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Introduction  
 

 

The goal of the project was to enable students and teachers 

develop and discover various creative ways for learning-by-

doing STEM disciplines in order to foster STEM-friendly, 

project-based, creative and innovative curricula for secondary 

education. 

 

 

The four parts of STEM have been taught separately and most of the time independent from each 

other for years. We believe that it is time we have to go creative and challenge the STEM education 

problem. It starts with individual educators rethinking their approach to STEM — and 

incorporating STEM skills into other subjects. During our project we encouraged inclusive 

education model - will involve pupils, teachers and working-sector to strengthen and inspire STEM 

education. 

 

Who are we? 
 

Coordinating institution: 

 
Kupiskis Povilas Matulionis progymnasium (LT) 
Jaunimo g. 2, Kupiskis 40128 
Lithuania 
http://kpmpm.lt/index.php/lt/ 
 

 

Partner institutions: 
 
Pastende Primary school (LV)  

Primary/secondary school 

http://www.gibulupagasts.lv/pages/school.html 

 

 

 

Võru Kreutzwald School (EE) 

Primary/secondary school 

http://www.vkrk.edu.ee/ 

 

 

 
Kupiskis Youth Center (LT) 

Youth center 

http://www.kupjc.lt/ 

 

 

Project supported by Nordplus Junior 2016 

PAS

http://kpmpm.lt/index.php/lt/


 

What is STEM?  

 
The acronym STEM stands for Science, Technology, Engineering, and Mathematics.  
Today’s ever-changing technologies make it difficult for teachers trying to prepare their students 
for a future that is difficult to imagine. We simply do not know what our students will face. What 
we do know is that, as adults, our students will need to be team players, innovators, and problem 
solvers. 
 
STEM education presents unique challenges - unlike other disciplines the information and STEM 
environment is constantly changing. Many areas of specializations are in high demand right now 
didn't even exist 15 years ago. The unpredictability of the technology influencing many STEM 
disciplines means students and teachers must stay hard-working or else let their education 
become out-of-date. 
 

 
 
Students and teachers usually find hard to adopt to fast growing fields and innovations. Traditional 
classes and training provides a ground foundation of facts and basic methodologies, but rarely 
examines and experiment how to foster pupils and teachers creativity and innovations also how 
to foster creative, cross-disciplinary problem identification and solving skills. 
 
STEM is everywhere - it shapes our everyday experiences. STEM proficient students are able to 
answer complex questions, investigate issues, and develop solutions for challenges and real 
world problems while applying the rigor of science, technology, engineering, and mathematics 
content in a seamless fashion. STEM proficient students are logical thinkers, effective 
communicators and are technologically, scientifically, and mathematically literate 



STEM and everyday life  

 
It is almost impossible to list every discipline which connects with STEM works. Some common 
STEM areas include: aerospace engineering, astrophysics, astronomy, biochemistry, bio-
mechanics, chemical engineering, chemistry, civil engineering, computer science, mathematical 
biology, nanotechnology, biology, physics, and robotics, among many, many others. As 
evidenced by the multitude of disciplines, it’s clear that STEM fields affect virtually every 
component of our everyday lives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



With a name like „STEM – real world projects“ , it’s no surprise that we’re obsessed about science, 

technology, engineering and math (STEM) activities that could be implemented with primary and 

secondary school pupils.  

 

1. Sorting Out Solutions 

 

Students  separate colored mixtures into chromatograms. 

 

Materials: 

 

 Food coloring or watercolor 

paint(red, yellow and blue) 

 Straws (1 per group) 

 Ice cube tray with six wells (2 per 

group) 

 Cotton swabs (6 per group) 

 Coffee filter paper ( 1 per student) 

 Spray bottle 

 

Procedure 

 

1. Before  class  begins, fill  a  well  in  each  egg  carton with  red, yellow or blue watercolor  paint 

respectively. Cut the straws into three equal parts. Put one straw into each paint well. Fill the spray 

bottle with water. 

 

2. Divide the class into groups of three students. Give each group a  prepared  plastic egg car ton. 

 

3. Demonstrate how to transfer paint into the empty wells with the straw. Cover the open end of 

the straw with your finger while the tip of the straw is in the paint. Lift  up  the  straw  without  

removing  your  finger  and  put  it  into  an  empty  well. Remove your finger to allow the paint 

to flow into the well.  

 

4. Have  the  groups  create  three  new  colors  by  mixing  the  primary  colors  in  the  remaining 

egg carton wells. 

 

5. Hand each student one coffee filter. Hand each group six cotton swabs. Tell the groups to keep 

the paint separate by assigning one cotton swab to one color in their egg carton. Have the students 

draw dots or lines on their coffee filters with  the paints. Each colored dot or line should be separate 

from the other colors. 

 

6. Walk  around  the  class  and  wet  each  student’s  coffee  filter  with  one  spray  of  water. 

Have the students compare the colors as they separate out.  

 

 

 

 



Explanation 

 

The  paints  get  their  colors  from  dye  pigments.  These colored dyes  separate  when  dissolved  

in  a  liquid  like  water.  This  process  is  called  chromatography.  Different  dye mixtures make 

different paint colors, and chromatography can help you identify the colors. Adding water to the 

filter paper dissolves the dyes in the paint. The dissolved dyes move  through the filter paper. 

Smaller dyes travel farther from the initial spot. This forms a color pattern specific to that paint 

mixture. Compare the filters from the various groups. You can use the chromatography test results 

to find matching paint mixtures. 

 

2. Mixtures in Motion 

 

Create a mini lava lamp of immiscible liquids and differing densities. 

 

Materials 

 Cooking oil 

 Food coloring or watercolor paint 

 Water 

 Marker 

 Clear, leak proof bottles (1 per group) 

 Flashlights (1 per group) 

 

*Note: The amount of cooking oil depends on the size of bottles you use. Change this activity into 

a demonstration to reduce the amount of oil needed. 

 

Procedure 

1.Before class begins, mark a line about 2.5 cm (1 in.) below the bottle’s mouth. 

 

2. Divide the class in to groups of 5. Hand each group a clear, leak proof bottle and  a funnel. Have 

the groups fit the funnel spout in the bottle’s mouth 

 

3. Have each group choose a color to add to their bottle. Allow them to add about 10 drops of food 

coloring or a spoonful of paint to their bottle via the funnel. 

 

4. Fill each group’s bottle 1/3 full of water. Fill each group’s bottle with cooking oil  up to the 

marked line. 



5. Have  the  groups  cap  their  bottle.  Verify  that  each  group’s  bottle  is  properly  capped. Ask 

the students to hypo thesize what will happen when they shake the  bottles and then have them 

shake their bottle. The water will become colored and  the oil will separate and float on top of the 

water layer. 

 

6. Hand each group a flashlight. Ask the students to hypothesize what will happen  when  they  add  

an  effervescent  tablet  to  their  bottles.  Have  them  uncap  their  bottles and give each group an  

effervescent tablet. They may need to break the  tablet into smaller pieces so that it fits through 

the bottle’s neck. Allow time for  the tab let to completely dissolve before capping them. 

 

7. Have the students recap their bottles (verify they are properly capped) and then  have the students 

shine the flashlight through the bottom of the bottle. This should  create a lava lamp effect.  

 

Explanation 

 

Certain liquids mix easily with each other. They are miscible. Water and watercolor  paint are 

miscible. Others will not mix at all. Oil and water are immiscible.  

 

Oil is  less dense than water so it floats in a layer over the water. The effervescent tablet  produces 

carbon dioxide gas in the water. Carbon dioxide gas is less dense than oil  or water. It floats up to 

the top and escapes into the air. When it floats up, it takes  some water with it. The gas and water 

together are buoyant in the oil. When the gas esc apes, the water sinks back down to the bottom. 

The rise and fall of the water and gas creates a lava lamp effect. Electric lava lamps use energy to 

create a  difference in buoyancy.  

 

Technicians mix several substances to create a wax compound  that is denser  than the clear liquid 

in the globe. An incandescent 40 watt bulb shines  through  the  bottom  of  the  globe  and  warms  

up  the wax.  The  wax  softens  as  it  warms  up, and its buoyancy changes. The softened wax 

rises to the top where it  cools. The cooled wax is dens er so it sinks. The technicians need to adjust 

the wax compound with the liquid in each individual globe to have this effect 

 

3. Heated Solutions 

 

Students measure how temperature affects solubility  

. 

Materials 

 Thermometers (1 per group) 

 Timers (1 per group) 

 Paper (1 per group) 

 Pencils (1 per group) 

 Stirring rods (2 per group) 

 Beakers (2 per group) 

 Spoon  

 Epsom salts 

 Very cold water 

 Very warm water 



 

Procedure 

 

1.Divide the class into groups of five students. Give each group a beaker of cold water, a beaker 

of warm water, a pencil and paper. 

 

2.Tell the students they will compare the tem perature difference and time needed to dissolve 

Epsom salts in the warm and cold water. Have them create a chart ontheir papers. They will need 

to mark down the initial and final temperatures, and the time taken to dissolve a spoonful of  Epsom 

salts in the warm and cold water. 

 

3. Give each group a timer and demonstrate how to use them. Give each group a  thermometer and 

have them record the temperature of the warm and cold water. 

 

4. Have the groups start the timer once you add a spoonful of  Epsom salts to their beaker of warm 

water. Have the groups record the final temperature and dissolving time. 

 

5. Repeat the experiment with a spoonful of Epsom salts in the cold water. 

 

6.Compare the temperature change and the time required to dissolve the salts. Is  there a noticeable 

difference? Have the groups calculate the average temperatures and dissolving times. 

 

7. Have the groups add more Epsom salts, one spoonful at a time. Have them chart  the time it 

takes for each addition of Epsom salts to dissolve, and compare the  amount of salt dissolved in 

the two beakers. 

 

Explanation 

 

Matter  that  dissolves  is  a  solute.  Matter  that  does  the  dissolving  is  a  solvent. A  mixture of 

dissolved solute and solvent is  a solution. Solute and solvent  molecules  rest  in  contact  with  

one  another  without  forming  new  molecules.  Temperature and concentration are factors that  

affect how a solute dissolves in a solvent. Adding heat  gives the molecules more energy. They 

can move  around  and  come  into  contact faster with each other. Solute dissolves easier in 

warmsolvent. Adding more solute makes a higher concentration in the solution.  

 

A higher concentration lowers the amount of solvent available to interact with the solute. Solute 

dissolves slower in solvent that already contains dissolved solute.The  state  of  matter  also  affects  

how  solutes  dissolve. Heat  makes  solid  solute molecules dissolve faster in liquidsolvents. 

Molecules in gases dissolve slower when warmed up. They need to lose energy by cooling down 

in order to dissolve more easily! 

 

 

 

4. Language Arts 

 

 Have the students create poetry about mixtures and solutions 



 

 Have each student write up their favorite mixture in recipe form. Put them together to create 

a class recipe book.  

 

 Have the class create adjective - heavy advertising posters  promoting the ingredients  of 

various food and drinks. 

 Create mixture stories – have each student write a five - sentence story based on a  main 

theme.  Each sentence should be numbered and written on a separate line. Have  the  

students  cut  out the  sentences and  put  them in the  appropriate numbered bags (sentence 

1 through 5). Have each student pull one sentence out of each of the five bags and read 

their mixed - up five-sentence story. 

 

5. Broken Telephone 

 

1. Before  class  begins,  write  out  a  sentence  on  the  paper. Try  to  construct  sentences  with  

words  that  may  sound  similar  to  others,  like (working, walking); (lazy, lady); (grass,glass). 

 

2. Have your students sit in a circle. 

 

3.Whisper your sentence to one student in the circle. 

 

4.Have  the  students  whisper  the  sentence  from  one  to  another  until  the message has gone 

around the circle and back to you. 



5.Have the last student to receive the message say it aloud, and then read your sentence from 

thepaper. 

 

6. Discuss  how  the  sentence  garbled throughtransmission, and  compare  it  to interference in 

telecommunications (telephone, television, radio, etc.). 

 

Explanation 

 

This  game  shows  how indirect  communication  can easily corrupt information. A telephone  

line, fiber -optic  cable,or  radio  frequency  signal cannot  be corrupted during its transmission in 

order for the receiver to understand the speaker. 

 

 

 
 

 

6. Satellite Status 

 

Students learn about the different tasks accomplished by satellites orbiting the Earth. 

 

Materials 

 

 Transparent tape 

 Colored tape (3colors) 

 Pencils (1per pair) 

 Large city road maps (1per group) 

 Smaller road map versions (photocopy 1 per pair) 

 Cotton balls (3 per group) 



 Toycars (or stickers) 3per group 

 Small dollhouse dishes ( 3 per group) 

 

Procedure 

 

1.Before class begins, tape the road maps to the floor of the classroom. Stretch the cotton balls to 

look like clouds.Tape three cars, three dollhouse dishes, and three clouds to each map. Tape a 

noval around a map with one of the colored tapes. Mark a circle around the same map with a 

different colored tape, and a line along one side of thesame  map with the third colored tape. 

 

2. Tell  the students that they will act out the tasks of satellites orbiting the Earth. Explain the 

cotton balls represent clouds, cars represent vehicles with GPS navigation devices, and small 

dollhouse dishes represent television satellite dishes. 

 

3. Divide the class into groups of six. Have group members pair up to form satellites. Assign one  

satellite member the driver role and the other the viewer role. Give each viewer a smaller version 

of the road map and a pencil. 

 

4. Instruct the first pair in each group to locate the cotton ball clouds. The driver holds the viewer 

by the shoulders and counts to five to move the viewer one – step to the right around the oval path , 

while the viewer notes where the materials are located on the smaller map.The pair will continue 

moving in this manner until the end of the activity. 

 

5. Instruct the second pair to locate the cars on the map. Repeat the driver instructions in step 4. 

The viewer kneels after moving. The satellite pair follows the circle path around the map. 

 

6. Instruct the third  pair to locate the plastic satellite dishes. Repeat the driver instructions in step 

4. The satellite pair followsthe line path.  

 

7. After 15-20 minutes, discuss the differences in the tasks assigned to each satellite pair. Discuss 

how the satellite’s altitude (standing or kneeling) and the satellite’s orbit (circle, oval, and line) 

affect the viewer’s perception of the objects on the map. Explain that satellites move in around the 

Earth based on the ir designed task. See the explanation below for more details.  

 

Extension Activity:  

Assign each group of students a different type of satellite and have them research their locations 

and orbits around the Earth. 

 

Explanation 

 

An orbit is the path an object, such as a satellite, follows as it circles around another object such 

as a planet. The moon is a natural satellite that orbits the Earth. Artificial satellite orbits depend on 

three factors: the shape of its orbit (circular or elliptical), the altitude or distance from the Earth 

(low, medium, or high), and the angle the orbit makes with the equator (large angle if it moves 

near the poles and small angle if it moves near the equator). 

 



 

We use satellites for communication, spying, search and rescue, scientific research, meteorology, 

navigation, and space exploration. A  satellite with a circular geostationary orbit moves so that it 

always views the same location on the Earth. Satellites with geostationary orbits provide 

information for communications such as satellite TV. The GPS technology usesnavigation 

satellites with medium altitude orbits.  

 

The largest angle for a satellite’s orbit is 90°, called a polar orbit. Polar orbits bring satellites over 

both north and south poles, allowing themto cover the entire Earth’s surface. These satellites are  

helpful in observing the Earth for weather  patterns, Earth mapping, or for scientific research.  

 

 

7. Satellite Sight 

 

Students draw the image according to the information relayed by a satellite to ground stations. 

 

Materials 

 Graphpaper (1per student) 

 Pencils (1per student) 

 Simple photographs (e.g., house or animal against a plain background) (1 per pair) 

 

Procedure 

 

1. Before class, find pictures of objects with a sharp, contrasting background. There should be one 

picture for each pair of students in your class. Draw a 10x10 square grid over each picture. The 

squares on the image can be a different size than the squares on the graph paper. 

 

2. Ask students to predict how satellites collect information about Earth. Explain that the students  

will model how satellites transmit their data to the computers on earth. 

 



3. Have the students pair up with a partner and assign one child the sender role and the other the 

receiver role. Give out the pencils. Give the sender the image with the 10x10 grid and the receiver 

one sheet of graph paper. Advise the senders to hide the image from their receivers! 

 

4. Instruct the students to label the columns of their graphs (paper or picture) from left to right  

with the letters A to J. Instruct the students to number the rows on the far left column from top to 

bottom with the numbers 1 to 10. 

 

Explain how grid locations work ( e.g., A1 is the square located in column A and row 1). 

 

5.Explain how a satellite relays information to a computer with binary code: When receivers call 

out a square location on the grid  such as A1, the senders locate it  on their image  grid and say 

“zero” if the square is just the background or “one” if the square contains part of the object in the  

image.  

 

6. Instruct the pairs to receive and send all the squares in their grid. Challenge the receivers to 

determine what object the senders see, and then compare the sent and received data.  

 

7. Have the pairs switch roles, and instruct thenew senders to switch images with another pair’s 

sender. Advise them to hide the picture from their partners. Give the receiver a new sheet of graph 

paper, and repeat steps 4-6 for the new image. 

 

Extension Activity: Instruct the senders to use a ruler to draw an extra line down the middle of 

each column and across each row to make 20 columns and 20 rows to split each cell in half. Have 

the pairs switch images with one another. Instruct the students to label the columns from left to 

right A to T and the rows from top to bottom 1 to 20. Challenge the pairs to receive and send the 

new data, and then to compare the resulting image with the previous 10x10 grid images.  

 

 

 



Explanation 

 

Radio signals relays pace technology data to the Earth. The ground stations receive and relay these 

signals in a numbered computer code called the binary code. The word binary means two numbers, 

and the code consists of two values, one and zero. One code value is a bit. Eight linked bits is a 

byte. A bit is on ifits code value is one. A bit is off if its code value is zero. When a satellite sends 

binary coded images, the resulting image reflects gray shades ranging from white to black. Each 

pixel in the image uses one byte of information. This means all eight bits in the byte can be on or 

off, and this determines the pixel’s gray shay. Each pixel can be one of 256 possible gray shades! 

In our experiment, each pixel or square uses only one bit. This means that each pixel could only 

be black if the bit is on, or white if the bit is off. Increasing the pixels and bits per pixel improves  

the detail of an image sent from space. 

 

8. STEM Build-a-Bridge Challenge 

 

Challenge:  Construct a bridge that spans at least 12 inches and hold one action figure. 

 

Bridge Building Supplies:   

 

1. Glue Gun (craft glue would work as well, we wanted fast drying) 

2. 40-50 craft sticks 

3. ruler 

4. cookie sheet or parchment paper to keep it from sticking to other surfaces 

 

If this the first time your child will be using a glue gun?  

Make Predictions:  Predict what will happen if the bridge cannot handle the weight 

Test it Out-Then test the bridge between two chairs that are about 10 inches apart. 

 

You can either test one item and see if the bridge can hold it OR you can continue to stack items 

(books, cards, LEGO, blocks) until the bridge breaks. 

 

9. Tiny Dancers (A Homopolar Motor) 

 

SAFETY NOTE: Neodymium magnets are extremely strong and MUST BE KEPT OUT OF 

REACH OF SMALL CHILDREN! Do not give them to any child who might put them in their 

mouth, they are dangerous if swallowed and must be surgically removed! 

 

Materials:  

 Copper Wire- THIS is the gauge we used 

 1/2″ x 1/8″ Neodymium Disc Magnets 

 AA Battery 

 3 in 1 Combination Tool or pliers/wire cutters 

 Template 

 Crepe Paper (optional for skirt) 

 Hot Glue (optional) 

 



Instructions 

 

 Steps One Cut a long piece of wire off your spool, I started with about a 10” long piece. 

Lay it on the template of your choice and bend as shown using  3-in 1 tool or pliers. No 

need to be perfect HOWEVER try and keep your form as symmetrical as possible. 

 Step Two To create the base section of wire that wraps the magnets, I recommend bending 

the end of the wire around the battery. Remove the battery and gently widen the circular 

wire form with your fingers. 

 Step Three Place three neodymium magnets on the negative side of your battery. 

 Step Four Place the motor on top of the battery so that it touches the positive pole. The 

round section at the bottom of the motor must be low enough to encircle the magnets! 

 Step Five Let it go. If properly constructed it should start to spin. If it doesn’t see our tips 

below. 

 Step Six (optional) to make a skirt for your dancer cut a small circle of crepe then cut a 

slit in the center of the circle. Slide it up onto the dancer and secure in place with a dab of 

hot glue. 

 

Tips 

 

MONITOR THESE FOR HEAT!   

 

Some of the motors that got going really fast heated up quite quickly. If you notice a battery getting 

usually warm stop the project, let it cool down and remove the magnets. I recommend against 

reusing a battery that got overheated.  Instead replace it with a fresh battery. One educator warned 

me about a defective battery that peeled open during this experiment. Please monitor the motors 

closely as they spin. 

 

Start with your basic homopolar motor. It’s easy to bend and shape and you should have success 

with it. The dancers require more time to fine tune. 

 

Keep the forms as symmetrical as possible! Since they spin on an axis if the are not symmetrical 

and/or balanced they will spin off the battery! This happened to us all.the.time. If they do spin off 

try and bend the form slightly to get them balanced on the battery. 

 

To make the head of the dancer, bend your wire around a pencil. 

 

The templates are meant as GUIDES ONLY! The motors will need to be fine tuned by hand by 

you! Remove the magnets immediately after running your motor. They will drain your motor if 

kept attached.When the electrical circuit is completed you will hear a very low buzz. 

 

Troubleshooting 

 

 If the motor does not work try turning your magnets  upside down and reversing the 

polarity. I found this did the trick most of the time. 

 The batteries burn out quickly! If turning the magnets upside down doesn’t work, try 

replacing your battery with a new one. 



 Make sure that the bottom section of wire encircles the magnets. If it doesn’t your motor 

will not work. 

 Be sure your wire is free to move around the battery and magnets. If it’s too close to the 

battery or magnet it will get stuck and be motionless. 

 

 

 


