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3D geometry and virtual lessons
Hand-on creative activities for high-school 

students during virtual lessons in mathematics



Curriculum

• Croatian national standards for mathematics, 2nd(10th) grade states 
that students will:
• Recognize, describe and analyze properties of 3D objects: 

• determine atributes of right and oblique geometrical 3D objects (edge lenghts, 
angles, side areas, volume, surface area, etc.)

https://narodne-
novine.nn.hr/clanci/slu
zbeni/2019_01_7_146.
html



Curriculum

To achieve mentioned standards students should 
actively engage in learning by:

• Exploring relationships among geometric 
objects using models, drawings and dynamic 
geometry software

• Use visualization, geometric modeling and 
spatial reasoning to solve various problems

• Make decisions of how to conduct 
measurements, use appropriate scales, 
accuracy, etc. 



Students in…

Online reality

• Observers

• Passive

• Not included 

• Alone

•Active

• Engaged

• Interact with others

•Work in groups 

Real classroom



Personal development

Meet as a group

Explore the neighborhood

Explore the city

Explore specific historical facts

Hands on activity of 
measurement

Presentation

Mathematical skills

Hands on activity of measurement

Calculations

Interpetation of results

Presentation



Lesson, 
tasks, 
project…

• Formed groups of 3 to 4 students

• Given project tasks and assessing rubric

• 1 online lesson discussing their plans and 

answering students’ questions

• 2 weeks to finish their explorations and 

prepare presentations

• 2 lessons students’ presentations 

• Satisfaction survey 



Tasks
• Each group had their own set of tasks including:

• Famous Zagreb street-clocks and one symmetry

• History, description, mathematical attributes

• Photograph of a building that has symmetrical 
features (central or linear)

• Water Fountains

• Find it, photograph it, measure it, find attributes 
(shape, parts, volume,..) explore its architectural 
history

• Landmark building as a specific 3D object

• Discover it, photograph it, describe its 
mathematical properties, measure it (measuring 
strategies clearly described), calculate its 
attributes, find the shortest path between two 
points on the surface 



Examples of 
students’ work









Conclusion

• Students documented all their steps

• They have learned some interesting facts about the 
historical/architectural background of the city

• They did mathematical work

• They came up with various measuring strategies when 
faced with big buildings („shoe” as a measuring unit, 
„holes "counting,…)

• They had fun!!!

• 69.2% of students enjoyed working on the project tasks

• 84.7% of students believe they upgraded they 
mathematical knowledge

• 61.6% said they have worked a lot to complete the tasks



Farewell …

That was in 2021. and students kept asking for a 
similar project a year after.  

So, a colleague of mine and I designed another 
project related to the curves of second degree using 
graffitis in the city and sent them to a new quest!!!

and Thank you!!!
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