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A Classroom Example: Part 1 
On the �rst day of the garbage unit, students enter the classroom to �nd a pile of their school lunch garbage. �e pile
has been carefully curated by the teacher to include only safe items.  All students are immediately engaged. �ey 
have a range of reactions from amazement to disgust, and they start making observations. 

Ensuring that students are wearing appropriate safety gear, the teacher prompts students to sort the garbage into cate-
gories. Students work in small groups of about four students per group. Students sort the garbage materials in di�erent
ways, based on things like color, texture, and re�ectivity. 

PHENOMENON 3-D LEARNING 
tŚĞŶ�ƐƚƵĚĞŶƚƐ�ƐŽƌƚ�ƚŚĞŝƌ�
ůƵŶĐŚ�ŐĂƌďĂŐĞ͕�ƚŚĞǇ�ŵĂŬĞ�
ŽďƐĞƌǀĂƟŽŶƐ͕�Ă�ƐƵďƉƌĂĐƟĐĞ�
ŽĨ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ĐĂƌƌǇŝŶŐ�ŽƵƚ�
ŝŶǀĞƐƟŐĂƟŽŶƐ͕�ĂďŽƵƚ�ƚŚĞ�
ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ͕�Ă�
ĚŝƐĐŝƉůŝŶĂƌǇ�ĐŽƌĞ�ŝĚĞĂ͕�ĂŶĚ�
ƵƐĞ�ƉĂƩĞƌŶƐ͕�Ă�ĐƌŽƐƐĐƵƫŶŐ�
ĐŽŶĐĞƉƚ͕�ƚŽ�ŝĚĞŶƟĨǇ�ƐŝŵŝůĂƌͲ
ŝƟĞƐ�ĂŶĚ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�
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For homework, students look through their garbage at home 
and sort the home garbage based on the categories they creat-
ed in class with their group.Te next day, students share their 
responses to the homework and write down any additional 
questions they have about garbage on sticky notes. Finally,
students create a “Driving Question Board.” Students add 
their questions to a board in the front of the room, and the 
teacher facilitates a discussion about how the questions are 
related to each other. Together, the class decides on one big 
driving question for the unit: “What happens to our garbage?”
Over the next 9 or so weeks, students will answer many of 
their questions on this Driving Question Board as the class 
works toward answering the overarching driving question. 

LEARNING PROGRESSIONS 
/ŶƐƚƌƵĐƟŽŶ�ŝƐ�ĚĞƐŝŐŶĞĚ�ƐŽ�ƚŚĂƚ�ĞĂĐŚ�ŶĞǁ�ƵŶĚĞƌͲ
ƐƚĂŶĚŝŶŐ�ůĞĂĚƐ�ƚŽ�Ă�ŶĞǁ�ƋƵĞƐƟŽŶ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ͘ 
^ƚƵĚĞŶƚƐ�ĮƌƐƚ�ĞǆƉĞƌŝĞŶĐĞ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽŶ 
ŽĨ�ŐĂƌďĂŐĞ�ĂŶĚ�ĞŶŐĂŐĞ�ŝŶ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů 
ůĞĂƌŶŝŶŐ�ďǇ�ƐŽƌƟŶŐ�ƚŚĞŝƌ�ŐĂƌďĂŐĞ�ŝŶƚŽ�ĐĂƚĞŐŽƌŝĞƐ 
ĂŶĚ�ĂƐŬŝŶŐ�ƋƵĞƐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ůĂŶĚĮůů�ƐǇƐƚĞŵ͘ 
dŚĞƐĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ĞǆƉĞƌŝĞŶĐĞƐ�ĐƵůŵŝŶĂƚĞ 
ŝŶ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞ��ƌŝǀŝŶŐ�YƵĞƐƟŽŶ��ŽĂƌĚ͘ 
dŚĞ�ƋƵĞƐƟŽŶƐ�ŽŶ�ƚŚĞ�ďŽĂƌĚ�ďĞĐŽŵĞ�ƚŚĞ�ƐƉƌŝŶŐͲ
ďŽĂƌĚ�ĨŽƌ�ĂĚĚŝƟŽŶĂů�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ůĞĂƌŶŝŶŐ 
ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ŵĂŬŝŶŐ�ƐĞŶƐĞ�ŽĨ�ƚŚĞ�ƉŚĞͲ
ŶŽŵĞŶŽŶ�ĂŶĚ�ĂŶƐǁĞƌŝŶŐ�ƚŚĞ�ĚƌŝǀŝŶŐ�ƋƵĞƐƟŽŶ͘ 

^ƚƵĚĞŶƚƐ�ĞŶŐĂŐĞ�ŝŶ�Ă�ƌĂŶŐĞ�ŽĨ�ŵĞĂŶŝŶŐĨƵů�ĂŶĚ 
ƉƵƌƉŽƐĞͲĚƌŝǀĞŶ�ŝŶƚĞƌĂĐƟŽŶƐ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ǁŚĞŶ 
ƐƚƵĚĞŶƚƐ�ĂƌĞ�ƐŽƌƟŶŐ�ƚŚĞŝƌ�ůƵŶĐŚ�ŐĂƌďĂŐĞ͕�ƚŚĞǇ 
ĞŶŐĂŐĞ�ŝŶ�ŽŶĞͲƚŽͲƐŵĂůů�ŐƌŽƵƉ�ŝŶƚĞƌĂĐƟŽŶƐ͘ 
tŚĞŶ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ƐŚĂƌŝŶŐ�ƚŚĞŝƌ�ƋƵĞƐƟŽŶƐ�ǁŝƚŚ 
ƚŚĞ�ǁŚŽůĞ�ĐůĂƐƐ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ��ƌŝǀŝŶŐ�YƵĞƐƟŽŶ 
�ŽĂƌĚ͕�ƚŚĞǇ�ĞŶŐĂŐĞ�ŝŶ�ŽŶĞͲƚŽͲŵĂŶǇ�ŝŶƚĞƌĂĐͲ
ƟŽŶƐ͘�/Ŷ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ŝŶƚĞƌĂĐƟŽŶƐ͕�ƐƚƵĚĞŶƚƐ 
ŚĂǀĞ�Ă�ƌĞĂƐŽŶ�ƚŽ�ĐŽŵŵƵŶŝĐĂƚĞ�ĂŶĚ�ǁŽƌŬ 
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ŽƚŚĞƌ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞŝƌ�ĐůĂƐƐͲ
ƌŽŽŵ�ĐŽŵŵƵŶŝƚǇ�ƚŽǁĂƌĚ�Ă�ĐŽŵŵŽŶ�ŐŽĂů͘�dŚŝƐ 
ĐůĂƐƐƌŽŽŵ�ĐŽŵŵƵŶŝƚǇ�ƉƌŽǀŝĚĞƐ�Ă�ƌŝĐŚ�ĐŽŶƚĞǆƚ 
ĨŽƌ�ďŽƚŚ�ƐĐŝĞŶĐĞ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ůĂŶŐƵĂŐĞ�ƵƐĞ͘ 

INTERACTIONS 
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A CLASSROOM EXAMPLE 

Next, students develop models in small groups to represent what they observe happening in the land�ll bottles.
In this model of the open system, students represent their initial ideas about smell using wavy lines �owing out 
of the bottle. As students develop their models, they begin to wonder, “Is this smell something or nothing? Does 
it weigh anything?” 

To answer their questions about smell, students engage in a series of investigations. �ey smell air freshener as it 
spreads to di�erent parts of the classroom. �ey watch a video of a balloon that pops and loses its weight. �ey 
compress air in a syringe and then engage with a computer simulation that shows what is happening inside the 

syringe when air particles get pushed together. Collectively, these investi-
gations produce evidence that smell is in fact something and, speci�cally,
that it is a gas made of particles too small to see moving around freely. �e 
particle nature of gas is a key disciplinary core idea in �fth grade. 

Based on evidence from their investigations, students revise their land�ll 
bottle models. �is time, instead of using wavy lines, students represent how 
solid food materials become gas particles that move freely out of the open 
system but stay inside the closed system. 

MODALITIES 
^ƚƵĚĞŶƚƐ�ĚĞǀĞůŽƉ�ŵŽĚĞůƐ�ŽĨ�ƚŚĞ�ůĂŶĚĮůů 
ďŽƩůĞ�ƐǇƐƚĞŵƐ�ƵƐŝŶŐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ 
ĚƌĂǁŝŶŐƐ͕�ƐǇŵďŽůƐ͕�ĂŶĚ�ƚĞǆƚ͘��Ɛ�ƐƚƵĚĞŶƚƐ͛ 
ƐĐŝĞŶĐĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ďĞĐŽŵĞƐ�ŵŽƌĞ�ƐŽͲ
ƉŚŝƐƟĐĂƚĞĚ͕�ƚŚĞ�ƚĞĂĐŚĞƌ�ŐƵŝĚĞƐ�ƐƚƵĚĞŶƚƐ 
ŝŶ�ƵƐŝŶŐ�ŵŽĚĂůŝƟĞƐ�ŵŽƌĞ�ƐƚƌĂƚĞŐŝĐĂůůǇ�ƚŽ 
ĐŽŵŵƵŶŝĐĂƚĞ�ƚŚĞŝƌ�ŝĚĞĂƐ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ĂƐ 
ƐƚƵĚĞŶƚƐ�ĮŐƵƌĞ�ŽƵƚ�ƚŚĂƚ�ƐŵĞůů�ŝƐ�ŵĂĚĞ�ŽĨ 
ŐĂƐ�ƉĂƌƟĐůĞƐ�ƚŽŽ�ƐŵĂůů�ƚŽ�ƐĞĞ͕�ƚŚĞ�ƚĞĂĐŚĞƌ 
ŝŶǀŝƚĞƐ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ŚŽǁ�ƚŚĞǇ 
ĐŽƵůĚ�ƌĞǀŝƐĞ�ƚŚĞŝƌ�ŵŽĚĞůƐ�ƚŽ�ƌĞƉƌĞƐĞŶƚ 
ƚŚĂƚ�ŝĚĞĂ͘�/ŶƐƚĞĂĚ�ŽĨ�ǁĂǀǇ�ůŝŶĞƐ͕�ƐƚƵĚĞŶƚƐ 
ĚĞĐŝĚĞ�ƚŽ�ƵƐĞ�ĚŽƚƐ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ŐĂƐ�ƉĂƌͲ
ƟĐůĞƐ�ĂŶĚ�ĂƌƌŽǁƐ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ŚŽǁ�ƚŚŽƐĞ 
ƉĂƌƟĐůĞƐ�ŵŽǀĞ�ĨƌĞĞůǇ�ŽƵƚ�ŽĨ�ƚŚĞ�ŽƉĞŶ 
ůĂŶĚĮůů�ďŽƩůĞ�ƐǇƐƚĞŵ͘ 
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