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Introductions – I'm Evan, I taught for 7 years in the NYC
public schools, and then moved in 2010 to Hangzhou as
the beginning of my international school teaching career.

My crises.
Crises.
Giving feedback.
How it works.
Get Geogebra-fied.
Show and tell.
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I want to start by talking about my journey as a teacher over the
past nine years. The things that have changed my teaching the
most have been a series of crises – why am I doing what I'm doing?
Why aren't my students learning as much as I think they can? Why
am I not teaching the way I really want to be teaching? What's
holding me back?
We're going to talk about how these crises have shaped my use of
feedback in the classroom, and how I use technology to give that
feedback when students need it most.
I will share some examples of how we can use Geogebra to provide
this feedback in various courses. We will talk about some ways to
do this in your classrooms, and then I'll share some other ways I've
used Geogebra to make my students do much more than sit and
listen to me talk.

First crisis: Solving equations and factoring.
One of the things I learned before teaching one of my first
lessons ever in summer school was the importance of
students checking their answers by substituting into the
original equation. For factoring: check the factoring by
multiplying out the binomials. It made sense to me, and my
inclusion of this in my lessons it got a glowing
recommendation from other teachers.
Then I learned how these methods of 'checking' by doing the
reverse operation assumes students have the skills to do so
correctly. If your students are weak in arithmetic as mine
were, substitution as a check was not an option. They were
using arithmetic, which they were not great at, to check their
arithmetic in algebra, which they were (again) not great at.
How could these students easily get feedback on the correct
answer without pulling out a calculator on every single
arithmetic step?

effective?
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I tried an experiment recently. I asked a student to show
me her graphing calculator. I went through the history and
found this calculation.
There is 8 times the processor speed, and nearly 50 times
the memory in this calculator than there was in the
computer in the Apollo missions to the moon.
This is how she is using the technology. Moon mission vs.
multiplying 12 by 3. Clearly I'm doing something wrong as a
teacher if this is how it's being used!
Are we showing our students to make the most of
technology to help them learn? This made me think
otherwise.

effective?
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These are my own notes from my Algebra 2 class using the
Smartboard in my room. We go through problems, I saved
them, and students could access them later.
This capability is fantastic – for the students that needed to
go back and access these notes, especially those with
ESOL issues, it certainly made a difference. It made a
difference for myself because I can now look back and see
what we did aside from what is in my lesson plans.
Technology is best used to help teachers teach and
students learn more effectively. There is little difference
here compared with notes made on a chalkboard aside
from the shelf life.

effective?
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Even in using the smartboard to do things that
couldn't be done before – demonstrating calculator
capabilities - this still involves students sitting and
watching me doing something in front of them.
The I-do, We-do, You do model of instruction, often
used in math, depends on students watching us do
something. What happens in my classroom that
makes it better than watching a video podcast of a
lesson?
Could I be replaced by a robot or a video?
Would my students learn better that way? GASP!
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Sometimes there really is no way around doing a minilesson for a skill that students need to have. Sometimes it's
important to take the easy route and 'give' information to
students.
It feels cheap. It's what we had in school. And it can work
for some kids. But it's passive. Getting students to DO
something instead of just receiving information from us IS
more effective in creating students that can learn on their
own.
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And technology is fantastic for engage our students in
active learning. It comes naturally to them - our kids are
used to grabbing, pushing, and sliding things on a screen. It
always involves trying something and seeing how it works,
getting feedback. Using this feedback for learning is such a
powerful capability.
I don't claim that mathematics (or any class for that matter)
has to be a game. I don't think it has to even be fun. I do
think that to be an effective use of technology for learning, it
needs to engage the natural tendencies of children to figure
things out and observe patterns.
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At the end of the day though, our investigations
should lead to learning. Having interesting
investigations or explorations is great, but it needs to
lead to student learning to really be worth class time.
Here's the overall problem I see with overusing tech
for instruction:
We typically assess with pencil and paper. For IB and
AP exams, and in most cases our own class tests,
students must work with pencil and paper, possibly
with a graphing calculator on the side.
How can we get students feedback on their pencil
and paper mathematics using the great technology
that is available?

Giving students feedback on their work is the most
important element of the learning process.
There are different levels of feedback.
Right or wrong?
What mistake did I make?
How can I avoid this mistake?
Ideally these are the sorts of answers our feedback helps
students learn. The first two, however, are things that
technology can do really well.

Ge gebra
http://www.geogebra.org

Webstart 4.0
Webstart 4.2 Beta
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The first focus for us today is how we can use software to give
students this feedback. My software of choice is Geogebra.
It is not the only game in town – my purpose here is to get you to
think about using tech to provide your students feedback, and
there are lots of other ways to do this. GSP, WA, mathematica,
matlab – these all are fantastic pieces of software.

I will show you how it has focused my planning and lessons
around giving students the feedback they need to learn. I'll give
you a sense of what I've used it to do in my various classes, both
for giving feedback and for providing active learning
opportunities.

Graphing Lines
1
y= x−2
3
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Graphing by hand is an important task for middle school
and high school math. We can have them use the
graphing calculator as a check, but there are some
subtle differences between what the calculator shows
and the set of points that might be plotted on the graph.
The process of graphing points on Geogebra is the
same as by hand. How many times have you taught this
topic, sent students home to graph some lines, and have
them come back the next day with this? You might be
able to catch the mistake in class, but even so, this is
12+ hours after the fact. The damage is done.
With this, the student knows right away. Furthermore,
the student can make up as many questions as it takes
to understand how to do it reliably every time.
I

Computer Algebra System
(Geogebra 4.2 Beta)
2
f  x =−x −4 x
Euler Notation
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This year I tried something different in teaching Euler
notation to my Algebra 2 students this year. The 4.2
Beta version of Geogebra has a computer algebra
system built in that can give algebraic feedback – the
students thought this was pretty cool when they saw
what it could do.
Show f(x), f(2),f(-1), f(2x), and f(3c)

Function Tables
2

f  x=−x −4 x

Graphing Non-Linear
Functions
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Generating a table of values for a function?
Again, it's something we hope our students can do,
but the arithmetic is often the catch. We need an
easy way for students to know if their table of values
is right or not.
Spreadsheet method works.
So does graphing and checking points.
No graph paper? No problem. SHOW me your
sketch.

Computer Algebra System
(Geogebra 4.2 Beta)
2
f  x =−x −4 x
Derivative Rules
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I also used the CAS as a way for Calculus students
to check their differentiation skills. They could make
up differentiation problems, apply the rules, and then
check their work right on Geogebra.

Function Transformations

g  x= f 2 x
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Transformations is just another topic where you can often
get intuition about how it works by actually doing it –
listening to a list of rules isn't an effective method. Here we
can again make a guess as to what the transformation will
look like, and then see if we were correct.
This is one situation where I had to prepare a Geogebra
sketch in advance – this makes it harder for students to
spur of the moment practice since they also have to have
the right file. The best activities of this type don't fit into this
category, but it's another possibility.

Factoring/Multiplying
Polynomials
2

2

 x−3 ≠ x 9
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This is one of my biggest pet peeves, but if you teach
students to get feedback on their work as they go along,
they will instantly know it is wrong.
This way homework doesn't reinforce mistakes – students
can know if they are right or not immediately after finishing
the problem.

Learning happens any time.
Class time used for students
to work on the why & how.
Parents can help.
These are the major advantages to teaching this as a
method of instruction.
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Learning can happen in class, but they don't have to get it
in class – it can come later.
This can also be really effective as a flipped class situation.
Students can try problems at home and know if they got
them right. If not, there's time the next day to see where the
mistakes are. It also frees up class time to explore
applications of the skills they practiced at home.
One final thing that the kids hate, but parents love – if
students can make up problems, so can parents. I've been
able to get some parents quizzing their kids at home and
seeing if they do/don't know what they are doing.

Why Geogebra?
●easy to obtain
(Students & Teachers)

doesn't require i'net.
●all in one
●community support
●
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This probably sounds like a giant sales pitch, but the
fact is that Geogebra is free. It's community
developed, and it's constantly being updated to meet
the needs to teachers and students everywhere. It is
not the only software out there, but these are the
factors that I'll get to later that I think make it a gamechanger.
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Because it's so easy to get media (pictures) you find on the
internet into the program, it's not hard to come up with new
spins on old problems.
Shaded area problems are pretty popular, but the
dimensions you need to know are usually all given to you.
What about making a shaded area problem out of crop
circles?
How often to we ask our students to work with messy
numbers? Use computers to do the nasty calculations and
leave the human brain to figure out how to use their
answers?
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My students found that they were having trouble visualizing
rotation transformations, specifically those that had rotation
about a point not located in the middle.
I was able to use Geogebra and a picture from the school
website to put this together fairly quickly. Again, it makes it
easy to use media to spice up things for kids and give them
a chance to play. You never know the effect of unstructured
time with tools like this on a child's intuition.
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One of my favorite folks to follow online is Dan Meyer. He
was an Algebra and Geometry teacher in a public school in
California and is now in a doctoral program at Harvard. He
is a master investigator in using media as a resource for
getting kids interested in solving a problem.
This shows one of his ideas – kids are dying to know –
does the shot make it? He used Geogebra with his
students and has them fit a parabola to the image to
answer the question.
My only issue with this is that this isn't interesting to
everyone in my class. They definitely want to know if the
shot will make it, but the next slide gets a more universal
response...
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I haven't had the guts to do this live (rather than an image)
with students doing the work against the clock, but it's
certainly possible to run this as an app in Google Chrome,
pause it as above, take a screen shot, and then have
students race to say exactly where/whether or not it will hit.
It's a crowd pleaser.
It also gets the kids to develop some intuitive
understanding of the shape of parabolas and how individual
points control the entire thing.
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My favorite part about the program is how easy it is to try
something out. In calculus, I had a student that was absent
during some of our work in finding area between curves, so
I found my lesson with him was very direct and to the point.
As you now know – the opposite of what I wanted to
happen.
The night after teaching him the topid I passed by the
McDonalds nearby, saw the sign, and wondered...could
that be turned into a Calc area problem?
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This last example is from precalculus and a discussion
during geometric series about convergence. This is often a
very abstract concept for some students to understand –
particularly when dealing with abstract concepts such as
common ratio.
I spent my winter visiting my wife's parents who are
journalists in Moscow and saw different types of stacking
dolls. I realized it was a good way to visualize geometric
series if the dolls were actually stacked. Of course,
replacing the dolls with my own head made it that much
more interesting for the students...

spreadsheet view
statistics
computer algebra
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How Geogebra are you?
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Here are my goals for the remaining time, depending on
your experience level:
Get Geogebra installed on your computer
Download the sample geogebra files that I've provided from
the school website and play around a bit.
Import an image into Geogebra to attempt the Angry Birds
challenge.
Find one other person and engage in parallel play

Contact me!
Website: http://evanweinberg.com
Twitter: @emwdx
Email: eweinberg@scischina.org
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