
An Earth and Space Science LessonAn Earth and Space Science Lesson



Native Earth | Native Sky (NENS) Team
Dr. Kat Gardner-Vandy - Principal
Investigator
Dr. Juliana Utley - Co-Investigator
Dr. Stephanie Hathcock - Co-
Investigator
Kena Hawkins - Program Coordinator
Angela Just - Graduate Research
Associate
Sarah McDowell - Graduate Research
Associate
Kirtika Panwar - Graduate Research
Associate

Contributors:
Dr. Toni Ivey - Co-Investigator
Dr. Susan Stansberry - Collaborator
Sarah Major - Graduate Research
Associate
Steve Hardy, Teacher
Jessica Osborne, Teacher
Kylee Morris, Teacher
Lynette Lyday, Teacher
Tiffany Robinson, Teacher
Tara Goldborough, Teacher
Angela Dedmon, Teacher

Choctaw Nation of Oklahoma
NENS Board of Advisors

Teresa Billy
Deanna Byrd
Paula Carney
James Grimsley
Audrey Jacob 
Nicole Narcomey
Brian Post
Josh Potts
Padyn Stanley
Angie Williston
Sandy Vigil
Amanda Johnson

The Two-Eyed Seeing Icon is adapted
from the Institute for Integrative Science  
& Health, and is used with permission  
from the team of the Canada Research
Chair in Integrative Science in
collaboration with Mi’kmaw Elders in
Unama’ki / Cape Breton, especially
Elder Dr. Albert Marshall.

Approved by the CNO IRB, March 2024



  1 
    

  

Tvshka and Walo Lesson Plan 
 

Description 

Using the story Tvshka and Walo, students will explore the rotation of the Earth around the Sun and the apparent 

movement of the Sun in the sky as they consider walking from Mississippi to the West Coast of the United States.  

This is a 5-6 day unit aligned with 8th grade Science standards. 

 

Science  

 Oklahoma        

 OAS for Science 5.ESS1.2 

  Represent data in graphical displays to reveal patterns of daily changes in the length and direction of 

shadows, in addition to different positions of the Sun, Moon, and stars at different times of the day, 

month, and year.   
 OAS for Science 8.ESS1.1 

  Develop and use a model of the Earth-Sun-Moon system to describe the cyclic patterns of lunar 

phases, eclipses of the Sun and moon, and seasons. 

 NGSS MS-ESS1-1 

  Develop and use a model of the Earth-Sun-Moon system to describe the cyclic patterns lunar phases, 

eclipses of the Sun and Moon, and seasons. 

Mathematics 

 Oklahoma 

 OAS for Math 6.N.4.4  

  Solve and interpret real-world and mathematical problems including those involving money, 

measurement, geometry, and data requiring arithmetic with decimals, fractions and mixed 

numbers.  

 OAS for Math 6.G.3.2  

  Solve problems in various real-world and mathematical contexts that require the conversion of 

weights, capacities, geometric measurements, and time within the same measurement systems using 

appropriate units.  

Social Studies 

 Oklahoma 

 OAS for Social Studies 6.2 

  The student will analyze the physical systems of the major regions of the Western Hemisphere  
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Performance Objectives: Students will develop and use a model of the Earth-Sun system to describe the 
cyclic patterns of the Sun and moon, and seasons. 

SEP            Developing and Using Models 

DCI            ESS1.B: Earth and  the Solar System 
CC              Patterns 

 

 
Title  Choctaw Tales 

Author              Tom Mould 
Publisher University Press of Mississippi 

Year  2004 

Summary         Including stories from the 1700s to 

today, Choctaw Tales showcases the rich 

and lively Choctaw storytelling tradition. 

The stories display intelligence, artistry, 

and creativity as Choctaw narrators, past 

and present, express and struggle with 

beliefs, values, humor, and life 

experiences. Photographs of the 

storytellers complement the text. For 

sixteen tales, the Choctaw-language 

version appears in addition to the English 

translation. 

 

 
 

 

 

 
ONE GUIDELINE FOR USING A TWO-EYED SEEING 
APPROACH IS TO INCLUDE STORYTELLING USING 
TRADITIONAL STORIES LIKE TVSHKA AND WALO. 
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───────────────────────         5E Table        ─────────────────────── 

 
Activity Students Do Teachers Do 

Evidence Gathered or 
Connection Made 

Engage 

Read Tvshka and Walo on pg. 81 
in Choctaw Tales or open source 
(see details for more options) 

Use questions for discussion and 
to guide students 

Students will listen to the story 
and engage in discussions to 
answer the questions posed 

The teacher will read the story to 
the class 

Then engage students in follow up 
questions and discussion 
 
 

The teacher can assess students’ 
prior knowledge and conceptual 
understanding on the cycles of the 
sun, rotation, and revolution. 

“I Notice, I Wonder” t-chart 

Tech 
Integration 

Engage students with a Kahoot 
or Quizizz style game using 
questions from the Engage 
section.  

Students will answer game 
questions based on what they 
know. 

Teacher will create questions about 
Tvshka and Walo and/or cycles of 
the sun, rotation, and revolution 
using Kahoot, Quizizz, or similar 
platform.  

Teachers will be able to assess 
students’ prior knowledge.  

Explore 

Explore potential variables for 
the journey of Tvshka and Walo 

Students will informally 
explore the position of the Sun 
in the sky throughout the year 

Help students to gain 
understanding of the position of the 
Sun as the seasons change 

Share with a partner two 
observations about the Sun’s 
position in the sky.  

Tech 
Integration 

Use Google Slides or Canva to 
create a visual 
representation/model of the 
Sun’s location throughout the 
year.  

Students will use shapes, 
symbols, and clip art to make a 
model of the Sun’s location in 
Google Slides, Canva, or 
similar platform.  

The teacher will guide students in 
creating their representation by 
providing content and technology 
skills as needed.  

Students will have models of the 
Sun’s location throughout the year 
to share and discuss.  

Explain 

Consider 
the  limitations/variables of 
Tvshka and Walo’s journey 

Students will explain the 
effects the Sun and its 
changing position will have on 
the journey of Tvshka and 
Walo  

Teachers will facilitate student 
thinking 

Teachers will facilitate student 
exploration drawing attention to the 
non-linear path that following the 
Sun would necessitate. 

 

Tech 
Integration 

Create a line graph to display the 
length of daylight data collected 
in Appendix A and Appendix E. 
(Circle graphs for parts of a 
whole, Bar graphs to compare or 
contrast values, and Line graphs 
to show trends or changes over 
time) 

Students will use the data from 
their table to create a graph of 
length of daylight at different 
times of the year.  

Teachers will explain how to choose 
the best type of graph to display the 
data and introduce students to 
digital graph creation tool (Desmos, 
using Powerpoint, Excel, Google 
Sheets, LiveGap, or Kids’ Zone. 

Teachers can assess students’ 
accuracy and readability of their 
graphs.  

https://kahoot.com/
https://quizizz.com/
https://docs.google.com/presentation/u/0/
https://charts.livegap.com/
https://nces.ed.gov/nceskids/createagraph/
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Elaborate 
 

Further explore data related to 
the journey of Tvshka and Walo 
to create a plausible path they 
may have taken 

Students will use available 
information to evaluate the 
variables of the journey: 
distance traveled when 
following the Sun, distance a 
child can walk by age, available 
daylight, terrain, etc. Students 
will create a presentation. 

Teachers will facilitate students as 
they collect the data and explore the 
variables of the journey. 

 

Tech 
Integration 

Use Google Earth Tours 
(tutorial) to map Tvshka and 
Walo’s travels from the Choctaw 
lands in Mississippi to the “great 
expanse of water”.   

Students will watch the 
tutorial to learn how to create 
a tour in Google Earth.  

The teacher will guide and support 
student progress in creating their 
Google Earth Tour. The students 
could work in groups, individually, 
or as a whole class.  

Map reading skills and awareness of 
landforms that would impact the 
journey of Tvshka and Walo.  

Evaluate 
Presentations of group projects 
as listed under Day 5 

Students will present their 
proposed path for Tvshka and 
Walo. 

Teachers will observe and evaluate 
presentations. 

Rubric for Project (provided in 
Appendices) 

  

https://earth.google.com/
https://www.youtube.com/watch?v=16FqvNoEP7U
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(The daily schedule below is an estimate based on a 50-minute class period. Please adjust the activities to 

fit your schedule and the students.) 

Lesson Preparation 

 Obtain a copy of the story Tvshka and Walo in either the book Choctaw Tales (collected by Tom 

Mould available in print) or the open source book Myths and Legends of the Mississippi Valley 

and Great Lakes (selected by Katharine B. Judson available online through multiple organizations 

including Project Gutenberg).   

Day 1 

 Engage students by reading the story Tvshka and Walo and introducing students to the 

Mississippi Choctaw lands where the boy’s journey began.  

Day 2  

 Explore the possibilities of the journey of Tvshka and Walo including the varying placement of 

the Sun in the sky. 

 Explain the limitations placed on the journey by the available daylight throughout the year 

cycle.   

Day 3 & 4 

 Elaborate further on possibilities by considering age, terrain, and distances. 

Day 5 

 Evaluate with group presentations outlining the boys’ journey. 

For Class 

 Mould, Tom. (2004) Choctaw Tales. University Press of Mississippi  
“Tvshka and Walo” Story - p. 81-83 

 You may want a large map of the United States to aid in discussion 
 
For Each Student 

 Computer/Technology device  
 Styrofoam Ball 

 Stick  
 Modeling clay 
 Light source 
 

Student Handouts (List) 
 Hours of Daylight by Area Appendix A 
 Student Handout #2 – The Journey of Tvshka and Walo 
 Student Vocabulary Template 

 

  

https://www.gutenberg.org/ebooks/44935


 

 6  
    

 
(Words the teacher should use in the demonstration and discussion, not words the students need to memorize.) 

 

Earth 
 

 

Third planet from the Sun, the planet on which we live 

 

Sun 
 

 

The star at the center of our solar system and closest to the Earth 

 

Moon 
 

 

The Earth’s only natural satellite, visible by reflecting light from the Sun 

 

Stars 
 

 

A luminous sphere of gas held together by its own gravity 

 

Axis 
 

 

The imaginary vertical line that goes through the center of the Earth, the poles are at each 

end 

 

Rotation 
 

 

The action of spinning around a center or an axis. The Earth makes one rotation every day. 

 

Revolution 
 

 

The single orbit of one object around another or about an axis or center. The Earth’s 

revolution takes about 1 year to completely go around the Sun 

 

Eclipse 
 

 

An elongated, closed curve. The Earth travels around the Sun in an ellipse 

 

Horizon 
 

 

The line at which the Earth’s surface and the sky appear to meet 

 

Day 
 

 

The period of daylight in each twenty-four hours; the time from sunrise to sunset 

 

Night 
 

 

The period of darkness in each twenty-four hours; the time from sunset to sunrise 

 

Seasons 
 

A year on Earth is usually divided into four quarters (Spring, Summer, Autumn or Fall, and 

Winter), called seasons. The divisions are caused by the tilt of the Earth and the amount of 

direct sunlight received 
 

North, South, 
East, West 

 

 

The four compass points or cardinal directions 

 

Solstice 
 

The day when the Sun reaches its greatest distance, North (Summer) or South (Winter) of 

the equator. The Summer Solstice is about the longest day of the year. The Winter Solstice 

is about the shortest day of the year 

 

Equinox 
 

 

It occurs when the Sun is directly above the equator. During the equinox the number of 

daylight hours & nighttime hours is nearly equal all over the world 

 

Hemisphere 
 

 

Half of the earth, usually as divided into northern and southern halves by the equator, or 

into western and eastern halves by an imaginary line passing through the poles 



 

 7  
    

 

 

Connections to Culture 

Before teaching this lesson, please explain to your students that there are many native tribes in the United States and 

that this story specifically focuses on the Choctaw Nation prior to their removal from Mississippi in 1830-1833 and 

does not represent other Native American groups. 

 

 
 

Science 
 
Our solar system is made up of the Sun, planets and dwarf planets that orbit the Sun, and many smaller objects like 

asteroids and comets. All these objects are in constant motion. As the Moon revolves around the Earth, the Earth 

revolves around the Sun. 

 
The Earth rotates once a day on its axis (every 24 hours). As the Earth rotates, the Sun appears to rise in the east and 

set in the west at the beginning and end of each day. As the Earth rotates, sunrise and sunset take place at different 

times at different places.  

 
A common misconception is cold in the winter and warm in the summer because of Earth's distance from the Sun. 

Seasons result from the 23.5-degree tilt of the axis the Earth rotates around. The hemisphere tilted toward the Sun 

experiences summer; the hemisphere tilted away experiences winter.  
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Engage 

Read the story Tvshka and Walo. Create a simple “I Notice, I Wonder” t-chart for students to review the story and 

discuss what they heard.    

Questions to present:  

 What do we know about the Sun (Hvshi)? 

 What are the Choctaw beliefs about the Hvshi (Sun)? 

Have you learned anything about the Hvshi (Sun) from 

your parents or grandparents? 

 The boys “saw the Sun rise above the horizon” (Choctaw 

Tales) or “come up over the edge of the earth” (Myths 

and Legends). What does that mean? From where is the 

Hvshi (Sun) rising? Explore how the Hvshi (Sun) and 

the Earth (Yakni) move in relation to each other (simple 

rotation (vlhtoboa) for today – more in-depth later).   

 In what direction (North [Falvmmi], South [Oka Mahli], 

East [Hvshi Akochaka], West [Hvshi Aioktula]) do we 

look to see the Hvshi (Sun) rise above the apisvka vhli (horizon)?  

 Late in the day (nittak), the boys watched the Hvshi (Sun) “die in the west” (Choctaw Tales) or “died at the edge 

of the earth” (Myths and Legends). What does that mean? Does the Hvshi (Sun) die each nittak (day)? Where 

does it go at ninak (night)?  

 

As a caution: Pre-read the story. For example: students will wonder why the boys’ mother let them leave for so long. 

You will want to be prepared to direct these conversations. Also note that the integrity of the story can be maintained 

even if you choose to skip the boiling part or the last paragraph.  

Explore the geographical implications of Tvshka and Walo’s journey. Tvshka and Walo lived in Mississippi.  

Questions to present: 

 Where is Mississippi on the map? 

 Where are the Choctaw lands in Mississippi?  

 If they followed the Hvshi (Sun) to where it dies, 

what would their path look like? Students may 

indicate a linear path from Mississippi to the West 

Coast. No need to dive into a more complex 

understanding now. As the lesson progresses, we will 

track the change in their understanding. 

 What is the “great expanse of water” (Choctaw Tales) 

or “great sea-water" (Myths and Legends) which they 

reached? 

 

❑ Have each student use their 1st blank map to draw their idea of the path Tvshka and Walo would have followed. 

After they have drawn their maps, introduce the word linear.  

Technology Integration 
 
Use a quiz tool like Kahoot or Quizizz to engage students and test their prior knowledge. Teachers can use a template 

to enter their own questions and then give students a code to join the quiz game. Both Kahoot and Quizizz have free 

game options.  

https://kahoot.com/
https://quizizz.com/?lng=en
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Explore 

The story says that when the boys reached the “great 

expanse of water” or “great sea-water", they had become 

men. At what age does a boy become a man? Allow 

students to discuss their ideas while encouraging respect 

for differing beliefs. 

Remind students about yesterday’s discussion of the 

direction the boys would travel. If the boys started 

walking when they were 4 years old. How many years did 

they follow the Hvshi (Sun)? You might want to prepare 

students for the following activity by discussing 

background information on the Earth-Sun system, 

seasons, rotation, and revolutions.  

Activity: Use a Styrofoam ball (Earth) on a stick with a light source (Sun) to rotate to demonstrate the relationship 

between the two. Be sure to explore the tilt of the Yakni’s (Earth’s) axis, 23.5 °, and the seasonal changes in exposure 

to the Hvshi (Sun). Have students demonstrate the revolution of the Yakni (Earth) around the Hvshi (Sun) including 

the daily vlhtoboa (rotation) around the Sun, and discuss the light/dark that would result on the Yakni (Earth).  

Use modeling clay to represent an object on the Yakni (Earth) and to demonstrate shadows created by the 

relationship between the Hvshi (Sun) and the Yakni (Earth). This activity can be extended to be quite in-depth if 

desired. You may want to include the Moon, lunar phases, and eclipses during this group discussion. Plan 

accordingly for the time needed. Be sure to have students practice describing the movement of the Yakni (Earth) as 

they participate.  

These NASA eClips address the change in the Hvshi’s (Sun’s) position in the sky over the year:   

 

1. Our World: Sun’s Position 

 

 

 

 

 

 

BY DISCUSSING WHAT HAPPENS WHEN THE 

HVSHI (SUN) RISES ABOVE THE APISVKA VHLI 

(HORIZON) AND DIES IN THE WEST, WE CAN 

WEAVE INDIGENOUS AND WESTERN 

KNOWLEDGES TOGETHER. 

 

 

USE THE EXPLORE SECTION AS AN OPPORTUNITY 
FOR STUDENTS TO EXAMINE THE AGE OF 

ADULTHOOD FROM BOTH THEIR OWN CULTURE 
AND OTHER CULTURES. 

 
 

 

https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-suns-position
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2. Sun’s Position  

 

 

 

 

 

 

Explore the SunCalc website for dynamic practice with seasonal Sun track data. At this point, focus only on the Yakni’s 

(Sun’s) position – not the hours of daylight.  

 
As a caution: SunCalc is a fantastic resource, but 

you will want to explore it before you introduce 

it to your students so that you are familiar with 

the controls. The SunCalc link (above) is set to 

Noxapater, MS which is in Choctaw land. Try 

adjusting the locations and the date. Click on the 

time to access the animation – this is a wonderful 

tool to view the path of the Hvshi (Sun) during 

any day of the year. Students may explore on 

individual devices or you may choose to explore 

on one central screen.  

 

 

 

 

 

 

 

 

 

 

 

The graphic immediately above (looking toward the sunset) may help to review. Students should recognize that as the 

Hvshi (Sun) changes position, the boys path would be nonlinear. 

Revisit the styrofoam ball lab to tie the visual representations and the physical exploration together.  

Questions to ponder:  

 Knowing about the change in the Hvshi’s (Sun’s) path across the sky, what do you think Tvshka and Walo’s 

path would look like as they follow the Hvshi (Sun) over the years? (linear or nonlinear?)  

❑ Have each student use their 2nd blank map to draw their idea of the path Tvshka and Walo would have followed.  

 

 

https://nasaeclips.arc.nasa.gov/spotlite/suns-position/suns-position_nasa-spotlite--suns-position-aps
https://www.suncalc.org/#/32.9534,-89.165,4/2022.07.06/08:53/1/3
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Technology Integration 

Have students create a visual representation or model of the Sun’s location throughout the year. Google Slides or 

Canva are two suggested tools that might be used. Students can use shapes, symbols, or pictures to construct digital 

models. (Google Slides poster tutorial or Canva poster tutorial) 

 
Explain 

Think further about the possibilities for the journey of Tvshka and 

Walo. The story says that Tvshka and Walo “continued for many 

years to wend their way after the Sun in his course through the 

heavens” (Choctaw Tales) or “they followed the Sun many years” 

(Myths and Legends).  

 Does this phrase accurately fit with your discoveries?   

 How?  

 What does the word “wend” mean? 

Transition to hours of daylight. 

 How many hours of daylight are there each day? 

 Is that the same in the Winter? Summer? 

Assignment: Distribute Student Handout #1 Hours of Daylight Table 

(Appendix A) for students to complete. It is important for students to 

pick well-spaced locations along their route as they complete the 

table. This information will help to inform their work on the tasks 

ahead.  

 What do you notice about the table of Daylight hours? 

 What do you wonder? 

 What patterns can you identify? 

 
Using SunCalc, choose 2 locations on the proposed path and 

record the hours of daylight available for each month of the 

year. Ask students which months will be longer/shorter and 

how much it will change each month. It is fun for students to 

guess and then compare their guesses with the real data.  

 
How would the available hours of daylight affect Tvshka and 

Walo’s travel? 

 

❑ Have students use the 3rd blank map to draw their idea of 

the path Tvshka and Walo would have followed. 

 

Technology Integration 

Guide students to creating line graphs to display the length of 

daylight data collected. Teachers should explain how different 

graphs show data in different ways. There are several possible 

tools that can be used including Desmos in PowerPoint, Excel, 

Google Sheets, LiveGap, or Kids’ Zone. 
 

 

 

 

https://slides.google.com/
https://www.canva.com/
https://www.youtube.com/watch?v=t4yqzAn1VG0
https://www.youtube.com/watch?v=fOjN3MWc3Ho
https://livegap.com/
https://nces.ed.gov/nceskids/createagraph/default.aspx?ID=90b35052ed8448a9a53f9efe3cc96c8e
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Elaborate 

Have students consider a reasonable distance for a child to walk 

each nittak (day). A good guideline is 0.6 miles per year of age per 

day.  For example a 1 year-old could walk 0.6 miles a day and a 2 

year-old could walk. 

 How many miles could the boys walk each nittak (day) when 
they were 4 years old?  

 How many could they walk when they were 5 years old? 

 If they became men at the age we discussed yesterday, and 

walked every nittak (day) during those years, how many 

miles would they have walked in total? 

 It may be helpful for students to find a measurement for 

comparisons. What is the linear distance in miles from the 

Choctaw lands in Mississippi to the “great expanse of 

water”? 

Students can create a table to show the total distance a child can walk in a year by age. They may enjoy adding the 

totals together to see how far the boys could walk if they traveled their max each day for all the years until they became 

men. This total will be well over the circumference of the Yakni (Earth), indicating that they could not have been 

walking their max every day. 

 

Begin Project: Students have considered the position of the Hvshi (Sun), the number of years spent walking, the 

available daylight for the journey, and how age affects travel distances. Students will begin work on their proposed 

route for Tvshka and Walo today. Divide students into groups (2-4 per group) and handout the Journey of Tvshka and 

Walo packet (Appendix B).  

Students will plan and present their ideas for Tvshka and Walo’s travels from the Choctaw lands in Mississippi to the 

“great expanse of water”. 

This activity has many variables which students may 

uncover as they progress. The Hvshi (Sun) will move 

with the seasons (aivlhpesa) causing the boys to travel 

in a nonlinear path. The amount of daylight during the 

different months of the year will impact the time they 

have to travel each nittak (day).  The expected 

distances their increasing age will allow them to walk. 

Students might also consider other limitations that the 

boys will face on their journey. Will extreme weather 

prevent travel (ie: snow, rain, etc.)? What will they eat? 

Questions to review:  

 How did the position of the Hvshi (Sun) impact Tvshka and Walo’s journey?  

 How many years did the journey take?  

 How did the hours of daylight affect their journey? 

 Would the age of the boys have an impact on the journey?  

The main question for them to consider as they complete the project will be: Considering all the variables, what do you 

think the boys journey looked like as they followed the Hvshi (Sun)?  
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Student groups may consider very different 

aspects of the journey as they work to answer this 

question. If student groups can justify their 

thinking, there are no wrong answers. 

Technology Integration 
After watching a tutorial on Google Earth Tours, 

students could map Tvshka and Walo’s travels 

from the Choctaw lands in Mississippi to the 

“great expanse of water.” This can be completed 

individually, in groups, or as a whole class. 

 
Evaluate 
 

Students will present their group’s version of the 

journey of Tvshka and Walo. Rubric and 

Worksheet are in appendices. The included 

Rubric can be edited to meet your needs. 

 

 

 

 

https://www.youtube.com/watch?v=Y9R2bV9NHbw
https://earth.google.com/web/@47.38636818,0.68519617,52.26344a,28822.82001172d,35y,38.57565035h,0t,0r/data=CkcaRRI_CiQweDQ3ZmNkNWIzNGE5NzlhNTU6MHg0MGRjOGQ3MDUzODg0MzAZ5P35_nOyR0Ahj9iJndjp5T8qBVRvdXJzGAIgAQ
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Lesson Extensions 

Data Extension - After Day 2: 
 

Collect and compare data on the hours of daylight in the 

northern and southern hemispheres. Use Appendix E for 

students to record their findings. 

Locate four cities (Winnipeg Canada, Chicago USA, 

Guatemala Guatemala, Santiago Chili) on a globe and 

describe the position in relation to the equator, the latitude, 

and any change as the Yakni (Earth) rotates around the 

Hvshi (Sun).   

Have students use the information about the sunrise and 

sunset on the 1st of each month in these four cities to 

calculate the hours of daylight.    

 Winnipeg, Canada  

 Durant, Oklahoma  

 Guatemala, Guatemala  

 Santiago, Chili 
 
Students could make a graphical representation of the data. 

For example, a line graph comparing the daylight in the four 

cities would provide visual evidence of the differences 

between the northern and southern hemispheres. (See 

Student Handout #1 for an additional Graphs activity). 

 

 
Questions to consider:   

 Why is Santiago, Chili different?  

 Why do the lines converge near late March and late 

September?  

Students could pick another city and make predictions about 

the hours of daylight using what they have learned about 

positioning on the globe. 

Conversions Extension - After Day 4: 

Convert kilometers to miles and find daily averages.  
Students found the total number of miles that 
Tvshka and Walo walked during their journey. They 
can convert the distance to kilometers and find an 
average daily amount using their prior findings.    

Questions to ask:   

 How many miles did Tvshka and Walo walk 

during their journey? (1km=0.621371 miles; 

1 mile=1.609344 km)   

 We made an estimate for the number of 

years that Tvshka and Walo spent traveling. 

Convert the years to days (1 year = 365 

days). How many days did the boys travel?  

 Use that information to find how many km 

they walked each nittak (day). What was 

their daily average in kilometers? 

 How were your predictions similar to the 

actual hours?  

 How were your predictions different? 

Explain. 

 

 
 

 

https://drive.google.com/file/d/1cXn0wj-VitnLdcU3DImCc6WkffXuCmvf/view?usp=sharing
https://drive.google.com/file/d/1XloZXren5a6xFYTPlCegnLJXCpTTk-Qq/view?usp=sharing
https://drive.google.com/file/d/1QjjFT4CdFuBIYLRYt2DkNjxT0WvUTEEq/view?usp=sharing
https://drive.google.com/file/d/10HYU-Mixs23t9fApwyDmsm0hn5XVqN_v/view?usp=sharing
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Student Handout #1 – Hours of Daylight by Area 

 

Instructions: Choose two well-spaced locations along the route Tvshka and Walo traveled and record the amount of 

daylight for that area on the 1st day of each month. Use Suncalc.org as a resource. 
  

 City, State:       ____________      City, State:       ____________ 

Month 
 

Hours of Daylight  Month Hours of Daylight 

January 1 
 

  January 1  

February 1 
 

  February 1  

March 1 
 

  March 1  

April 1 
 

  April 1  

May 1 
 

  May 1  

June 1 
 

  June 1  

July 1 
 

  July 1  

August 1 
 

  August 1  

September 1 
 

  September 1  

October 1 
 

  October 1  

November 1 
 

  November 1  

December 1 
 

  December 1  

  

Are the hours of daylight for the two locations the same or different? Are there any pattern that you notice? 

Explain.   

_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

  

https://www.suncalc.org/#/32.9534,-89.165,5/2022.07.06/08:53/1/3
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Student Handout #2 – The Journey of Tvshka and Walo 

Journey Variables 

There are many variables that will impact the journey of Tvshka and Walo. We have already considered the position 

of the Hvshi (Sun) throughout the aivlhpesa (seasons), the daylight available during each month, and the number of 

years it would take the boys to become men. Identify 3 additional factors that would play a part in the boys’ 

journey.  

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

A reasonable distance for a child to walk each day is 0.6 miles per year of age. Use the number of days in a year 

to find the maximum distance a 4-year-old could walk in a year.   

_______________________________________________________________________________

_______________________________________________________________________________ 

 

Would that distance change when the child turned 5? How many miles could a 5 years old walk in a year?   

_______________________________________________________________________________

_______________________________________________________________________________ 

 

If they became men at the age we discussed yesterday, and walked every day during those years, how many miles 

would they have walked in total? Remember the distance they can walk each day will grow as they get older. Use 

this space to show the total for each year of age.  

 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

 

Use your resources to find the distance in miles from the Choctaw lands in Mississippi to the “great expanse of 

water” if the boys walked a straight (linear) path?  

_______________________________________________________________________________

_______________________________________________________________________________ 
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Begin Your Presentation 

 

For your presentation, you will explore the path you think Tvshka and Walo might have taken and calculate the 

number of miles Tvshka and Walo would have walked on that path. You will create a visual representation of this 

journey which you will present to the class.  

Presentations may be a Google Earth Tour, poster, slide show, or diorama. 

There are many variables that you must consider when calculating the miles traveled.  

Be prepared to explain your choices. 

Your presentation must include the following elements:   

 A map of the path you are proposing   

 A chart with a breakdown of some aspect of travel  

➢ You may choose what you want to break down, but it should be significant to the journey.  

Example: miles traveled per year  

 Responses to the following key questions with at least a paragraph per question   

➢ Will their path be linear or non-linear? Why?  

➢ Will they travel every day? Why?  

➢ Will daylight hours limit their travel times? Why?  

➢ Are there other factors that might impact their journey? How?  

➢ Where on the West Coast do you expect them to encounter the great expanse of water?  

➢ How many miles did they travel in total?   
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 19  
    

 
 

Student Vocabulary Template 

 

Vocabulary Word 

 

Choctaw Word 

 

Student Illustration of the Vocabulary Word 

 

Earth   
(Third planet from the Sun, the planet 

on which we live)  
Yakni 

 

 

 

 

 

 

 

 

Sun   
(The star at the center of our solar 
system and closest to the Earth)  

Hvshi 

 

 

 

 

 

 

 

 

Moon   
(The Earth’s only natural satellite, 

visible by reflecting light from the Sun)  
Hvshi Ninak Aya 

 

 

 

 

 

 

 

 

Stars  
(a luminous sphere of gas held together 

by its own gravity)  
Fichik 

 

 

 

 

 

 

 
 

Rotation   
(The action of spinning around a center 

or an axis. The Earth makes one 
rotation every day)  Vlhtoboa 

 

 

 

 

 

 

 

 

Horizon   
(The line at which the Earth’s surface 

and the sky appear to meet)  
Apisvka Vhli 

 

 

 

 

 

 

 

 

 

Day/Light  

Nittak 
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Night/Dark  

Ninak 

 

 

 

 

 

 
 

Seasons   
 (A year on Earth is usually divided 
into four quarters called seasons – 
Winter, Spring, Summer, Autumn)  Aivlhpesa 

 

 

 

 

 

 

 

 
North, South, East, West   

(or Choctaw directions)  

North – Falvmmi 

East – Hvshi Akochaka 

South – Oka Mahli 

West – Hvshi Aioktula 

 

 

 

 

 

 

 

 
Measure of distance  

(in Choctaw Culture)  
Koi 
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Rubric for Tvshka and Walo’s Journey Project 

   
Name: ______________________________  
   

   Exceptional Admirable Acceptable Amateur 

Organization 

Extremely well organized; 
logical format that was 
easy to follow; flowed 
smoothly from one idea to 
another and cleverly 
conveyed; the organization 
enhanced the effectiveness 
of the project 

Presented in a 
thoughtful manner; 
there were signs of 
organization, and most 
transitions were easy to 
follow, but at times 
ideas were unclear 

Somewhat 
organized; ideas 
were not presented 
coherently, and 
transitions were not 
always smooth, 
which at times 
distracted the 
audience 

Choppy and 
confusing; format was 
difficult to follow; 
transitions of ideas 
were abrupt and 
seriously distracted 
the audience 

Required 
Elements 

Extremely creative map 
with effort made to present 
path clearly, chart has 
breakdown of engaging 
aspect of travel, and all Key 
Questions are thoughtfully 
answered 

Map, chart, and 
questions are provided 
in a thoughtful manner 
with most information 
clearly presented in an 
engaging manner 

Map, chart, and 
questions are 
included, but may 
not all be clearly 
presented, have 
limited information, 
or lack effort 

Not all required 
elements are 
presented, elements 
that are present lack 
effort or are not 
clearly presented 

Research 

Went beyond to research 
information; solicited 
material in addition to 
what was provided; 
brought in personal ideas 
and information to 
enhance project; and 
utilized more than eight 
types of resources to make 
project effective 

Did a particularly 
excellent job of 
researching; utilized 
materials provided to 
their full potential; 
solicited more research 
to enhance project; at 
times took the initiative 
to find information 
outside of school 

Used the material 
provided in an 
acceptable manner, 
but did not consult 
any additional 
resources 

Did not utilize 
resources effectively; 
did little or no fact 
gathering on the topic 

Proposed Path 
for Journey 

Clearly cited influence of 
scientific factors and 
considered variables 
throughout; a unique 
approach that truly 
enhanced the project 

Cited influence of 
scientific factors at 
times; thoughtfully and 
uniquely presented 

Added a few 
scientific influences 
to enhance the 
project but did not 
incorporate it 
throughout 

Little scientific 
knowledge used 
during this project; 
was bland, 
predictable, and 
lacked "zip" 

Presentation 
Mechanics 

Was engaging and 
captured the interest of the 
audience and maintained 
this throughout the entire 
presentation 

Was well done and 
interesting to the 
audience; was presented 
in a unique manner and 
was very well organized 

Was at times 
interesting and was 
presented clearly and 
precisely; was clever 
at times and was 
organized in a logical 
manner 

Was not organized 
effectively; was not 
easy to follow and did 
not keep the audience 
interested 

    
COMMENTS: 
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  Lesson Extension – Hours of Daylight by Area 

For use with Data Lesson Extension 

 

Instructions: Locate the four cities (Winnipeg, Durant, Guatemala, Santiago) on a globe and describe the position in 

relation to the equator. Record the amount of daylight for that area on the 1st day of each month. Use Suncalc.org as a 

resource. 
  

     Winnipeg, Canada              Durant, Oklahoma 

Month 
 

Hours of Daylight  Month Hours of Daylight 

January 1 
 

  January 1  

February 1 
 

  February 1  

March 1 
 

  March 1  

April 1 
 

  April 1  

May 1 
 

  May 1  

June 1 
 

  June 1  

July 1 
 

  July 1  

August 1 
 

  August 1  

September 1 
 

  September 1  

October 1 
 

  October 1  

November 1 
 

  November 1  

December 1 
 

  December 1  

  

Are the hours of daylight for the two locations the same or different? Are there any pattern that you notice? Explain.   

_________________________________________________________________________________

_________________________________________________________________________________

___________________________________________________________________________ 

 
 
 

  

https://www.suncalc.org/#/32.9534,-89.165,5/2022.07.06/08:53/1/3
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Guatemala, Guatemala                Santiago, Chili 

Month Hours of Daylight    Month Hours of Daylight 

January 1 
 

    January 1  

February 1 
 

    February 1  

March 1 
 

    March 1  

April 1 
 

    April 1  

May 1 
 

    May 1  

June 1 
 

    June 1  

July 1 
 

    July 1  

August 1 
 

    August 1  

September 1 
 

    September 1  

October 1 
 

    October 1  

November 1 
 

    November 1  

December 1 
 

    December 1  

 
Are the hours of daylight for the four locations the same or different? Are there any patterns that you notice?Explain.    

_________________________________________________________________________________

_________________________________________________________________________________

___________________________________________________________________________ 

 
Graph the data collected to compare daylight in the four cities. What do you notice?  Explain. 

Graphs 
There are different kinds of graphs used for different types of data. Line graphs are used to show trends and changes 

over time. Picture a line going up when you eat pizza every Saturday in January but then going down when you eat 

pizza only one Saturday in February. Circle graphs are used to show parts of a whole. Picture different sizes of pizza 

slices. Bar graphs are used to compare or contrast values. Picture the number of students who prefer pepperoni pizza 

on one bar and the number of students who prefer cheese pizza on another bar.  

 
There are lots of great tools to use that make creating graphs easy! Try any of these to create a line graph using the 

data you collected in the tables above: PowerPoint, Excel, Google Sheets, LiveGap, Kids’ Zone, or Desmos graphing 

calculator.  
 

 

 

  

What’s the difference between a chart and a graph? 
Graphs show a mathematical relationship between sets of 

data. They are a type of chart. Diagrams and tables can also 

be charts. In other words: all graphs are charts, but not all 

charts are graphs!   
Line Graph Circle Graph Bar Graph 

 
  

http://livegap.com/
https://nces.ed.gov/nceskids/createagraph/
https://www.desmos.com/calculator
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NASA Resources 

GLOBE Learning Activities for Earth System Science:  

Modeling the Reasons for Seasonal Change - Students learn how 

sunlight spreads over the Earth at different times of the year, 

emphasizing the solstices and the equinoxes. Students investigate the 

effect of the Earth’s tilt on the spread of sunlight by modeling different 

tilts using a three-dimensional polyhedron which they construct from 

paper. Students calculate the relative sunlight intensity received by the 

Northern and Southern Hemispheres to understand seasonal differences 

between the hemispheres.   

GLOBE Learning Activities for Earth System Science:  

Making a Sundial - Students construct a sundial and use it to observe the 

movement of the sun through the sky over the course of a day by 

marking changes in the position of a shadow once each hour. Students 

determine the approximate time of solar noon at their school as 

indicated by the time of the shortest shadow. Students revisit the site on 

a subsequent day to estimate the time of day using their sundial. 

 
 

NASA Space Place Activities to Explore Earth and Space:  

Handprint Art using Ultraviolet Light - We can't see ultraviolet, or UV, 

light with our eyes, but we can see and feel some of its effects. In this 

activity, see for yourself how sunscreen can be used to block the sun's 

ultraviolet light rays.  

  

WGBH Interactive Online Simulations of Lunar Phases:   

Moon Phases 3 Simulations - Simulation #1 illustrates the motion of the 

Sun and the Moon in the southern sky for a mid-latitude in the northern 

hemisphere. Simulation #2 simultaneously illustrates the sky view (the 

Sun and Moon in the sky as seen from Earth) as well as the space view 

(the Sun, Earth, and the orbiting moon in space). Simulation #3 

illustrates the space view of the Sun-Earth-Moon system and the 

appearance of the Moon from Earth.  

 

 

WGBH and PBS Learning Media Bringing the Universe to 

America’s Classrooms - Investigating Daylight Throughout a 

Year Teacher Resources and Interactive Lesson - Use observations and 

analyze data to investigate how the amount of daylight changes 

throughout a year. This lesson plan includes an interactive lesson in 

which students gather evidence to describe the pattern in the changing 

duration of daylight.  

 

 

https://www.globe.gov/documents/356823/e40fed2f-4476-4d27-b062-74a684d583db
https://www.globe.gov/documents/348614/41018820-9356-4929-a750-11391bf646ae
https://spaceplace.nasa.gov/sunscreen-activity/en/
http://astro.unl.edu/smartphone/
https://oeta.pbslearningmedia.org/resource/buac20-35-sci-ess-daylightyear-lp/investigating-daylight-throughout-a-year-lesson-plan/universe/
https://oeta.pbslearningmedia.org/resource/buac20-35-sci-ess-daylightyear-il/daylight-throughout-a-year-interactive-lesson/universe/
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WGBH and PBS Learning Media Bringing the Universe to 

America’s Classrooms - Investigating Why Summer Days Have 

More Daylight Teacher Resources and Interactive Lesson - Use models 

of the Earth–Sun system and daylight data to gather evidence that 

supports an explanation of why summer days have more daylight than 

winter days. This lesson plan includes an interactive lesson in which 

students use and make their own models of the Earth–Sun systems to 

demonstrate understanding of how the Sun illuminates the hemispheres 

differently during summer and winter.  

 

 

NASA Imagine the Universe! for more in-depth information 

on the Sun and Stars  

This site is intended for students age 14 and up, and for anyone 

interested in learning about our universe.   

Sun - Information provided includes the layers of the Sun (photosphere, 

chromosphere, the corona) with images provided by NASA as well as 

links to additional resources.   

 

 

 

Stars - In addition to information about a star’s lifetime and stellar 

evolution, this resource has images taken by the Hubble telescope and 

links to additional resources. 

 
 
 

https://oeta.pbslearningmedia.org/resource/buac20-35-sci-ess-daylightsummerwinter-il/why-summer-days-have-more-daylight-interactive-lesson/
https://imagine.gsfc.nasa.gov/science/objects/sun1.html
https://imagine.gsfc.nasa.gov/science/objects/stars1.html#:~:text=A%20star%20is%20a%20sphere,be%20applied%20to%20other%20stars.
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