
5t grade students

e 24 males, 29 females

Environmental Attitude

No significance by grade
level.

Significant effect of
treatment group (p=.0066).
Gender — Significant effect
in treatment group
(p=.0017).

Overall attitudes increased
after intervention
(p=.0276).

Environmental Knowledge

No significant differences
in gender.

No gender differences of
self-reported environmental
behaviors or comfort
levels.

Schoolyard activities would
enhance achievement across
both genders; however, boys
in the treatment group
(schoolyard activities) would
demonstrate levels of
achievement comparable to
the girls’ levels in either
condition. Compared the
impact on students’
environmental knowledge,
attitude personal behaviors
toward the environment and
would affect comfort levels in
outdoor settings (Carrier,
2009).

Treatment and Control

Groups

e 4"Mand 5" grade
students

Gender

e Girls —50 —55%

e Boys—-45-50%

Ethnicity

e  White — 60 — 80%

e Black (AA)-16 - 21%

e Hispanic or Asian —
4-17%

Boys had statistically
significant greater score
gains in treatment group
than in the traditional group
for knowledge, attitudes,
behaviors and comfort
levels.

Knowledge Scores

Both boys and girls
increased knowledge scores
in the treatment group than
in the traditional group.
Boys in the schoolyard
group increased learning
more when compared to the
control group.




SCHOOLYARD

81

Attitudes

Boys increased
environmental attitudes
more in the treatment group
than in the traditional
group.

Girls’ scores were not
statistically significant.

Behaviors

Both groups increased
behavior scores in the
treatment group and the
traditional group.

Boys had a greater increase
that girls in the treatment

group.

Comfort Level

Boys increased their
comfort level more in the
treatment group than in the
traditional group.
Differences for girls were
not statistically significant.

Using the environment and a
context for learning (EIC) will
improve student achievement
(SEER, 2005).

Compared second through

fourth grade scores on the

California Standard Testing

and Reporting assessment

in reading, writing, math,

language and spelling over

five years.

Treatment Group

e Participated in EIC
activities

Control Group

e No treatment/Direct
Instruction

Treatment Group

100% of students scored as
well or better in reading
compared to the control
group.

92.5% of students scored as
well or higher in math
compared to the control
group.

95% of students scored as
well or higher in language
compared to the control
group.

97.5% of students scored as
well or higher in spelling
compared to the control

group.
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Utilizing the schoolyard will
improve environmental
knowledge and attitudes in 5™
grade African-American
students (Spray, 2015).

Treatment Group

Population

e 248 5" grade African-
American students
(N = 248)

Knowledge Assessment

e 212 5" grade African-
American students
(n=212)

Attitude Assessment

e 136 5" grade African-
American students
(n=136)

Knowledge Scores

e Significant gains in
environmental knowledge
(p =.000).

Attitude Scores

¢ No significant change in
attitudes toward the
environment (p = .725).
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Appendix F
Individual Class Data Analysis for the Nature Unleashed Assessment
Class 1 Results

There were 24 students (N = 24) in the class and 22 students (n = 22) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 33.73, SD = 9.80) was significantly greater
that the pre-assessment (M = 23.05, SD = 6.65), t(21) = -5.85, p < .05. Table 6 provides the
statistical data analysis for this class.

The researcher visited this class on several occasions during the study. Each time the
students were reading from the book that accompanied the Nature Unleashed curriculum as a
whole class. During the reading, the teacher would stop periodically to discuss what was read.
Not once did the researcher observe the class participating in the outdoor activities. In fact, the
researcher spoke with the teacher about the outdoor activities and the researcher was told that the
students never went outside.

Table 1F

Class 1-Paired Samples T-Test

N M SD t(21) p
pretest 22 23.05 6.65
posttest 22 33.73 9.80
paired test 22 -10.68 8.56 -5.85 .000"

Note: (p < .05")



SCHOOLYARD 84

Class 2 Results

There were 27 students (N = 27) in the class and 19 students (n = 19) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 24.68, SD = 14.21) was significantly
greater that the pre-assessment (M = 19.74, SD = 9.21), t(18) = -2.53, p < .05. Table 7 provides
the statistical data analysis for this class.

While visiting this class on several occasions, the researcher observed the students
participating in several outdoor activities. The students identified living and non-living things in
the environment and created lists in their notebooks. They also identified and listed ways that
living and non-living things interacted with each other as well as living things interacting with
each other. In addition, the students identified and listed examples of organisms, populations,
communities and ecosystems within the schoolyard. During these activities, students were
engaged and on-task and the teacher used probing questions to assist students in their
explanations of what they were observing. This particular class also participated in growing
vegetables. Every time they visited their gardens, they were applying their knowledge of
organisms, populations and communities to what they were observing in the garden.

Table 2F

Class 2-Paired Samples T-Test

N M SD t(18) p
pretest 19 19.74 9.21
posttest 19 24.68 14.21
paired test 19 -4.95 8.53 -2.53 021"

Note: (p < .05")
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Class 3 Results

There were 25 students (N = 25) in the class and 15 students (n = 15) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 27.87, SD = 9.36) was significantly greater
that the pre-assessment (M = 21.13, SD = 6.84), t(14) = -2.93, p < .05. Table 8 provides the
statistical data analysis for this class.

The researcher observed this class on several occasions. The students were in the
schoolyard identifying and listing living and non-living things. As a follow up activity, the
students were in the schoolyard observing the interaction between living and non-living things as
well as the interaction between living things. They were taking notes about these interactions so
they could write about them when they returned to the classroom. The students were engaged in
discussions with one another during their observations. The teacher used probing questions to
assist students in clarifying their thinking and reasoning.

Table 3F

Class 3-Paired Samples T-Test

N M SD t(14) P
pretest 15 21.13 6.84
posttest 15 27.87 9.36
paired test 15 -6.73 8.89 -2.93 011"

Note: (p < .05")
Class 4 Results
There were 15 students (N = 15) in the class and 13 students (n = 13) took both the

Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the



SCHOOLYARD 86

environment. The mean for the post assessment (M = 37.46, SD = 8.18) was significantly greater
that the pre-assessment (M = 17.62, SD = 6.87), t(12) = -13.95, p <.05. Table 9 provides the
statistical data analysis for this class.

While observing this class, the students were writing definitions in their notebooks that
would aid them in their observations in the schoolyard. Once they finished their definitions, they
moved to the schoolyard to identify living and non-living things. Most of the students were
engaged in discussions with each other. The teacher had students clarify how they knew things
were living or non-living. On other occasions, the researcher only observed the students reading
from the book that accompanied the Nature Unleashed curriculum and participating in class
discussions.

Table 4F

Class 4-Paired Samples T-Test

N M SD t(12) p
pretest 13 17.62 6.87
posttest 13 37.46 8.18
paired test 13 -19.85 5.13 -13.95 .000"

Note: (p < .05")
Class 5 Results

There were 23 students (N = 23) in the class and 15 students (n = 15) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 27.87, SD = 9.36) was significantly greater
that the pre-assessment (M = 21.13, SD = 6.84), t(14) = -2.93, p < .05. Table 10 provides the

statistical data analysis for this class.
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During several visits to this class, the researcher only observed the students reading from
the book that accompanied the Nature Unleashed curriculum. The researcher never observed the
students participating in schoolyard activities.

Table 5F

Class 5-Paired Samples T-Test

N M SD t(14) p
pretest 15 21.13 6.84
posttest 15 27.87 9.36
paired test 15 -6.73 8.89 -2.93 011"

Note: (p < .05")
Class 6 Results

There were 24 students (N = 24) in the class and 20 students (n = 20) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 22.95, SD = 10.23) was significantly
greater that the pre-assessment (M = 17.15, SD = 8.52), t(19) = -2.76, p < .05. Table 11 provides
the statistical data analysis for this class.

While visiting this classroom, the researcher never once observed the teacher utilizing the

Nature Unleashed curriculum. The teacher was always teaching math during her science period.
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Table 6F

Class 6-Paired Samples T-Test

N M SD t(19) p
pretest 20 17.15 8.52
posttest 20 22.95 10.23
paired test 20 -5.80 9.39 -2.76 012"

Note: (p < .05")
Class 7 Results

There were 25 students (N = 25) in the class and 16 students (n = 16) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 30.19, SD = 13.05) was significantly
greater that the pre-assessment (M = 22.69, SD = 11.25), t(15) = -4.14, p < .05. Table 12
provides the statistical data analysis for this class.

The teacher of this class utilized the book that accompanied the Nature Unleashed
curriculum as well as the schoolyard activities. The researcher observed the students in the
schoolyard observing and identifying living and non-living things as well as the interaction
between living and non-living things as well as the interaction between living things. While
observing the students in the schoolyard, groups of five girls were interested in holes in a tree.
The researcher talked with the students and had them make predictions as to why the holes were
in the tree. The following day the researcher brought the students books to identify the tree. Once
they determined the type of tree, the students researched the tree to determine why the holes
were in the tree. The students in this class were always engaged while participating in the

activities in the schoolyard.
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Table 7F

Class 7-Paired Samples T-Test

N M SD t(15) p
pretest 16 22.69 11.25
posttest 16 30.19 13.05
paired test 16 -7.50 7.24 -4.14 .001"

Note: (p < .05")
Class 8 Results

There were 26 students (N = 26) in the class and 16 students (n = 16) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 31.13, SD = 10.67) was significantly
greater that the pre-assessment (M = 17.94, SD = 7.07), t(15) = -5.22, p < .05. Table 13 provides
the statistical data analysis for this class.

The researcher observed this class participating in schoolyard activities on two occasions.
During the first observation, the students were identifying living and non-living things. They
were listing them in their notebooks. During the second observation, the students were observing
the interaction between living and non-living things and the interaction between living things in
the schoolyard. They were taking notes in their notebooks for further discussion in the
classroom. This class was participating in schoolyard activities at the same time as another class
so some of them were not engaged in their observations. The teacher was primarily an observer

and did not interact with the students.
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Table 8F

Class 8-Paired Samples T-Test

N M SD t(15) p
pretest 16 17.94 7.07
posttest 16 31.13 10.67
paired test 16 -13.19 10.10 -5.22 .000"

Note: (p < .05")
Class 9 Results

There were 16 students (N = 16) in the class and 12 students (n = 12) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 39.08, SD = 11.80) was significantly
greater that the pre-assessment (M = 21.17, SD = 5.86), t(11) = -7.00, p < .05. Table 14 provides
the statistical data analysis for this class.

While observing this class, the students were writing definitions in their notebooks that
would aid them in their observations in the schoolyard. Once they finished their definitions, they
moved to the schoolyard to identify living and non-living things. Most of the students were
engaged in discussions with each other. The teacher had students clarify how they knew things
were living or non-living. On other occasions, the researcher only observed the students reading
from the book that accompanied the Nature Unleashed curriculum and participating in class
discussions. When the researcher talked with the teacher about the schoolyard activities, the
teacher expressed that the students read the entire book that accompanied the Nature Unleashed
curriculum but did not do any more schoolyard activities. It is important to note that the same

teacher taught classes four and nine because they were departmentalized.
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Table 9F

Class 9-Paired Samples T-Test

N M SD t(11) p
pretest 12 21.17 5.86
posttest 12 39.08 11.80

paired test 12 -17.92 8.87 -7.00 .000"

Note: (p < .05")
Class 10 Results

There were 25 students (N = 25) in the class and 23 students (n = 23) took both the
Nature Unleashed pre-assessment and post assessment to measure gains in knowledge about the
environment. The mean for the post assessment (M = 29.30, SD = 9.63) was significantly greater
that the pre-assessment (M = 26.22, SD = 6.88), t(22) = -2.24, p < .05. Table 15 provides the
statistical data analysis for this class.

On several occasions, the researcher observed this class only reading the book that
accompanied the Nature Unleashed curriculum. The researcher never observed the students
participating in activities in the schoolyard.

Table 10F

Class 10-Paired Samples T-Test

N M SD t(22) P
pretest 23 26.22 6.88
posttest 23 29.30 9.63

paired test 23 -3.09 6.61 -2.24 .035"

Note: (p < .05")
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Appendix G
Individual Class Data Analysis for the CHEAKS Assessment
Table 1G

Paired Samples T-Test per Class

Class n M SD t df p
1 20 -2.10 30.08 -3.12 19 758
2 16 -7.13 18.84 -1.51 15 151
3 12 -2.17 16.41 -457 11 .656
4 13 531 16.01 1.20 12 .255
5 15 -3.80 18.39 -.800 14 437
6 16 -4.63 20.06 -.922 15 371
7 16 10.69 33.37 1.28 15 220
8 9 15.44 20.06 2.31 8 .050
9 19 1.842 30.36 264 18 794
Overall 136 743 24.60 352 135 125

Note: (p < .05")
Table 2G

Class 1-Paired Samples T-Test

N Mean SD t(19) P
pretest 20 111.30 29.39
posttest 20 109.20 23.33
paired test 20 -2.10 30.08 -3.12 .758

Note: (p < .05")
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Table 3G
Class 2-Paired Samples T-Test
N Mean SD t(15) p
pretest 16 118.63 22.72
posttest 16 111.50 9.03
paired test 16 -7.13 18.84 -1.51 151
Note: (p <.05")
Table 4G
Class 3-Paired Samples T-Test
N Mean SD t(11) p
pretest 12 107.92 18.35
posttest 12 105.75 23.72
paired test 12 -2.17 16.41 -.457 .656
Note: (p < .05")
Table 5G
Class 4-Paired Samples T-Test
N Mean SD t(12) p
pretest 13 117.15 21.89
posttest 13 122.46 26.29
paired test 13 5.31 16.01 1.20 .255

Note: (p < .05")
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Table 6G

Class 5-Paired Samples T-Test
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N Mean SD t(14) p
pretest 15 114.07 18.96
posttest 15 110.27 25.90
paired test 15 -3.80 18.39 -.800 437
Note: (p < .05")
Table 7G
Class 6-Paired Samples T-Test
N Mean SD t(15) p
pretest 16 124.56 22.75
posttest 16 119.94 25.26
paired test 16 -4.63 20.06 -.922 371
Note: (p < .05")
Table 8G
Class 7-Paired Samples T-Test
N Mean SD (15) p
pretest 16 98.44 22.97
posttest 16 109.13 17.69
paired test 16 10.69 33.37 1.28 .220

Note: (p < .05")
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Table 9G

Class 8-Paired Samples T-Test
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N Mean SD t(8) p
pretest 9 112.78 31.80
posttest 9 128.22 21.46
paired test 9 15.44 20.06 2.31 .050
Note: (p < .05")
Table 10G
Class 9-Paired Samples T-Test
N Mean SD t(18) p
pretest 19 107.68 24.43
posttest 19 109.53 18.01
paired test 19 1.842 30.36 264 794

Note: (p < .05")
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Table 1H

Class 1 Subgroups Paired Samples T-Test

Appendix H

Individual Class Data Analysis for the CHEAKS Subgroups

N Mean SD t(19) p
preverbal 20 37.30 9.89
postverbal 20 35.35 9.17
preactual 20 35.40 10.65
postactual 20 36.05 6.49
preaffect 20 38.60 11.24
postaffect 20 37.80 10.34
Ff’gse;(ﬁerﬁgl 20 1.95 9.98 874 393
‘;ﬂf;fc“ti'a.‘ 20 -.650 12.12 -.240 813
%rggf;?f(:ct_ 20 .800 12.77 .280 182

Note: (p < .05")
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Table 2H

Class 2 Subgroups Paired Samples T-Test

N Mean SD t(15) p
preverbal 16 39.13 6.79
postverbal 16 39.63 10.06
preactual 16 38.00 8.38
postactual 16 34.88 4.82
preaffect 16 41.50 9.47
postaffect 16 37.00 4.21
preverbal - 16 -500 10.16 -197 847
postverbal
preactual —
postactual 16 3.125 8.79 1.42 175
preaffect —
postaffect 16 4.50 10.00 1.80 092

Note: (p < .05")
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Table 3H

Class 3 Subgroups Paired Samples T-Test

N Mean SD t(11) p
preverbal 12 38.33 6.88
postverbal 12 36.50 8.15
preactual 12 34.00 9.18
postactual 12 33.42 7.63
preaffect 12 35.58 9.91
postaffect 12 35.83 9.91
preverbal - 12 1.83 7.15 889 393
postverbal
preactual —
postactual 12 583 8.59 235 818
preaffect —

Note: (p < .05")
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Table 4H

Class 4 Subgroups Paired Samples T-Test

N Mean SD t(12) p
preverbal 13 39.23 7.45
postverbal 13 42.69 10.20
preactual 13 35.38 7.92
postactual 13 36.38 9.12
preaffect 13 42.54 9.56
postaffect 13 43.38 10.91
preverbal - 13 -3.462 8.22 -1.52 155
postverbal
preactual —
postactual 13 -1.00 5.23 -.690 504
preaffect —

Note: (p < .05")
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Table 5H

Class 5 Subgroups Paired Samples T-Test
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N

Mean

SD

t(14) p

preverbal 15 36.00 4.61

postverbal 15 37.27 8.33

preactual 15 38.53 9.36

postactual 15 33.33 10.93

preaffect 15 39.53 10.61

postaffect 15 39.67 9.91
%rsg’tf/;br%;l‘ 15 -1.27 8.82 556 587
preactual — .
postactual 15 5.20 8.70 2.31 036
preaffect —

postaffect 15 '133 941 '055 957

Note: (p < .05")
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Table 6H

Class 6 Subgroups Paired Samples T-Test

101

N Mean SD t(15) p
preverbal 16 44.06 8.26
postverbal 16 42.00 9.19
preactual 16 39.94 7.64
postactual 16 38.69 10.64
preaffect 16 40.56 10.24
postaffect 16 39.25 9.34
preverbal - 16 2.06 6.23 1.32 206
postverbal
preactual —
postactual 16 1.25 8.42 594 561
preaffect —

Note: (p < .05")
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Table 7H

Class 7 Subgroups Paired Samples T-Test
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N Mean SD t(15) p
preverbal 16 32.56 7.62
postverbal 16 36.69 6.77
preactual 16 32.63 7.61
postactual 16 38.06 6.58
preaffect 16 33.25 10.33
postaffect 16 34.38 7.23
preverbal - 16 -4.13 11.29 -1.46 164
postverbal
preactual —
postactual 16 -5.44 11.04 -1.97 068
preaffect —

Note: (p < .05")
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Table 8H

Class 8 Subgroups Paired Samples T-Test
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N Mean SD t(8) p
preverbal 9 43.11 12.25
postverbal 9 44.00 8.76
preactual 9 30.89 7.82
postactual 9 39.78 6.16
preaffect 9 38.78 14.92
postaffect 9 44.44 10.76
preverbal - 9 -.889 9.39 -.284 784
postverbal
preactual — 9 .
preaffect —
9 -5.67 7.73 -2.20 .059

postaffect
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Table 9H

Class 9 Subgroups Paired Samples T-Test
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N Mean SD t(18) p
preverbal 19 26.16 8.40
postverbal 19 39.11 7.41
preactual 19 34.47 7.36
postactual 19 33.95 6.99
preaffect 19 37.05 11.72
postaffect 19 36.47 6.88
preverbal - 19 -2.95 11.70 -1.10 287
postverbal
preactual —
postactual 19 526 9.27 247 807
preaffect —

Note: (p < .05")



