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Research Topic: How to effectively use writing in a senior mathematics course in order to deepen student
understanding and guide teacher instruction.

Method: 1 will be conducting my research in a Principles of Mathematics 12 class of 13 siudents. | will begin
by giving them a survey exploring their ideas about mathernatics learning and understanding. | have purchased
a journal for each individual student which will be kept in the classroom and where students will be expected to
regularly respond to carefully chosen writlen prompts. In additior:, | hope to conduct spoken interviews with
each of my students at various times during the study in order to gauge their mathematical understanding ang
to explore if and how their writing has deepened that understanding. | alsc plan o use their responses as
formative assessment and feedback to guide my instruction.

Attachments:

1) Survey: @m Mathematics Questionnaire.doc

2} Miscellaneous Writing Prompts: m 59 Writing Prompts for Math Teachers. pdf

B

3) Math 12 (Addison-Wesley) Wiiting Prompts: %7:

Math 12 (Addison-Wesley) Prompts.dac

4) Math 12 Prompts - 2009/2010: @_, Math 12 Prompts 2009-2010.doc

5) Exponents and Logarithms Final Project: @m Logarithms Assign 2009-2010.doc

&) Trigonometric Functions Project: @w Final Assignment 09-10.doc
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09/13/2009 - First Week

skelin_m Sep 13, 2009 8:35 pm

Due to assemblies and cther first week logistics, | ended up teaching my Math 12 class only
once this week. Instead of beginning with the course outline and a review of Math 11, | decided
to start off the year by putting the students in random groups and asking them to engage in some
problem sobhving.

The first problem | assigned was to find how marny "7s" were in-between 1 and 10G0. Afthcugh
one group salved the problem fairly quickly (within 5-7 minutes} | would not confirm their answer.
Instead, | questioned their answer and lat them know that other groups were getting completely
different responses. | asked two groups to get together and comvince each other that their
responses were correct. This process continued until everyone in the class was convinced that
the answer was 300, It was a lot of fun; one of the students commented on how | was playing
"ming games" with them.

We then proceeded to the Palindrome Problem. The students were remarkably engaged. They
were up and about at their white boards and everyone was pasticipating in the solution (we'll see
if this continues for the rest of year :). The class ended prematurely so | was unable to get any
feedback, but | did include a guestion pertaining to that class on their survey (Describe your first
Math 12 class this year. What did you likefdid not like about it? Did you think we were “doing
mathematics"? Why or why not?)

On Monday, | plan on giving my students a survey asking a bit about their beliefs towards
mathematics and their understanding of mathematics. 1 also included a few questions relating to
writing in mathematics. I'f atlach it sometime this week. I've alsc begun accumulating a list of
potential writing prompts which | will also attach at some point.

1 went to Superstore last week and | picked up journals for each of my students (18 cents for an
80 page notebook...a great deall). | have a box ready in the classroom 1o store them and they
will be mostly kept there. 1 would like them o remain in the classroom so | can read them
regularly.

I'm hoping that through the journal writing, students will become more aware of connections they
can make between what they are learning now and what they have learned befere {Where have
you seen this before? Yhere have you dene something similar before? Explain), | also hape that
they will become better at reflecting on their thinking processes. In addition, often when | ask
students if they have any questions in class, there is usually quite a bit of silence. I'm hoping with
the journals that students will be more comforiable sharing their questions/problemsfeconcemns or
that by presenting appropriate writing prompts, 1 will be able to pick up on them.

| am a little nervous trying this with a group of Grade 12s. They haven't done a lot of writing
pefore so | think that some of them will be resistant. [ think that | wili also have to come up with
some exemplars of what a good response looks like. Although | do plan on using the journals
primarily as a formative assessment toal, I'm debating on whether or not 1o assign a summative
mark to them at some point (and if [ do, what kind of rubric should I use).

‘s [delete]

re: 09/13/2009 - First Week

DeannaBerg Sep 23, 2008 1:35 am

[ fike the idea of your students having a journal; it seems like a great tool to assist them with
becoming reflective thinkers.

1-30f3

10/09/2010 1:00 PM



Educ81l - Melanie Skelin - Discussion - 09/13/2009 - First Week http://educ81l . wikispaces.com/message/view/Melanie+Skelin/ 14208411

“ai [delete]

re: 09/13/2009 - First Week
peterlilfjedahl Sep 23, 2009 2:29 pm
Some schools of thought are sirictly against summative marks for journals. They feel it corrupts

the process and, hence, what gets written. | think summative marks can be given but it has 1o be
on well defined criteria like "How articulate was your description of how you soived it." Notice
that this does not hang on mathematics but on their ability o telt a story.

2 {delete]
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to complete the survey.

The first page consisted of a series of statements o which studenis were asked to respond on a
rating scale (strongly agree, somewhal agree, neither agree nor disagree, somewhat disagree,
strongly disagree). | noted the responses to several statements that were of particular interest to
me:

1)Group work helps me learn mathematics: Most students responded with ‘neither agree nor
disagree’ — | suspect that students may not have much of an opinion since they have not done a
fot of group work in mathematics te this point.

3)Anyone is capable of learning mathematics: Most students responded with either ‘strongly
agree’ or 'somewhat agree' to this statement.

8)l enjoy doing mathematics: Surprisingly the students who were the highest achievers in Math
11 responded with 'somewhat disagree’ or 'strongly disagree.’

12}l find it easy to express my mathematical understanding in words/writing: Most students
either responded with ‘neither agree nor disagree’ or disagreed with this statemant.

19)Writing is an important part of the mathematics classroom: Most students responded with
‘neither agree nor disagree’ — | suspect that, as with the group work, students have little
experience with writing in the mathematics classroom and are therefore unable to formulate an
opinion.

2731 feed andious when | walk into a mathematics class: Surprisingly, the majority of the students
responded with ‘neither agree nor disagree’ with some leaning towards ‘disagree.’

20)Afler | have been tested on a certain mathematical concept, | usually forget it: Most students
responded with ‘neither agree nor disagree’ or ‘somewhat agree.’

The second page consisted of written response questions. | have included the questions and
some student responses:

(1) Describe what you think problem solving is.

~finding the answer to a problemn using the shortest and easiest soluticn possible

the ability tc identify a problem and using the correct method to solve it

=working through a questicr/problem systematically to find a correci answer

«finding all possible soluticns to a problem

-finding a solution to a question/problem using knowiedge, intuition and creativity; not necessarily
using an equation to find a variable answer — different aspects of knowledge must be applied to
problem solve

1-20f2
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+thinking about the problem either individually or in a group and trying to find and answer by
fallowing a certain concept

(2) Describe how you feel about mathematics.

-somewhat interesting most of the time; usuaily find it quite logical, but when it's really hard, | feel
really bad and stumped

~easy for me to learn and understand, but it gets boring for repeating the same concepts over
and over again

often times | am worried about my math marks and performance in class

*when 1 understand material I'm happy with mathematics; when not understanding it is easy to
become frustrated with math

«| dor't really enjoy it because it has consistently been the most difficult subject for me to grasp
since aarly elementary school

«you can feel proud when you figure something out in math

«| really enjoy mathematics; what | like abeut it is probably the fact that there is always an
answer {even if the answer is that there is no solution)

*! like puzzles and that's kind of what | see math as being

(3) When an assignmentitest/quiz is returned to you, what do you do? (i.e: Do you simply look at
the mark you received or do you take the lirne {o correct your mistakes and understand where
you went wrong?} Why do you do what you do?

«if it's a good mark | think | tend to fock at it a bit longer just because 1 know that [ could’ve
gotten another problem right and done much better; but with a low score 1 dont really bother
took as | know most of what 1 think | know is wrong

+| usually just look at my mistakes and correct them in my head, because | am too lazy o
actually do the whole question over again

primarily, | look at my mark because truthfully it's what 1 care about most; after | will review my
wrong answers and usually ask questions about where | went wrong

+| usually don't bother with corrections unless they are for marks or gone over in class; this
probably because | doni really have the motivation, and sometimes if 've got something wrong |
become discouraged

+| first look at the mark | received, then look at the questicns | lost marks en and try fo figure out
what | did wrong; | do all of this because I'm anxdous about how well | did on a test, especially a
hard one

(4) Have you ever {ried to express any mathematical thoughts/concepts/processes in
wordsfwriting? Why or why not? Do you think this would help your understanding?

-yes, because sometimes | find it hard fo express in mathematical signs and numbers; 1 think it
helps my understanding because by reading the words, you understand it immediately, but for
numbers, you might not understand some signs

*| use writing as it does make the steps to take much more clear; ! don't like to but it does make
the problem easier to explain

=rot on my own, but sometimes in class we are asked to; sometimes | think expressing concepts
in words over-complicates the learning process

syes | have, occasionally if an equation isn't working | wil write it out or even draw pictures 1o
help solve a question; sometimes this helps and other times it just distracts

-yas, | find it pretty helpful because | am a ‘words’ persen and it makes concepts simpler for me
to understand

«a few times because | had 1o; it gets i0o0 complicated for me when it all turms into a bunch of
words

+] find that expressing math | words just complicates it so | don't express math in words

{5) When you do not understand something in mathematics, what do you de? Do you
communicate your lack of understanding with the teacher? Why or why not?

+] will ask my peers and probably go to my teacher
«if | don't understand something | ask someone 1 know who does undersiand; | also tend to look
up things 1 don't know online as it gives more examples and ways to solve, this tends to help a lot
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«sometimes when there is a big test coming up | usually communicate with peersiteacher;
otherwise not really

+| always ask questions until I understand the concept in class

=sometimes it can be intimidating to ask to go over material again; it can feel like holding back
the class; most of the time I'll go back faier and attempt to learn it...this doesn't always work
«| don't usually tell the teacher because when | don't understand something | often seem to be
the only one who doesn't; sc it can get a bit embarrassing

(8} How do you know when you understand something in mathematics? Explain.

=when | can do many math problems of the same concept and get them most cr all of them right
-it just...clicks

susually when something clicks in my head | suddenly make a lot of connections {to previous
concepts), also when | can explain it to someone else and make them get it — that's true
understanding ]

swhen I'm able to do a variety of questions from a certain concept without looking or asking
anywhere for assistance

=when you are able tc find a solution to a problem and explain how you got there

+| know that | have understood something when | can solve a guestion cn my own and do well at
a test

(7) Describe your first Math 12 class this year. What did you like/did not 3ike about it? Did you
think we were *doing mathematics™? Why or why not?

it was mathematics because i {the problems) had legic, concept and numbers

«| don't particularly like these preblems but they are not boring either

«my first class was fun, it wasn't intense math so there was no pressure

«| think we did mathematics, but nothing reafly on a Grade 12 level

-it was a good start to Math 12

»sometimes | don't enjoy trying to do non-formulate math; yes it was math, but I'd rather be
learning a new concept rather than testing our pre-existing mathematical knowledge

«| liked it because it was mote relaxed; we didn't dive right into a textbook

~yes we were doing math; math is numbers and manipulating them and thinking about them
(which is what we were doing) — it doesn't mater that | have never used numbers Tke that, it
matters how my brain dealt with them

«1 feel the first class we weren't really learning anything

-working in a group was a bit annaying because you have to communicate your thought process
and go along with how they want to solve it

(8) If you could change several things about the way mathematics is taught or learned, what
would they be?

«I'd keep chapters short so that we wouldn't have to memorize so many concepts at once for a
test

-1 think math is taught the way it should be right now; we go over the topic and then practice the
material

suse examples of how we use it in real life; a lot of the time math is frustrating because you think
what is the point!

-if it was more interesting or engaging, | might like it more

»sometimes it feels like things are rushed

«I’'m pretty content with math

+less information, more homework

| was quite surprised by the generally positive feel that most of the students have towards
mathematics. Although not all of them claim to enjoy math, most of them are confident that it is
possible to be successful in mathematics. | was pieased with this response because | was
worried that with a set of Grade 12 students, they would have a preconceived idea that enly a
certain population can ‘do mathematics.” While responding to the questions on the second page,
students expressed that when they do well in mathematics, they feel proud and accomplished but
that they can also easily feel frustrated when things are not going well.
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B In terms of writing in the mathematics classroom, students generafly had no opinion on its

{ wmefuness. Several students stated that they find it somewhat difficult to express their

) mathematical urderstanding in words (something that became quite obvicus in their first journal
writing attempt — which will be alluded to in the next discussion). Most students remarked that
expressing mathematical concepts in words is useful, but a few notable exceptions stated that it
often made things more “complicated.” Several students commented that they knew they
understood something in mathematics when it “clicked” or when they could explain a concept io
someone else. One student even suggested that she knew she understood something in
mathematics when she could make connections with previous ideas/concepts {something that |
would like to encourage/explore).

[ was not surprised that zall the students mentioned that when they receive tests/assignments
back, that they check for the mark first. As a result, for the time being, | will not be assigning
marks to any of their journal entries. | was surprised; however, that a few students mentioned
that when they do pocrly on a testfassignment, they do not try to see where they went wrong
because they feel there Is “no point.” After the students write their first test, 1 am considering
asking them to complete cormrections, but in a way that requires them to write out their solution
{perhaps a ‘story’ of how they came to that solution}.

In summary, it appears that | have a generally positive group of students who are willing 1o try 1o
do well in math (which is fantastic!) It appears that although they may have done some writing in
twhe mathematics classroom previously, it has not occurred on a consistent basis.

s [dlelete]

re: 09/27/2009 -~ Survey

skelin_m Oct 20, 2008 11:46 pm

The survey is aftached to my main page.
a8 [delele]
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09/27/2009 - What is a Function?

skelin_m Sep 27, 2009 §:54 pm
00/27/2007 — What is a Function?

During the first class of the second week, my students completed the Mathematics
Questionnaire. The second class was spent in a lockdown situation ;{ while reviewing some basic
functions.

We began the Transformations unit during the third class. 1 decided to not spend so much time
reviewing Grade 11 material this year as | had done the years previous (as we discussed in
class it seems to make more sense to ‘review on the fly,” if necessary, instead of bunching
everything up at the beginning of the year), in an effort ta cut down on note-taking time in order
to give my students more opportunities te work on problems and write in their journals, | have
decided to use photocopied notes; that is, | am (slowly} typing up my noies with blarks in
appropriate places for students to work out examples and such. This seems to be consurhing a
lot of my time but | think it could be beneficial in apening up time that could be spent on journai
writing and other activities.

| am also planning on decreasing the amount of homework that | give my students; as mentioned
in an article | just recently read, journal writing sheutd not be implemented on top of current
homework, but in place of it (or in conjunction with decreased homework). | am still a little
nervous about this because | am cutfing out some of the problems that are similar but are just
*asked differently.” Yet, ultimately one of my goals as a math teacher is to {each my students to
feel confident enough to approach problems they have never seen before and to have the skills
to deal with them.

We spent the third class of the week studying vertical and horizontal translations (the class was
about an hour long). 1 tried some visualizing techniques that were mentioned in one of the
geometry articles Nathalie asked us to read (where students were asked to close their eyes and
try to see the picture in their “minds”). | also asked the students to use their hands/bodies ta
demonstrate these transiations. We finished the lesson during the next class (in Inter-A we have
math about 3-4 fimes a week and classes range from 45 minutes to 70 minutes long). At the end
of the lesson, | distribuied a journal to each student. They seemed to enjoy the idea of getting
new and individual noteboolks .

I asked them to make a Table of Contents with the first entry fitled “What is a Function.” My
instructions to them were: “Write a paragraph describing what you think a function is. You can't
include more than one equation but are welcome to use diagrams.” | also asked them to come
up with an example if they could (one that wasn't an equation). My students really struggled with
these instructions; many of them stated that they did not know where to siart, As | was
circulating, | also heard a few remarks of “This is so hard, I know what a function is, but 1 cant
write it in words.” Some siudents tried to sneak a peek in their notebooks for the definition and
many asked how they would be marked cn this (I told them it was not for marks and that
seemed to alleviate the anxiety a bit).

Most of the students expressed that a function “has only one output for every input;” however,
they often wrote this in terms of x values and y values {i.e: for every x value, there is only one
corresparding y value). Many of them stated that a function “passes the veriical ine test” without
really explaining why the vertical line test “works.” Every student drew a diagram of an example
of a function and not a function on the xy-plane (except for one student who drew some sorf of
machine). One student stated that functions “are used to discover rates or make predictions.”
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. Two of my students wrote down examples of functions that were not equations. One afuded to
{{ the function as a gumball machine (which was a bit incorrect) and another stated:
) For every seed you plant, one flower grows (functicn)
When you plant a bush or tree, many flowers grow (not a functicn)

Although all of the students were atble to produce a decent ‘definition’ of a function, few were
able to go beyend the equation; it appeared they lacked a bit of intuitive understanding. Many of
the students had a difficult time trying o express their thoughts in words {(or it could have been
that | didn’t phrase the guestion properly?) Although there was that siruggle, the writing did
reveal their understanding better than a multiple choice-type question. | did comment in each
student’s journal and I'm hoping that this will be an effective way to communicate with them.
Although | currently do not plan on summatively assessing the journals, | think | need to come up
with some sort of rubric fo help the students with their explanations and defining their thoughts.
Any ideas?

= [delete]

re: 09/27/2009 - What is a Function?
peterlijedahl Sep 28, 2009 4:12 pm

“Yet, uliimately one of my goals as a math teacher is to teach my students to feel confident
encugh to approach problems they have never seen before and to have the skills to deal with
them. - this is an excellent point that we often overlook. If we want our students to be able to
handle anything then we can't give them everything!

You will get 50 much infermation about what students understand (ard riot) about functions from
this entry - information that would be jeopardized if you were assessing. Once you start
assessing journals they become obsessed with pulting down the right answer rather than what
they think. YWhat you can do is now comment on their enfries and ask them to respond to your
comments, How they respond is fair game io rubrics and assessment. | suggest you have a wiki

exchange with Patrick about this!
g€ [delete]

1-20f2

Subject ‘te: 09/27/2009 - What is a Function?

Reply

# Monitor this topic
Need help formatting text?

Post I! Cancel

Help - About - Blog - Terms - Privacy - Support - Upgrade
Partions not contributed by visitors are Copyright 2010 Tangient LLC.

2 0f2 10/09/2010 1:01 PM



Educ811 - Melanie Skelin - Discussion - 09/27/2009 - Third Week

1o0fl

& New Page

[
1%, Recent Changes

& Manage Wiki
Search S

Home

Ali Tootian
Brenda Becker
Brian Eaton
Dariica Matheson
Deanna Berg
Demao N. Stration
Discussion Forum
Grage Win
GUESTS
Hyunsuk Oh

Karl Kraemer
Lisa Tumbult
Melanie Skelin
Patrick Wadge
Peter Ha
Pot-Luck Problems
Sandra Crawford
Sean McGovern

edit navigation

hitp://educ8 11 wikispaces.com/message/view/Melanie+Skelin/ 14753087

petertiljedahi - € My Wikis - 55 - My Account - Help - Sign Out - /%mwﬁﬁmm

& Melanie Skelin PAGE ~ DISCUSSION (62) HISTORY NOTIFY ME

. + Back to Discussion Forum “ Monitor Topic ll Lock Topic E; Delete Topic \

09/27/2009 - Third Week

skelin_m Sep 27, 2009 9:58 pm
08/27/2007 — Third Week

During the third week, | did not teach any Math classes because our entire pregram was away
for three days on a retreat on the Sunshine Coast. It was a lot of fun! We did a lot of cooperative
games and worked on group skills. We also had a great Skit Night and Talent Show :) The
Friday after the retreat we spent the mormning as a program {150 students from Grades 7-12}
working on Sudcku and Legic Puzzles.

| have not yet returned the journals to the students. They will have the opportunity to look at my
comments on Tuesday.
s [delete]
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As mentionad in last weel's update, | had just recenily assigned my students their first journat
entry “What is a Function.” | spent quite a bit of time commenting on their entries; | wanted to try
to give my students some useful feedback instead of just writing “good work™ and various other
simple statements. As 1 was going through their work, | noticed that many of my students were
confused about the input vs. cutput aspect of a function. This helped guide my instruction for
Tuesday’s class; instead of jumping into a new topic, we discussed some of their misconceptions
about functions.

While commenting on their entries, | wrote down questions asking them to clarify/explain their
ideas or to generalize/create other examples. As | was reading their work, | noticed that there
were small groups of students who had similar ideas/misconceptions about functions. At the top
of each student's page, | wrote down the name of another student that | wanted them to talk to
and discuss their entry with. At the end of Tuesday's class, | gave my students about 10-15
minutes to review my comments, talk amongst themselves and answer any questions that | had
posed. It was great to see them walking around and talking amongst themselves (on topic!) | had
a group in the corner arguing about the vertical line test {I had asked nearly every student to
explain why they thought it was a “good test”) and another group trying to come up with
real-world examples of functions. | found that the first journal entry was quite successful in
revealing the understanding of my students and guiding my instruction. In addition, by asking my
students to read and think about my comments and answer the quastions | posed, | believe my
students deepened their understanding of functions (however, | don't know how | could collect
‘data’ on this).

In regards to instruction this week, the photocopied notes are going very welll The feedback |
have received from my students has been overwhelmingly positive. At least 4 students have
come up to me individually and said they liked the photocopied notes because instead of focusing
on copying everything down, they could pay more attention in class, work through the examples
and ask questions as soon as they didn't understanding something.

| have also structured the notes so that | spend less time at the overhead and more time
circulating around the classroom. For example, this week we looked at reflections and
compressions/expansions. 1 began the lessons with my students graphing a basic function on
their graphing calcutators. A transformation was then applied o that function and they were then
asked to graph the new function on their calculators. Then they compared the two graphs and
were asked o write a conjecture about what they thought the transformation was "daoing” to the
original function. The next task {without their graphing calculator} was to test their conjecture on
another furction. Most of the students were able to then continue on in the notes without any
further instruction from me. Whenever | had a pair of students finish, they would compare their
work and then compare with other students until eventually the whole class came 1o &
consensus. | spent most of my time with the siudents instead of dictating af the overhead; # was
a nice change in the Math 12 classroom :)

As mentioned in one of my previous posts, | have decided to decrease the amourt of practice
problems ihat | give as homework since | pian to spend the last 10-15 minutes during many
classes on journal writing. While my students were working through scme examples during

Friday's class, | flipped through their notebocks ard was pleased to netice that all of them
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{except for one) had completed all the practice problems assigned sc far. In addition, | was also
happy o note that my students are asking a lot more guestions in class. 1 don't know what to
attribute this to; it could be that they're just a more inquisitive bunch than all my previous classes!

On Thursday § asked my students to wrile another entry in their journals. This time, | gave them
a pretty standard transformations questions {given a point on a function, what would t be on a
transformed function}. | asked my students to solve the question, but write it in a descriptive way
such that a student who had been away from the lesson could understand it. I've flipped through
some of the responses; some seem very detailed while others look like a point-form list. | did
notice, however, that there was some confusion about the inverse, so that is something 1 plan on
addressing in tomorrow’s (Oct. 5) class.

Since I've been teaching Math 12, | have rarely collected any homework/practice problems. F've
given cut assignments, but they were more fike ‘glorified’ homework problems. During my class
on Friday, one of my students asked me why anyone would need {o know how to transform a
funiction. | gave hey an example of using a function to model some real-world phenomenon and
how we often have to transform it to more closely model that phencmenon and to make further
predictions. After class, | thought that the ‘assignment’ for the Transformations unit couid be
something where each student is given a set of data (fortunately | only have 13 so this shouldn't
be overtly difficuit) and asked ta find a function that would model it, using the appropriate
transformations. | would ask for a written component as well, describing the ‘story’ behind the
process. I'm still working on it; has anyone given an assignment that has worked particularly wel
gyring the Transformations unit?

aak [delate]

re: 10/04/2009 - First Journat Response & Photocopied Notes

PeannaBerg Cct 5, 2009 4:49 pm

1 like everything that you're doing in your class! 1t sounds like you're doing & LOT of work,
though: commenting on all of their journal entries and typing up notes for every class! That's
great news that the students are appreciaiing/enjoying all of your hard work!

| like that in one of the journal entries, you asked the students to write in a way to describe
something to a student who would have been absent for that class. That seems like it would put
that entry into a more real-life situation. . . and wouldn't it be convenient if there actually was a

student away that day!
é [detete]

re: 10/04/2009 - First Journal Response & Photocopied Notes

peterliljedahl oct7, 2009 8:15 am

This is very impressive. I'll let others get into the conversation before | comment more, but | do
have a question? You mention that reading the journals helps you see their
misconceptions/confusions. How many journal entires do you feel you nead to read before you
get a sense of what the class has understoed from your lesson?

fei [delete]

re: 10/04/2009 - First Journal Response & Photocopied Notes

DanicaMatheson Oct 15, 2009 8:24 pm

interesting! | love that you had students finish their notes without you. | frequently give students
time to work through examples on their own but they always know that we will do it together
whean we are done. It sounds ke you are having a lot of fun and trying a lot of new things in your
class. [ also really liked that you had students generating their own examples. 1t would be fun to
explore the effect of that practice further....

Writing alf those comments by hand must have taken forever! Did you find that it was worth it?
e [delete]

re: 10/04/2009 - First Journal Response & Photocopied Notes

skelin_m Oct20, 2009 11:52 pm

1 usually read about four 1o five entries and then | have a preity good idea of what my students
have understood from the lesson. Reading them is the easy part, writing useful
feedbackicomments is harder, Although | do dread it a bit {in that it takes up a fair bit of time) 1
find it extremely worth it. | try to have a "conversation” with my students; | usually ask them to
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answer questions or to clarify their thoughts/ideas and then | read their responses. It really is an
excellent tool to see what my students "got" from the lesson. | find that the journal entries are
also helping me guide my instruction, | usually pick up on misconceptions right away and can

address them next class and generate some sort of class or partner discussion.
8 [delete]
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Home 10/20/2009 — {Fifth Week) Small Frustrations...
Ali Togtian
Brenda Becker This week was a bit of an odd week. Since the Grade 12s had various assemblies to attend, we
Brian Eaton only ended up have two shori Math blocks. We spent the first class discussing the inverse a bit
Danica Matheson more In depth (1 asked the students fo look through their journals and respond to any questions |
Deanna Berg asked) and then began to look at combinations of transformations. | posed a couple of questions
Demo M. Stration anc asked the students to work in groups to come up with the transformed functions. As with the
Discussion Forum previous classes, this format worked quite well; | was able to circulate the class instead of
Grace Win spending most of my time at the overhead.
GUESTS
Hyunsuk Oh However, that right, | began to lock at *my schedule” and realized how “far behind | was.” This
Karl Kraemer of course proceeded to stress me out and | unfortunately spent most of the next class lecturing
Lisa Tumbut from the overhead. Alihough | was not pleased with it, I'm starting to worry that my new method
Melanie Skefin of teaching is “taking too long.” 1 guess it's something | have to consciously tell myself not to
Patrick Wadge stress too much over and realize that student understanding is what I'm really aiming for (not
Peter Ha meeting a pre-determined schedule).
Pot-Luck Problems
Sandra Crawford That being said, | aiso grappled with some (potentially major) frustrations this week. First, |
Sean McGovern noticed that there were several students who were falling back inte the *1 won't really try to do
ﬁ edit navigation tiw: problem, because | know that the teacher will eventuzlly share the solution with me” mode. In
addition to wondering how to deal with this, 'm also wrestling with how to encourage persistence
in my students; many times, when working on challenging problems, my students will give up or
turn to someoche else for assistance way 100 quickly! (Although | de encourage discussion
between students, sometimes this discussion isn't necessarily “collaborative™).
t am alsc grappiing with the idea of assessment. For now, | am not conducting any homewaork
checks and am trying to come up with meaningful projects for each unit in Math 12, However, at
the same time, | don’t want to overwhelm my students with quizzes, tests, daily homework
practice and weekly journal entries. I'm sure in the next couple of weeks these are some of the
things that 1 will be thinking about more closely...
“ui [delete]
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Ali Tootian 10/20/2009 — (Sixth Week) Quiz and Reciprocal Transformaticns
Brenda Becker
Brian Eaton

During the first class this week, my students wrote their quiz on Transformations. After reading
some of Peter's contributions to the wiki, [ decided to {ake a different approach to my usual quiz
format. At the beginning of class, | put the most difficult question on the overhead, and allowed
my students about $0 mirutes to work on it together. They were expliciily fold that this question
was the most difficult one on the guiz. They were permitted to consult their notes and aryone

Danica Matheson
Deanna Berg

Demo N. Stration
Discussion Forum

Grace Win else in the class (1, however, did not take any questions). Most of the students were shocked
GUESTS and a bit confused. It took them about 2 minutes before they realized the opportunity and started
Hyunsuk Oh to collaborate. The class ended up dividing into three groups. There was a lot of discussion and
K?"’ Kraemer students trying to convince one another that their solution was correct. Eventually there was one
Lisa T.urnbu[l "leader” in each of the groups to whom most of the students were listening. The students were
Melanie Skelin then asked to return {o their seats and had approximately 30 minutes to complete the quiz on
Patrick Wadge their own.

Peter Ha

Pat-Luck Problems
Sandra Crawford
Sean McGovern

The next class, after finishing up some activities on absolute value fransformations, | asked the
students to complete fwo journal entries. The first entry was a reflection on their quiz. They were
asked to respond to the following questions in regards to their quiz: Was it fair/unfair? Why or
why not? Did you like the “beginning activity"? Why or why not? Did it reducefincrease your
anxiety? Explain.

adit navigation

| was surprised by some of the responses. | expected everyone to have appreciated the chance
to collaborate with other students on the most difficult problem on the quiz; however, | had 3
students who commented on how they didr't like it and how it did not reduce their amxiety (ak
these 3 students scored a 97% on the quiz), One student mentioned that he wished for more
time and felt stressed out by the fact that other people were getling different answers. Another
student mentionéd thai she had felt very confident going into the quiz (0% anxiety in fact), bui
after seeing other people working through the problem and getting different answers, her arviety
level was raised. The third student mentioned that seeing the most difficult problem as the “first
problem” she encountered caused her o panic.

The rest of the students, however, had a relatively positive response to it. Several mentioned
that by seeing the hardest question ahead of time lowered their anxely level because they were
reassured that the rest of the quiz had to be easier. One student stated that watching everyone
wark on the problem together helped him relax Ancther student said that knowing he could solve
the most difficult question, raised his corfidence level and made him feel better going into the
quiz because he knew he could solve the simpler questions. Interestingly enough, one student
mentioned that although he liked the format of the quiz, he felt as though | had allowed some
form of “cheating.”

Although allowing the students to work on the most difficult problem tegether appeared to stress
out 3 of my highest-achieving students (on that specific quiz), overall, there was still a positive
response to the activity. Although | can't necessarily quantify it, there was definitely 2 more
easy-gaing, less andous vibe in the classroem, which was a nice change. | am still 2 bit
concerned though, because it appeared that the activity caused some students to doubt
themselves; students who are otherwise usually confident in math. Perhaps this phenomenon
could be related as well to this whole idea of how students often need other people {primarily the
teacher) to verify their workfideas before they are confident they are correct. 'm hoping 1o
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explore this in the next few menths and encourage my students to become more confident “self-
reflectors.”

That being said, in addition to the reflection on the quiz, | asked students {for their second journal
entry) to chcose one question from the quiz which they felt that they could improve on and re-do
it, with a full written explanation. | circulated extra copies of the quiz and they flipped through
them trying to determine which one to re-do. Several students complained that it wasn't “fair”
because they couldn’t see their responses and really had no way tc know i they were correct. |
encouraged them to review the quizzes with other students and try to reflect on their
weaknesses and strengths to figure out where they might have gone wrong. I'm still debating
with myself whether or not this was a useful activity, or if it would have been better for me to
return the quizzes first. | have yet to match up their journal entries with their quizzes.

Buring the last class of the week, | asked my students to complete another journal entry;
however, this one reiated to Reciprocal Transformations. 1 first asked my students to graph a
line and a parabola, apply a reciprocal transformation and then use their graphing calculaters to
graph the new function. Their task was to use these pictures and explain in their journal how they
could graph a reciprocal transformation without using a graphing calculator. | asked them to look
for any patierns and to try similar examples to come up with ideas. At the beginning, there was a
bit of resistance to the activity. Some students didn't “start,” | think they assumed that 1 would
give them the answer. Eventually, after my usual wait-time had passed, they grudgingly began to
slightly engage. Some students tried to elicit ideas from me, but | refused to answer any
questions.

Eventually one of my students piped up that “it looks like the x-intercepts become vertical
asymptotes.” After that, the discussion and writing began to flow a bit more. Some students
were confused about the interceptfasymptote relationship so | asked the student who had
discovered it to assist them. | think she rather enjoyed doing this, "historically”, she has not been
a very strong math student {interestingly enough, she often produces the mast in-depth journal
entries and has recently blossomed in class).

Although some students were eventually able to come up with some good patternsirelationships,
| found that the activity was rather difficult for most of them. Some of them just didn't want to
think about it, they felt entitled (in a way} to an algorithm provided by me. | noticed a real lack of
a wilingness to be persistent (something that I'm also now intrigued in pursuing), Yet at the same
time, | recognized that many of my students have previously experienced very passive
enviranments in the math classroom and | realized | need to be persistent in providing
opporturities for my students to “construct their own knowledge.” (As a bit of an aside, | aiso
noticed that a lot of students mentioned in their fournal enfries that they thought the guiz was fair
because “they had seen similar types of questions before.” As | menticned in a previous wiki
update, | really want my students to be able to problem solve their way through questions they
had never seen before [which also ties in with persistence and a willingness to take risks]).

Eventually, many students were able to pick up on several patterns and were able to articulate
them in their journals (I have not read all of them yet). 1 hope to lead a discussion next class on
exploring/explaining why these patterns/relationships oceur.

e [delete]

re: 10/20/2009 - (Sixth Week) Quiz and Reciprocal Transformations

DanicaMatheson Oct 24, 2009 11:15 am

Wow, you bring up a lot of interesting ideas. 1 really like your choice of journal questions. It looks
like the math journal has become a really great tool for you to improve your teaching {as well as
for them to reflect and clarify math concepts). It also seems like a really great opportunity for

you fo listen to your students and build a relationship.
" [delete]

re: 10/20/2009 - {Sixth Week) Quiz and Reciprocal Transformations
DeannaBerg Nov 12, 2009 1:53 pm

1t sounds like there is some pretty neat stuff going on in your classroom!
i [delete]
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10/25/2009 — {Seventh Week) Results of Reciprocal Transformations Journal Entry

As | mentioned in last week's wiki update, my students found the activity of locking at several
graphed examples and trying to find a way to graph reciprocal iransformations without a
calculator to be rather challenging. Several of them were waiting for me to give them the
“answers” or “procedure” while others were having a difficult time finding where and how to get
“started.” As we discussed in last week's class, | think that many of my students befeve the
teacher to be the "holder of ail information” ¥ the classyoom and do not have a lot of practice or
oppartunities in coming up with their own ideas. | was hoping that with this activity the students
would be challenged to think, and to construct knowledge for themseives (thus deepening their
understanding}.

As | was reviewing their responses, 1 noticed that most of my students were able to pick up on
several patterns and were somewhat able to express what they saw in words. In addition, some
students came up with supplementary examples to verify the patterns and relationships they
were coming up with. | noticed while 1 was reading the entries, however, that none of my
students came up with an explanation as to why these relationships occurred. This could have
been because of the way | posed the journal prompt, but nonetheless, in my comments to each
of my students, | challenged them to give reasons for the relationships and patterns.

As | mentioned in a previous wiki update, | was also concerned because it appeared that some
of my students were not putting as much effort inte their entries as they had at the beginning of
the year. Infact, | noticed that most of these students were the ones who typically performed
well in mathematics (these were the students who mentioned in the survey that they feel there is
no need to change the way that mathematics is taught). | think these are the students who are
used to not thinking in the classroom and having the teacher give thermn the knowledge and
pracedures that they need to be successful (which happens to work for them). They are not used
to coming up with their own ideas or reflecting on their work; they are happy with “the way things
have always been.” As a result, when responding to these students, | specifically challenged
them to write better entries and wrote a few words about how | am encouraging them to get to
the next level, that is, not just to be able to imitate procedures/algorithms, but fo understand and
explain "why.” For the next unit cn Logs and Exponents | think that | will take the suggestion that
was brought up during our last class and have my students create a portfolio of their best work
to be handed in at the end of the unit (which will consist of, among cther things, their journal
entries and their responses to my comments/questions).

| have yet to return the journals 1o the students; we only ended up having one class this week
because of a Vancouver Playhouse field trip and a South Asian festival. What [ discovered,
however, that by spending some time thinking about Reciprocal Transformations and somewhat
constructing their own knowledge, the lesson that followed the journal writing activity went a lot
more smoothly and quickly than in years past. Referring to their comments, we were able to
formalize them and engage in a bit of a discussion of why the relationships emerged. Afier this,
the students were able to work through all the examples without my assistance. | then had the
students wander around the classroom, sharing their work and making sure that everyone was
on the same page. in retrospect, although it was a bit difficuit getting the students to buy into this
journal entry, it was well worth the effort.

In addition, this week, | assigned the students their first project of the year. Their assignment is
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to create a “mother function” (such as Math Mouse) and to apply a combination of
transformations te i that would result in 10-12 fransformed furctions. The goal is to demonstrate
that they have a sound grasp of the concepts covered in this unit. | was also inspired by Pairick’s
wiki update on trealing assignments as "artist portfolios™ and challenged my students to
showcase their best work in a creative way.

This next week my students will be away on & Biolegy field trip, so | will only have two math
classes, cne of which will be the review “session” before their test on Transformations. In light of
our discussion last week, | am {hinking of giving my students one of my past Transformations
test and asking them to “tear it apart.” ;)

i [detete]

re: 10/25/2002 — {Seventh Week) Results of Reciprocal Transformations Journal Entry
peterliljedahl Nov 10, 2069 5:34 am

Nice! When giving a portfolio assignment remember that you can specify the number of journal
entries you want to see, and leave it up te them te choose which one, You can also require that
they include a response to one of your comments that you give them on their journals.

w [delete]
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1 footian 11/61/2009 — (Eighth Week) Transformations Review and Test
Brenda Becker
Br'a_n Faton As mentioned in my last wiki update, this week [ only had two classes with my Math 12 students:
Danica Matheson the first being a review session and the second, their Transformations unit test. | decided 1o
Deanna Berg

discard my old review routine and try one of the methods that we discussed in our QOctcber
meeting. | photocopied last year’s test and handed out a copy to each of my students. | then
paired them up and asked them to "rip the test apart.” | told them that it was too long, there was

Demo N. Stration
Discussion Forum

Grace Win too much repetition (all true facts) and asked ihem to rewoark the %est so that it would best reveal
GUESTS if a student writing it understood the concepts from the past unit. | was very impressed with the
Hyunsuk Oh results; it was the most productive review session | have ever witnessed.

Karl Kraemer

Lisa T_umb“"_ As | circulated the classroom, | heard some great conversation happening within the pairs. One
Mela.mme Skelin student would suggest cutting a question, while the other would give reasons why it was a “good”
Patrick Wadge question and why it should remain. Students were either trying to combine questions or re-write
Peter Ha their own. They were flipping through their notes and examples and making comments such as:
Pot-Luck Problems "Remember when we learned this? It's important,” and “This question is too easy and doesrrt
Sandra Crawford ,

test .” For the first time, aft my students were actively involved in the review process as opposed
to being passive listeners: they were evaluating and making judgments. When | wrote the test, |
carefully looked over my students’ suggestions and incorporated many of their examples and
recommendations.

Sean McGovern
ik edit navigation

On Thursday, the students wrote their Transformations test. Most of them agreed that it was
fair; |, however, have yet to mark them. In order to keep in the “spirit” of the journal writing
activities that my students have been engaging in, in addition to ‘numesically/graphically’ solving
problems, | asked the students o write out their solution process in words (with an explanation
at each step) for several questions. For their corrections, | also plan on asking my students to do
the same writing process for each question they need to correct.

'm looking forward to the next unit on Logarithms; 1 think that there will be a lot of fantastic
apportunities for journal writing. [ was flipping through the Math 11 textbook of one student that 1
tutor and | noticed ihat there are some great writing prompts that | could use (hopefully they are
also in the Math 12 text — Addison-VWesley).

Aside; | have attached a pdf file of some Math Wiiting Prompts | found on the internet.
s [elete]

: karlhk Nov 10, 2009 11:30 pm

2 Hi F'm just coming on board and like what you are doing. I'm actuzlly quite envious, as i tried
journal writing before and it flopped because I couldn't keep up with reading and commenting
back, so YOU ARE AWESOME.

é f} re: 11/41/2009 — (Eighth Week) Transformations Review and Test
A

| had one thought regrading your corrections for the test. | fike the idea of writing out the solution
process. 1 was wondering if is worth writing what they did wrong. Making them think about why
it's wrong. It may make them better at predicting their own mistakes. It may deepen their

urderstanding knowing what is right, what is wrong and WHY.
< {delete]
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14/11/2009 — (Ninth & Tenth Weeks) What is meant by a Logarithm?

Since this week 1 only had one shorl Math 12 class with my students (due to a two-day week
and Remembrance Day assembly); | have combined my Week 9 and 10 observations.

Last week, | handed back the Transformations unit tests that my students wrote in the previous
week. Although | had a range of marks frem 46% to 100%, on average, my students appeared
to do better this year than my group from last year (maybe it’s the journal writing :). In previous
years, | have always asked my students to complete corrections. This year, in addition to
completing corrections and providing the correct numerical/graphical solution, | have also asked
students to include a written component to each solution; that is, they are 1o describe in words
how they came about the answer and explain their solution process and reascning. | remember
reading an article late in the summer that described an undergraduate mathematics course
where students were asked to do something similar: write out an explanation of their solution on
tests/homework assignments. When asked to reflect on this process, many of the students in the
¢lass shared that although they were initially resistant to this writing, they eventuaily came to
appreciate that it helped deepen their understanding of mathematical concepts. Through this
“new correction process” (and the journal writing activities), | hope that my students tco will
eventually begin to appreciate the value of writing in the mathematics classroom.

(Aside: Karl made a great suggestion on-one of my previous wiki updates: in addition to asking
students to write an explanation of the correct solution, to perhaps ask them to also write an
explanation of where they went wrong and reflect on why it produced an incorrect solution. 1 plan
on doing this after the next unit quiz/test). — Thank you Karl!

In addition, last week, | collected my students’ unit projects on Transformations. Although | have
yet to assess them, they look absclutely fantastic: most of them certainly look like pieces of
artwork! Several students created large elaborate posters while some created colourful
booklets; they really are fantastic! Hopefully | can take a picture of some of these with my
camera and upload them so you can have a look.

This last week | also started a new unit on Eogarithms. The journal entry for this week was:
“Wite to explain what is meant by a logarithm. Use some examples fo illustrate your
explanation.” This prompt was taken from the ‘Connecting Ideas’ sections in the Math 12
Addison-Wesley textbaok. | have uploaded a document with these prompts from the texi and will
be updating it 2s | progress through the Math 12 units. Most of the prompis are quite good and
target conceptual understanding. 1 have also uploaded a document titfed *Math 12 Prompis —
2009/2010" which will be a continucusly updated list of all the writing prompts | wiil be giving my
students throughout the year.

As with previous journal entries, ! allowed my students about 15-20 minutes to complete their
responses. Although they have not completed an entry for a while, | was impressed with the
willingness with which they approached the journal writing. | think the students are becoming
more accustomed to writing and are realizing that it is becoming a permanent fixture in our
classtoom (a part of the “culture of the classroom”). | was pleased to hear a lot of discussion in
the class; many of the students were generating ideas in small groups before writing anything
down. Within these groups, several students were bringing up Log Identities, the Change of Base
Rule, etc. while other students chalienged them with "that’s not really what a logarithm 15...those
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are just nice tricks.”

e i As | reviewed their responses, 1 noticed that many students expressed that logarithms were
necessary/helpful in order to solve for “variables in the exponent.” While several students
discussed the significance of having this logarithmic function, some did not and 1 challenged them
fo think about it {and write about it} when commenting on their entries. | noticed that most of the
students were showing mere effort in trying te explain their thoughts clearly and were coming up
with their own examples to illustrate their explanations. In my comments, | also encouraged some
students 1o explore and exptain the relationship between the exponential function and the
logarithmic function. As with all previcus journal entries, | commented on each and posed at least
one question to each student that they will be asked to respond to when 1 return their journals.
Although | have yet {o return the journals to all the students, [ did ask several students to share
their responses during the one class we had this week.

While looking over the enfries, | remembered a comment that | believe Peter made in one of our
classes together; that is, at the beginning of the unit on logarithms, all the students know what a
logarithm (S, but by the end, after alf the ‘tricks’ and algebraic manipulations, they seem to forget
the big idea, Hopefully with this journal entry, as a class, we can keep referring back to it
whenever all the little details get in the way of understanding what the big idea of the logarithm

is.
4 [delete]
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This week we started lcoking at the graphs of exponential and logarithric functions. In the past, |
have found that students tend 1o approach units as disconnected entities; that is, they have a
difficuli time recognizing connections between concepts. This week, | really wanted the students
to recognize how to connect their knowledge from their Transformations unit to this section on
graphing.

In the past, my lesscns on graphing exponential and logarithmic functions have been primardy
teacher-certred. Typically, | model some exampies on the overhead and ihen allow the students
some fime to work through several more problems. This year, | instead displayed the equations
of several exponential and logarithmic functions on the board and asked them to work in groups
to create graphs for each of them. After some discussion and sketching, they eventually
identified the role *of the base” in the exponent and/or logarithm and somewhat recognized the
asymptotic behaviour, They were then able to establish the "mother functions® (that's what we
call our basic functions) and soon realized that the transformations were the same as what they
had studied in the previous unit. it was also nice to see students discussing how to find the x and
y intercepts, in order to graph more accurately.

These revelations certainly did not occur spontaneously. | wandered around the classroom and
had to ask many leading questions. | did, howaever, always try to avoid the use of any
statements; everything was a guestion. As Brian mentioned in one of our classes together, the
students seem to think of the teacher as the "holder of all knowledge.” | wanted to challenge
them to be more confident in what they were doing and be able to self-assess their work. After a
while, | then asked the students to create some of their own functions, graph them and find their
inverses. Once again, | hoped that the students would be able to proceed without my instruction.
1 have noticed that they are stariing to look less at me for guidance and more to themselves or
their peers.

Before | faormalized any of this learning, | asked the students te write their journat entry for the
week. Relating to their previous activities, the prompt was: “Using the examples from ioday,
describe how you can graph expenential and logarithmic functions. Incorporate your knowledge
from the transformations unit and include several examples.”

That night, | responded to their journat entries. They were fairly well done. Most of the students
discussed the “mother function,” the asymptotic behaviour and were able to articulate a pattern
for generating key points. Several students also mentioned that since the exponential and
togarithmic functions were inverses of each other, they only had to "know”™ how to do one, and all
the key points and asymptotes would *switct” for the other. All the students mentioned the
R(efiections) E{(xpansions) C{ompressions) T{ranslations) transformations and were able to
explair what “they did.” There were, however, some misconcepticns. Some students confused
the base and the vertical stretch/compression and reflection. In addition, since the input variable
was in the exponent or in the logarithm, there were two students who did not “deal” with them,
because they thought the transformations were different than those from the previous unit.

| addressed these misconceptions in their journals {asking each student one guestion at least)
and discussed them with the students during the next class. As | am sure | have mentioned

before, the journals have been a great guiding tool for my instruction (and a way to check for
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understanding and address “big ideas”). The usefulness of them was further cemented when one
of my students came up to me and expressed how valuable she thought it was when we
discussed misunderstandings In class. She mentioned that she is sometimes nervous to ask
questions in class, but is happy that most of her questions get answered when we discuss the

journal entries.

At the end of the week, we also pulled out the journals to review the responses on *Defining a
Logarithm.” 1 just wanted to make sure that amidst ali the graphing and algebra, that students

still understood the *big idea® of the unii.

*I have updated the “Math 12 Prompts — 2008/2010” decument.*
e [delete]
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11/26/2009 — {Twelfth Week) Log Laws & Domain/Range

This week we began by discussing and generating ‘Log Laws.’ Instead of just presenting the
properties/laws to my students and giving them problems o work on, 1 put them in groups of
three, gave them a couple of leading examples and asked them to look for any patterns and to
generalize their observations. Once the students were well on their way to discovering these
laws/properties, | asked them 1o prove or explain why they worked. The students were able to
explain the properties, but the proof of the laws was too challenging for them. So, instead, 1
modelied the proof of the Product Law, asked them to write an explanation for each step and
then asked them to generate the proofs for the Quotient and Power Law (using the Product Law
as an example). As a final exercise, | asked the students to see if the Log Laws were analogous
to any other laws that they had studied before.

Cnce we formalized this learning, | gave the students several problems to work cn and asked
each group tc generate the solutions. Since the students had spent se much time actively
constructing their own knowledge of the laws/properties, they had very few guestions. | was
pleased to see that most of the students ended up being an “expert” for one problem at least
once,

After we spent a couple of classes exploring the Log Laws, | decided to address exponential and
logarithmic functions again in their journal entries. Although the students were abie to proficiently
graph the functions, | was unsure if they really understood the behaviour of the graphs. The
prompt was: “Why are there restricticns on the domain and range of exponential and logarithmic
functions (consider asymptotes)? {i.e: Why cart we “have” certain values of x and y?) Support
your response with at least two examples.”

When | posted this question, 1 coukd tell that most of the students had no clue where to begin; but
1 was pleased 1o note that they automatically formed groups of two or three and started
discussing. Most groups began by graphing the “mother functicns” and were trying to reason why
there were asymptotes and why the function existed on only one side of the asymptote. The
students spent about 20-25 minutes on this response, but it was well worth the time; all the
students were particularly engaged during this journal writing activity. | even had two students
come in at lunch to add to their entries; they told me that they had been thinking through the
prompt during their last class and now had a bit more understanding.

| responded to the entries right after school today and | was quite impressed with their
responses. Although most of the entries consisted of unclear explanations or misconceptions,
could tell that the studerts had put a lot of effart into their work. There were many diagrams,
examples and words indicating that althcugh they were struggling, they were struggling fo
understand. | also noticed that the amount of text/words in the journal entries is increasing. | think
that many of the students are anticipating me asking "why?” to many of their statements and are
focussing on trying to explain themseives as much as possible. Tomorrow, the students will be
writing a quiz, but | certainly will address some of the issues that came up in the journal entries.
Although the majority of the students were able to somewhat explain the restrictions on the range
of the exponential function, most of them were unable to articulate the restrictions on the
logarithmic function. In addition, some students are still & bit shaky on domainfrange and
asymptotic behaviour which | addressed in their particular journals with several explanations and
questions.
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This week, 1 also received some feedback from the students on their Transformations project.
- Although they said that it was “weird” and unusual to be assigned projects in a senior
{ mathematics course, they enjoyed doing something different. One girl said she had a lot "fun”
doing it and wanted to know when the next one would be assigned. :}

For the Logarithms unit preject, | plan on taking Peter's suggestion and asking the students to
submit two to three of their journal entries including a response o the comments | made and
answers 10 any questions | may have asked. | also think that | might borrow Brenda's idea of
asking my students fo create a concepl map for the unit. ir: the past, in the Science courses |
have taught, [ have found that concept maps have really given studenis the cpportunity o explore
relationships between concepts and to despen their understanding. | hope that creating one will
also be a good way for my math students to demonstrate their understanding as well. | am
currently co-teaching Science 10 with a colleague of mine and he has created a fantastic rubric
for concept maps. | hope to modify it for a Math unit and will pest it once it is ready. | think the
journaj writing so far has been a great formative assessment tool and | would ke to start
incorporating other aspects of formative assessment such as rubrics, exemplars and
self-reflection. In regards to self-reflection, | like what Lisa has been doing in her classroom;
asking the students 1o reflect on different methods of solving the same problem. | hope io

incorporate something similar in the upcoming weeks.
%4 [delete]

re: 11/26/2009 - (Twelfth Week) Log Laws & Domain/Range
DanicaMatheson Nov 28, 2008 8:00 am

| absolutely love that the journal writing is working out so well for you. Prior to this course 1 had
only met one other teacher who had tried journal writing in math and it tanked, It's great to see
that if it's done right it can be realty beneficial. You have totally inspired me to try it cut in my own
class... when | have ane - in what feels like eons from now.

@ [delets]

re: 11/26/2009 — (Twelfth Week) Log Laws & Domain/Range

peterliljedahl Dec 22, 2009 7:24 pm

| agree with Danica. This is potentially the best example of a teacher making journals have
intrinsic value | have seen. The sfudents are buying in because they see that value ... for them!
iz [delete]
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01/03/2010 - (Thirfeenth & Fourteenth Weeks)

During these last two weeks we have been finishing up our unit on Exponents and Logarithms.
We spent our {ime working on solving logarithmic equations and application problems. Since
many of my students are also studying Chemistry and Biology they really seemed to appreciate
the pH and growth/decay problems.

We only had the chance to complete one journai entry in the last two weeks. The prompt was:
“Create two logarithmic equations, one which has no sclution and the second which has exactly
one solution. Gne equation can have logarithms on both sides of the equation, however, the other
equation must be ‘different’ (i.e: logarithms on only one side of the equation). Once you have
created the equations, solve each of them and explain, in words, the solution path.”

Initially the students had a bit of a difficuit time getting started; however, | was impressed with
their perseverance. As the months have passed by, | have cbserved that they have been more
willing to work through a problers, instead of giving up after a few minutes. During this particular
writing activity, | noticed that none of my students asked for my help initially; instead, they were
mowving around the classroom and asking their peers for help and clarification. As a result, | was
able to wander about, silently observing. Gradually, | have begun to netice that my students are
becoming more gonfident in their ideas and thought processes and are not coming fo me as often
for constant verification. | think that this is due in part to me trying to respond to their questions
with a question of my own or with a non-committal comment. We are slowly shifting away from
the idea of me as the "holder of all mathematical knowledge” to the students recognizing that
they too, have valid mathematical knowledge and ideas.

While working on this journal prompt, one of the students eventually decided that the best way to
approach the problem would be to “work backwards.” Soon encugh, the idea traveled
throughout the class. As | looked through the responses, | once again noticed something that |
commented on in my last wiki update: the students are writing more and are becoming more
comfortable with explaining their steps/ideas (and these explanations are gradually becoming
more eloquent). in addition, 1 think that the initial level of frustration that was sometimes present
when | assigned a writing prompt is somewhat decreasing. | think that the students were initially
frustraied because they had never really been asked to "write out their thoughts™ and had a
difficuit fime expressing themselves in words. Now, the studenis are taking more risks and willing
to try different things; | think my students are encouraged by the fact that | do not assign any
“marks” for the journal entries. At the same time, however, for students who sometimes “slack
off" in their entries, my comments chalienging them to put mere effort into their writing seems to
be working.

In the thirteenth week, | also assigned the students their final project for the Exponents and
Logarithms unit. They were asked 1o resubmit two journal entries that were “re-worked” and that
addressed my comments and questions. In additiors, they were also asked to complete a
Logarithms and Exponents Concept Map. | have posted the assignment and rubric on the wiki
{one of my colleagues, Anthony Jay, created the rubric for *the concept map;” | borrowed it and
modified it slightly). During the final week before the holidays, we will be having a review session

and the students will be writing their Logarithms unit test.
w [delete]
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g re: 01/03/2010 — (Thirteenth & Fourteenth Weeks}
i
Nice result - the greater comfort with writing part that is.

The part about handing in two (reworked to answer questions) journal entries is great. This not
only values their effarts at journaling but it also allows them to showcase their best work. This is
important in a field that is often assessed using a deficit model (trying to find what they CANT
do).

1 look forward to seeing how it turns out.
i [delete]
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01/03/2010 — (Fifteenth Week) Logarithms Review

skelin_m Jan 3, 2010 7:15pm
01/03/2010 — (Fifteenth Week) Legarithms Review

Since | was ill during this week, 1 was in for only one Math block. During this block, we had our
“review session” for the Logarithms unit test. Since it worked so well for the Transformations
unit, | gave my students a copy of last year's Legarithms Unit Test and asked them to work
through it and "rip it apart.” As during the last unit, the students were very engaged in this activity
and there was a lot of discussion and collaboration amongst the students. In fact, one student
specifically sought me out to mention that she preferred this method of review and found it “very
useful.”

i [delate]

re: 01/03/2010 - (Fifteenth Week) Logarithms Review

peterliljedahl Jan 12,2010 8:53 pm

Interesting. So, do you think the students are more critical of your last year's tests because they
demand greater coherence now?

s [delete]
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re: 11/01/2009 - (Eighth Week) Transformations Review and Test
peterliljedahl Nov 11, 2008 6:24 am

Nice extension suggested by Karl herel

4 [delets]

re: 11/01/2009 — {Eighth Week) Transformations Review and Test

DeannaBerg Nov 12, 2009 2:46 pm

It's good to hear that the new type of review was a successl!

I like how you're incorparating so much writing. Your students seem on the right track for thinking
mathematically and being able to express their ideas and thought processes!

Qooo, that's a neat idea, Karl!
ik [delets)]

re: 11/01/2009 — {Eighth Week) Transformations Review and Test

sean_mcgovern Novz1, 2009 2:05 pm

Thanks for putting up the "59 writing prompts”! | finally got a chance to read them, and | plan to
use some with math 9 class.

4 [delete)

re: 11/01/2009 - (Eighth Week) Transformations Review and Test
BeckTed Dec 1, 2006 920 pm

Could you give a litile more detail about what it means te rip the test apart'? were they
analyzing/re-working the questions or waorking their way through the test?

A guestion about journals, too. Is the writing about sclution-processes a regular activity? |'ve

never asked math students to write ina journal and | am curious.
i [delete]

re: 11/01/2009 — {Eighth Week) Transformations Review and Test

skelin_m Jan18, 2010 3:29 pm

| gave my studerts the Transformations test from last year and asked thern i a sense o
"rewrite it." That is, to assess whether or not the questions tested for understanding and how to
modify/add to them if they didn't. Quite a few questions ended up being combined or replaced.

[ try to do a journal writing activity at least once a week. Every once in a while | will ask the
students {o "write out their solution;" explaining each step in words, It's a good way to see why
things “go wrong” when they do.

i [delete]

1-Tof7

re: 11/01/2009 — (Eighth Week) Transformations Reviewand Test

28 Monitor this topic
Need help formatting texd?

P—

Postqg Cancel

Help - About - Blog - Terms - Privacy - Support - Upgrade
Portiens not contributed by visitors are Copyright 2610 Tangient LLC.

10/09/2010 1:02 PM



Educ811 - Melanie Skelin - Discussion - 01/10/2010 — (Sixteenth We... hitp://educ811.wikispaces.com/message/view/Melanie+Skelin/18750303

1of3

peterliljedahl - f%‘ My Wikis - 52! - My Account - Help - Sign Qut

¢ Melanie Skelin PAGE ~ DISCUSSION (62) HISTORY NOTIFY ME

- New Page i . ;
s Recent Changes | « Back to Discussion Forum || Menitor Topic || Lock Topic ‘n Delete Topu_:_}
’@ Manage Wiki * .
s 01/10/2010 — (Sixteenth Week) Geometric Sequences
earc
skelin_m Jan 10,2010 7:13 pm
Home 011072010 — (Sixteenth Week) Geometric Sequences
Ali Tootian
Brenda Becker I bagan the New Year by introducing the unit on geomefric sequences ard series. | also
Brian Eaton collected the Exponents/iogarithms projects | had assigned before the break. Although | have
Danica Matheson yet to assess them, the re-written journal entries appear to be of high quality and most of the
Deanna Berg concept maps look impressive.

Demo N. Stration
Discussion Forum

In order to introduce sequences | started Monday's ¢lass with the Locker Problem that is posted

Grace Win on our Pot-Luck Problems page. | had my students working at the whitebcards and | found it to
GUESTS be an engaging way to start Math again after a break. All the groups managed to find the
Hyunsuk Ch solution and were able to describe how further solutions could be generated. Two of the groups
Karl Kraemer managed to develop a reascnable argument to explain their solution; | was quite impressed with
Lisa Turnbul! their responses, their mathematical explanations are much more sophisticated than they were at
Melanie Sketin the beginning of the year. | then had the students circulate ard share their explanations with the
Patrick Wadge other groups. We then spent some time exploring the Fibonacei sequence and the Golden Ratio
Peter Ha which several of the students seemed to enjoy immensely; some of them came up to me after
Pot-Luck Problems class asking more questions and for more informatior. | then shuffled the groups and had the
Sandra Crawford students reviewing arithmetic sequences and exploring ofher recursive and explicit sequences.

Sean McGovern

edit navigation

The next class, we began the lesson by generating a gecmetric sequence and developing a
formula for the n-th term of any geometric sequence. In previous years, 1 had simply provided my
students with the formula; however, in the next few months | am challenging myself to provide as
many cpportunities as possible for my students to generate and develop their own mathematical
formulaefzlgorithms. The students were then able to praceed to the examples without much
instruction from me.

During the final class of the week, | assigned a journal entry. They spert most of their class
working on various problems related to geometric sequences and the last 20 minutes were
reserved for their journal entry. The prompt was;

1) What is a geometric sequence? Give one example of such a sequence and show/explain why
it is geometric.

2) Write to explain the similarities and differences between a geometric sequence and an
exponential function.

| expected that all of the students would respond to the first prompt fairly well. One student,
however, confused geometric sequences with arithmetic sequences while ancther wrote in such
a way that it appeared he thought geometric sequences were the only “sequences in existence.”
Sewveral students also did not recognize how the cocrmmon ratio was constant. The entries to this
prompt reminded me how easy it is to miss student misconceptions when it comes to even basic
terms arnd definitions (and thus making me once again realfize the validity and usefulness of
journal writing!}

The second prompt came for the Addison-Wesley Mathematics 12 textbooks. | particularly liked
this prompt because it encouraged students to explore and discuss some of the relationships
between their current unit on geometric sequences/series and their last unit on

exponential/logarithmic functions.

While | was reading the set of responses to the second prompt, | was surprised by the number
of misconceptions that were revealed. The majority of the students commented on how the

1-40f4

10/09/2010 1:02 PM



Educ811 - Melanie Skelin - Discussion - 01/10/2010 — (Sixteenth We... hitp://educ811.wikispaces.com/message/view/Melanie+Skelin/18750303

“common ratio” of a geometric sequence and the “base” of an exponential function were

constant; however, although many neted the differences in the "exponient” of an exponential
function and geometric sequence, not one of them explained the difference (which | addressed
with a question in my comments). While reading the entries, most of the written work indicated
that many of the students considered gecmetric sequences as a list of numbers, whie the
exponential function produced “just one term.” Severa! students surprisingly stated that in

contrast to a geometric sequence which exhibited patterns, there were no patterns “between the
terms” of an exponential function. )

When responding to and reflecting on these journal entries, | recognized once again, how useful
they are for determining exactly what my students understand. Although ceriain relationships and
connections may be obvious and clear to myseif, they are often nof so to the student. | think ihat
the journal writing for my students is one of the most challenging activities they undertake in my
class, but at the same time, the most rewarding. It forces them to grapple with ideas that they
oftentimes may not encounter when simply doing examples from the textbook. I think that the
students are also starting to recognize the validity of the journal writing; | overheard one of them
stating that "he obviously didn't know as much as he thought he did about exponential funclions.”

*| have updated the “Math 12 Prompis — 2009/2010" decument,*
g [delete]

re: 01/10/2010 - (Sixteenth Week) Geometric Sequences

peterliljedahl Jan 12, 2010 8:57 pm

The reason the journal entries are useful for determining exactly what your students understand
is that they are generative prompts.

2w [deleta]

4 /f re: 0(1M0/2010 ~ (Sixteenth Week) Geometric Sequences
& karlhk Jan 15, 2010 3:37 pm

By locking their thoughts in to words they give their thoughts form that has borders and definition.
This allows each student to better use these thoughts and ideas.

#

I have always found that no matter how weli | think | know something it gains clarity when |
change these thoughts into words.

Is there a worry of making borders? In Math 10 Chapter 1 there is Arithmetic Sequences. Much
later is Chapter 5 Linear Functions. The Textbook separates them and called them different
things. Is there a worry that words will make barriers between then? or will journals make more
bridges?

Sorry Melanie 1 was just thinking about the power of werds. Your stuff is great.
o [delete]

re: 01/10/2010 — (Sixteenth Week) Geometric Sequences

skefin_m Jan 19, 2010 8:10 am

At least once a unit | ask my students to reflect on previous "mathematical concepts” they have

learned and write a journal entry connecting these ideas 1o their current unit. For most of them it
is quite difficult, they tend to "compartmentalize” the mathematics, but it's useful; they're starting
to "see" the connections. | agree, things certainly gain clarity when you try to put them in words

:)\

s [delete}
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skelin_m Jan 17, 2010 8:57 pm
Looking Back

As | look back on my wiki updates from the last few months, | realize what a valuable role journal
writing has played in my classroom. Although the research | conducted over the summer
supported writing in the mathematics classroom, | was unsure as to how my field study would
progress. | was werried that a group of Grade 12 students who had never really participated
before in writing activities in the mathematics classrocm would not buy into the idea of *journal
writing.”

One of the initial challenges 1 encountered was deciding whether or not | shouid assess the
journal writing with a2 numerical mark. | was tempted to assign the mark in order to *motivate” my
students to spend time on their entries and {o put effort into them. Yet by assessing them in this
way, the students would be tempted {0 write what they thought they wanted me to read instead
of sharing their true thoughts, ideas and struggles. In refrospect | am glad that | did not assign
any marks for the journal writing; four months later, | can recognize that the students are
beginning to find intrinsic value in these writing activities. For the times when students neglect to
put much effort into their writing, usually a comment in their journals sparks a renewed sense of
vigor.

Another initial chatienge that 1 faced is how to integrate the journal writing while still “covering” all
the material in the Principles of Mathematics 12 curriculum. An article 1 had read in September,
explicitly stated that journal writing should not be added in addition to the students’ current
workloads but in place of something, such as homework questions. This was challenging for me,
because | wanted my students to be able to sclve all types of problems that might appear on
summative assessments. Upon further consideration, however, | realized that journal writing
activities could allow students the opporturity to engage in and reflect on many of the big ideas
that | hoped my students would come away with from the mathematics classroom. | also
recognized that if | wanted my students to become frue problem solvers, | should instead be
providing them with opportunities where they could grow in their confidence to engage in the
problem sclving process {which would often be with problems they would have never seen
before).

While looking back over the last few moenths, | recognize that although challenging my students to
explain their thoughts in writing and to reflect on the "why” of certain mathematical concepts is
useful, it is just as important for me to provide them with constructive feedback. Instead of just
responding with a "good work,” it is more valuable to write relevant comments and to question
my students (and to expect responses back). | try to pose questions that challenge my students
and probe for deeper conceptual understanding. Granted, | only have 13 students, so this is not
as arduous of a task had 1 a class of 30 students, but | can see that my students appreciate the
effort and take the time to read my comments, reflect on thelr work and respond to my
guestions.

Each week. [ have continuously been impressed with the amount of useful feadback that the
journal writing has provided for me as an educator. After reading even a few journal entries |
have a general idea of what my students’ understandings are and this provides me with countless
opportunities to guide my instruction; the entries allow me recognize misconceptions or
interesting mathematical ideas that may not have been revealed in other classroom activities.

At the beginning of the year, many students struggled with the journa! writing. Their initial entries

1-20f2
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were algorithmic and some barely scratched the surface of mathematical ideas and concepts. |

» have, however, noticed a marked improverneni in their writing over the last four months. While in

’ the beginning of the year [ consistently had to ask the students to elaborate on their thoughts,

E their journat writing now reflects more wilingness 1o explain their steps/fideas (and these
explanations are gradually becoming more eloquent). 1 have also noticed that there has been an
increase in how much effort the students are putting into their work; their entries consist of many
diagrams, examples and words indicating that although they are struggling, they are struggling to
understand. In addition, | think that the initial level of frustration that was sometimes present
when | assigned a writing prompt is scmewhat decreasing. | think fhat the students were initially
frustrated because they had never really been askad to “write out their thoughts” and had a
difficult time expressing themselves in words. Now, the students are taking more risks and are
willing to try different things.

An interesting byproduct of the journal writing is the amount of communication that occurs in the
classroom as a result of it. When the students are beginning the writing process they tend to
migrate around the room, having discussions with one another and bringing their journals along
with them. Near the beginning of the year, the students would come {o me first for assistance,
but they are now instead asking their peers for help and clarification. | have also noticed that
they are becoming more confident in their ideas and thought processes and are not coming to
me as often for constant verification. We are slowly shifting away from the idea of me as the
“holder of all mathematical knowledge” to the students recognizing that they too, have valid
mathematical knowledge and ideas.

Journal writing has been quite successful so far in my classroom; writing has become a part of
the culture of our classroom. The challenge is to continue to infegrate writing activities in the
classroom and to provide useful feedback, particularly during times when 1 feel that *| am behind”
or when [ am challenged by those who believe writing does not belong in a senior mathematics
course. 1 want to alse continue to impress upon my students the validity of writing in the
mathematics classroom, by continuing to integrate it in other activities and assessments such as
final unit projects, tests and corrections. | would also like to continue to challenge myself to
incorporate more problem-solving activities/sessions and to continue to work towards more
student-generated notes; increasing my students’ confidence in their ability to engage in

mathematics.
w4 [delete]

re: Looking Back
peteriiljedahl Jan 19,2010 3:06 pm
The work you have done is exemplary in (af least) three ways:

1} building a culture of journaling in your classroom
2} building intrinsic value in journaling (no small feat)
3) decentralizing the knowledge away from you

Now - here is the $64000 question - what if someone (or you) wanted to give these students
credit for the hard work they have done. | said credit rather than a mark because you are
already giving feedback and they are doing & and learning from it. Thus a mark serves neither the
purpose of feedback or motivation. Could youfwould you do it? If so - how? And - when?

i [delete]
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This week (seventeenth) we continued our unit by exploring finite and infinite gecmetric series. In
the past, | have found that students have a difficult time grasping the idea of an infinite geometric
series having a finite sum. They find it fairly easy to complete the practice problems, but 1
frequently suspect that they do not have an understanding of the concept. As a resul, the journal
entry for my students this week was:

“Wirite to explain what it means when we say that an infinite geometric series has a sum even
though it is not possible to add the terms. Give an exampie and explain.”

In class, we had already discussed the example of having a gold brick and doling out half, then
haif of that half, etc...forever. For theilr journal entry, I challenged the students to come up with
another example that could illustrate an infinite geometric series with a finite sum. Although most
of their examples were based on the gold brick, there were some very creative responses (one
student had quite an elaborate and descriptive pizza party with an infinite number of guests). The
majority of the entries were fairly well done. As | have mentioned before, the students are putting
a lot of effort into explaining their ideas and attempling to use correct mathematical terminclogy.
There were a few misconceptions {confusion between the commeon ratio and common difference,
and incorrect conditions on the comman ratio}.

At the beginning of the next week (eighteenth) | was able to address some of these
misconceptions in class. Although | have yet to respond to the journal entries, reading them only
takes a few minutes and gives me a fairly accurate snapshot as io what needs further
clarification. After a bit of discussion amongst themselves, | allowed the students a few minutes
to revise their journal entries. 1 hope to comment on them sometime this weekend.

During this week, we alsp began to explore applications of geometric sequences and series
problems. Instead of going over them as a set of notes, | split the class into groups and gave
each group a problem to solve. After a bit of coaxing | managed to get them all at the
whiteboards. | found that it was an engaging activity for the students and they hardly needed any
input from me. [ think that many of them were surprised that they already had all the knowledge
in order to complete the problems even though they had never seen them before. | also
overheard some discussion relating some of the problems to their previous work on Lagarithms
and Exponents. As the groups finished their respective problems, | had them travel around the
room, looking at the other problems and solutions. 1 also pulled out my digital camera and took
photos of their solutions and then had the students pose with them. | think this was the first time |
have fried this with this group of students; they were pretty excited about the ‘phoio op.' ;)

The next class, we formalized the work the students had dore on the boards into written noies.
Most of the students were able to generate their own notes since they had engaged in the
activity during the previous class. As mentioned in the previous paragraph, | think that many of
my students were impressed with their ability to persevere through the problems with little
assistance from me. During the last class of the week, the students wrote a short quiz on
geometric sequences and series.

This last week, 1 also marked the final project that | had assigned the students for the Exponents
and Logarithms unit (the concept map and two "re-warked” journal entries). | was quite

impressed with the high level of guality work that my students produced. Some of the concept
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maps were amazing! Several of my students came up with profound cross-links that I did not
aniicipate. | was also pleased io see some references to their previous unit on Transformations.
The “re-worked” journal entries were also impressive. The new responses were much more
) sophisticated and developed than their initial work. They had clearly spent the time reviewing my
comments/questions and reflecting on their work to come up with deeper and more intricate

responses.
4 [delete]

re: 02/08/2010 - (Seventeenth & Eighteenth Weeks) Geometric Series
peterliliedahl Feb 10,2010 8:09 pm

There is lots of good stuff in here. The piece about the students taking their own notes was

especially iteresting. Do you think it was effective?
s [delete]

re: 02/08/2010 - (Sevenieenth & Eighteenth Weeks)} Geometric Series
skelin_m Feb 10, 2010 11:4C pm

Definitely. There was so much more "thinking” involved by having the students make their own
notes as opposed o copying stuff from the board. They had to choose how to organize the
information and which would be the best examples to include. And # was a much more active
process; most of the students were gathering input from their peers and iooking at "different

ways" o solve problems.
& [delete]

re: 02/08/2010 - (Seventeenth & Eighteenth Weeks) Geometric Series

DanicaMatheson Feb 11,2010 7:28 am

| love the idea of students making their own netes. It definitely turns it info a thinking process. |
have a few students in my memoery banks though that | could see being really uncomfortable with
this. Mastly, this would be a result of them seeing me as the "provider of knowledge”. Do you
think it was successful because you have already worked to change this conception? Do you
think it would have worked equally as well at the beginning of the year?

i [Gelete]

re: 02/08/2010 - (Seventeenth & Eighteenth Weeks) Geometric Series

skelin_m Feb 23, 2010 10:49 pm

| think it boils down the culture that | have been trying to create/have created in my classroom.
Although | was lucky io have received a group of students | already knew at the beginning of the
year, and therefore this task was rot as challenging perhaps, we have come te the peint where
the students are willing to "go with the flow" and {o try different things. | also think that through
the journal writing, the students have engaged in experiences where they have had to organize

their thoughts and write to explain; skills that are helpful when generating their own notes -}
% [delote]

re: 02/08/2010 - (Seventeenth & Eighteenth Weeks) Geometric Series

atocotian Feb 24,2010 8:06 pm

Do you offer a template o those whe have difficulty to starl making their own notes? | have
about five of them in my grade 9 class that are waiting for me to start. 1 was thinking of starting
with a couple of sentences to lead, and leave the rest of it, as blank, tc be completed by
students, or drawing vertical and horizontat lines to organize their pages for correct location of
graphs and amount of written materials. A math 12 teacher in our school does it {o save time in

note taking and is happy with the result of it.
4 [delate]

re: 02/08/2010 - (Seventeenth & Eighteenth Weeks) Geometric Series

skelin_m Mar7, 2010 10:48 pm

| generally use a template for notes but when | ask the students to write their own | do not give
them anything. | find that they have been taking notes for so long that they have a generally good
idea as to what they should include. 1 walk around and may give suggestions but I'm trying to

encourage students to make mearning for themsehes.
w4 [defete]
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02/08/204C — (Nineteenth & Twentieth Weeks) Semester Break & Geometric Sequences &
Series Test

Nineteenth week: Semester break

Twentieth week: During the first class after the students returned from the semester break, we
reviewed for their upcoming test on Geometric Sequences and Series. As with the previous two
review sessions, | handed oui last year's test and asked the students 1o “re-work” it. The next

class the students wrote their {est. Since Friday was a pro-d day, we only had two classes this

week.
G [delete]
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Brenda Becker
Bria.n Faton ] This week we started our unit on Trigonometric Functions. Although the idea of radian measure
Danica Matheson was new to the siudents, | decided instead to focus this week's journal entry on the “big ideas”
Deanna Berg

Demo N. Stration
Discussion Forum

of trigonomedtric functions. | was curious fo see what they understood about frigonometric
furctions. Although they have spent some time working with them in previous grades, | have
always suspected that their understanding may be somewhat ‘slippery,’ especially when

Grace Win beginning to look at trigonomedric functions of angles greater than ninety degrees. Therefore, the
GUESTS journal prompt for this week was: “What are frigonometric funclions?”

Hyunsuk Oh

K_f” I Kraemer While | was Jooking through their entries, | noticed that although there was some discussion of
Lisa T_umbull. ratio, some students simply wrote down SOHCAHTOA accompanied by a diagram. It appeared
Me;?“'e Skelin that for many of them this acronym was the ‘big idea’ of trigonometric functions. | was nat overly
IEZI:kazvadge surprised and was glad that | selected this prompt. Most of my comments included challenges

Pot-Luck Problems
Sandra Crawford
Sean McGovern

edit pavigation

relating to SOHCAHTOA and asking students to extend their ideas to trigonometric functions of
angles that are not acute, When reading the responses | noticed that several students were
dissatisfied with their understanding of trigonometric functions; they expressed how they were
trying to explain what they were but realized that they did rot really understand ‘the trigonometric
function.” This was one of the first times that a student actually posed a qguestion to me in their
jourrals.

1 think this journal entry was rather sigrificant because it revealed a real lack of understanding of
trigonometric functions. Next week, | plan to readdress some of the issues that arose in the
entries and ask the students to write another prompt that is revised but similar o this week's.
Reflecting on this journal prompt makes me really wonder how many students have passed by in
my classroom in the previous years, knowing how to ‘do the algorithm’ without really
understanding the concept.

During the next week, we starled lcoking at the graphs of sine and cosine functions. | provided
my students with some angular measures and asked them to generate the graphs of the
functions. This was a surprisingly confusing activity for my students. They did not really ‘get’ what
to do, which emphasized or perhaps explained some of the challenges they experienced with last
week’s journal entry. There seemed to be some sort of discornect; many of the students did not
see the sine and cosine functions as ‘functions.” Although they have spent so much time working
with functions in general {and ! feal the students have a generally good grasp of the concept),
they did not consider sine and cosine funclions as “functions,’ but rather as tools simply useful for
finding “missing sides and angles of right-angled triangles.” So | took a step back and recognized
that now would be a good time to discuss their journal entries and ihe ‘big ideas’ of trigonometric
functions. After a fair bit of discussion, | then assigned their next journal entry:

“The sine, cosine and tangent ratios were originally defined for acute angles in a right triangle.
Wite to explain how these ratios are defined for any angle in standard position. Include an
explanation of how the extended definitions are consistent with the original definitions for acute
angles. Include diagrams with your explanations.

After the in-class discussion and taking note of the comments | had included in their previous
journal entries, the students were able to articulate their thoughts fairly well for this entry. VWhile
was reading the entries and commenting, | was quite impressed with their explanations and

extensions of the original definitions.

1-1of1
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MNear the end of the week, we returned fo graphing sine and cosine functions. This time arcund,
generating a graph for the basic functions was a fairly straightforward activily. We then pulied
out the laptops to explore the relationship between the unit circle and the graphs of the
trigonometric functions. 1 remember using technology earlier in the school year, but the use of it
in my classroom has waned in the last few months. The student response to the activity was
overwheimingly positive so | hope to focus more on the integration of technology in my classrocom

§9metime in the future.
‘i [delete}
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After last week’s introduction to the graphs of sine and cosine functions, 1 started this week with
the following journal prompt:

Compare the graphs of the sine and cosine functiors. In what ways are they similar? In what
ways are they different? Write to explain the similarities and differences. Use examples to
illustrate your explanations.

The responses were very well done. Most of the siudents explained how sine and cosine
functions differed by a phase shift and discussed how therefore any sinusoidal curve can be
expressed as a sine or cosine function, They also articutated why the furctions were periodic and
some related this idea back to some of the work they had done in Physics 11. Two siudents
exparded their discussion to include the relationship between the unit circle and the trigonometric
functions and cne student included an explanation of how transformations could be applied to the
functions. While responding to their entries, most of my comments included clarifying questions
about terms/definitions and asking for a discussicn of the relaticnship of the unit circle and how 1o
apply transformations.

The next class, | returned their journals and aliowed them some time to discuss amongst
themsehsmes how transfermations could be applied to the functions. Without giving the students
any notes, | put up several transformed sine and cosine functions on the board and asked the
students to graph them. For the rest of the class, they worked in groups to generate graphs of
the functions. The next class, we locked at the graphs and formalized some rotes together on
graphing transformations of sine and cosine functions. This ‘backwards-type’ of lesson was just
as successful as the few times | have tried them before. In addition to integrating more
technolegy in the classroom, I'm looking forward 1o trying mere of the ‘backwards’ lessons in the
future.

During the jwenty-fourth week we spent some time reviewing for a test on the material we had
discussed on Trigonometric Functions. We completed the usual review activity with a test from
the previous year. | also handed out the rubric for this unit's project (1 have attached it).

During the last iwo weeks | have been having many interesting conversations with a celleague
whe is working on a Master's in Imaginative Education. I'll post some questions in the Discussion
Forum; I'd be interested in hearing some of your theughts.

*| have updated the "Math 12 Prompts — 2009/2010" document.®
4% [defele]
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Brenda Becker
grlap Eaton The first day after coming back from spring break, | had my students in groups, working on
anica Matheson ‘Applications of Trig Functions’ problems. Unlike in years past, where | have explicitly gone over
Deanna Berg

the ‘different types’ of applications problems on the overhead, this year, 1 just gave my students
the problems and let them work through them together. Every group experienced some degree
of success in solving their problem and as with previous ‘backwards-type’ lessons, the students

Demo N. Straticn
Discussion Forum

Grace Win were quite active in constructing their own knowledge; they were able to generate notes the
GUESTS following class.
Hyunsuk Oh
K.arf Kraemer For the last two weeks, | have been trying similar ‘backwards' lessons in my Physics class. The
Lisa T'urnbull. students are spending more time in groups, working through problems, and experiencing
Mela‘me Skelin success. Given enough time, they are able o use what they know and problem-solve through
ﬁa:ncﬁ;Wadge different types of situations. 1 have been giving them ‘never-before-seen’ problems in my

eter Ha

formative and summative assessmerts, and unlike in previous classes, where they would
complain because they “had never seen that type of problem before,” they are now instead
Sandra Crawford approaching each problem in a more positive manner, They are engaging in these activities with
7 Sean McGovern the mind-set that they have the tools and the ability to solve the problem, and are comforiable

L editnavgation with problems that take time to solve and do not offer instant gratification.

Pot-Luck Problems

For my Math 12 class, I've recently been thinking about their final project. | like the project that
Sandra implemented in her Calculus class and posted on her wiki a ligfle while ago. A few of my
students will be away on a Europe trip for two weeks in May so I'm also lgoking forward to doing
some fun problem solving activities with the ones who arer’t going. In addition, this week | plan to
have my students write a journal entry on solving {rigonometric equations.

As of late, I've been thinking a lot about assessment (as mentioned in several of my article
discussions). The journals have been an effective formative assessment tool so | certainly will be
continuing with them next year. Although my Physics students do not have a coil journsl, | have
been giving them writing/discussion prompts and have been commenting on them, Like in my
Math class, | have noticed a marked improvement in my students' ability to explain their
understanding and to get at the ‘big ideas’ of physics. This summer | hope to rework some of my
ideas around assessment. .

Last week, | borrowed Sean's ‘Blocks on an Incline Activity’ for my Physics class (thank you
Sean 1)). Instead of giving the students a prescriptive procedure and/or data collection chart like |
usually do in labs, | gave the students the purpose of the lab and asked them to devise a method
on their own. Within their groups, they were all able to come up with a reasonabte procedure and
implemented it. Although it took a little longer than it would have had [ provided the students with
the explicit task, they were quite engaged and were having some great conversations based
around physics 1) | hope to implement some other activities where the students will have to come
up with their procedure/methed on their own.

1 marked the rewritten journal entries and projects that were assigned just before spring break.
As with the previous journal rewrites that the students have done, | was very impressed with the
quality of work produced. In addition, many of the projects were absolutely phenomenal. ['ve

posted some pictures for your perusal.
% [delete]
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