


Grade 6: use appropriate tools to collect, record, and
analyze information

Grade 7-8 : identify advantages and limitations of
models such as size, scale, properties, and materials.

Grade 8: model and illustrate how the tilted Earth rotates
on its axis, causing day and night, and revolves around the Sun causing
changes in seasons.

Astronomy, Grade 9-12:
Recognize that seasons are caused by the tilt of Earth’s axis.

Explain how latitudinal position affects the length of day and night throughout the year.

Recognize that the angle of incidence of sunlight determines the concentration of solar 
energy received on Earth at a particular location.

Examine the relationship of the seasons to equinoxes,solstices, the tropics, and the equator.



Preparation

1. First, find your latitude and longitude and an 
outdoor observing site in a clear (no 
shadows) area. 

2. Determine north (from a map, or by finding 
the North Star at night and marking its 
location). A compass phone app will show 
you due north

3. Equipment:
a) The sundial template and latitude 

strip; best printed on card stock paper. 
But it will work with regular paper.

b) A scissors
c) A marking pen.
d) A drinking straw. It’s best if the straw is 

not transparent so as to cast a better 
shadow on the sundial.

e) Scotch tape or glue

4. Assemble the equipment as per instructions 
on coming slides. 

5. Watch our video.
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Rashi says that the sign 
that Yeshayahu Hanavi
brought to Melech 
Chizkiyahu was seen on a 
sundial.



https://jewishcamp.org/wp-content/uploads/2018/05/latitude-and-longitude.pdf Find your latitude on this page



You can use this map 
to figure out with 
direction is North.

Or you can use a 
compass app.

When you stand your 
completed sundial, 
you point the straw 
towards due north.



The side to 
side (East –
West) lines are 
called 
latitudes. The 
up and down 
(North –
South)  lines 
are called 
longitudes. 
Science uses 
this system to 
help 
navigators 
know position 
anywhere in 
the world.





Materials and Construction

1. Each student team needs a copy of page 19 and a drinking 
straw.

2. Have the students cut out the Dial Face Template. 

3. Fold and glue the template, making sure the dial faces are 
lined up.

4. Cut a center hole where the straw will be snuggly inserted. 

5. Mark the straw using the latitude strip as a guide. 
a) Line up the bottom of the straw with the bottom of the 

latitude strip
b) Then mark a line on the straw corresponding to your 

latitude.

6. Place the straw in the template hole at the line marking your 
latitude. The south face of the template should aim toward 
the bottom of the straw. 

7. Make sure the stick and template are perpendicular. The 
straw should fit snugly; tape it in place if necessary

Experiment
1. On a sunny day, take the sundial outside. 

2. Set it on a flat horizontal surface with the bottom of the 
straw and the folded edge of the template both resting on 
the ground.

3. Aim the straw with the top pointing due north. (If done 
correctly, the straw will point at the celestial north pole, 
where we see the North Star at night.) 

4. Record the time on the sundial at least four times in one day, 
with measurements at least an hour apart. 

5. Each time, also record the “clock” time for your date and 
location. 

6. Try this experiment during different months.

Analysis
1. If the sundial time did not match clock time, explain why.
2. Why does this sundial have front and back dial faces?



Answers

1. For each degree east or west of the center of your time zone 
(your longitude difference from the center of the time zone), 
there is a correction of four minutes.

Also, the Sun’s location in the sky changes with the seasons, 
and a correction of up to about 15 minutes for the “equation of 
time” must be made. Read the correction from the graph to the 
right. Daylight Saving Time changes results
by one hour.

2. The shadow of the straw is cast on the north face from 
March 21 to September 21, and the south face from September 
21 to March 21. The plane of the template is aligned with the 
celestial equator. The Sun is north of the celestial equator 
during the first period (spring and summer) and south of the 
celestial equator during the second (fall and winter).


