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AGREEMENT FOR ACADEMIC EXCHANGES AND COOPERATION
BETWEEN ‘
THE CENTER FOR RESEARCH ON INTERNATIONAL COOPERATION
IN EDUCATIONAL DEVELOPMENT (CRICED),
THE UNIVERSITY OF TSUKUBA, JAPAN
AND
DEPARTMENT OF MATHEMATICS,
UNIVERSIDAD PEDAGOGICA NACIONAL FRANCISCO MORAZAN,
' REPUBLIC OF HONDURAS

The Center for Research on International Cooperation in Educational Development, the
University of Tsukuba, Japan and the Department of Mathematics at the Universidad
Pedagégica Nacional Francisco Morazan, Republic of Honduras, hereinafter referred to as “the
two parties,” fully recognizing that academic exchanges and cooperation between the two
parties would be beneficial to all concerned, hereby affirm their intention to encourage such
exchanges and cooperation.

As a general declaration of intent, the two parties agree to act as follows:
1. The two parties shall encourage the following activities in Education and related fields:
(1) Exchange of professors and researchers;
(2) Collaborative research and joint academic meetings;
(3) Exchange of information, publications and material for academic purpose; and
(4) Other activities mutually agreed by the two parties.

2. The aforementioned activities shall be realized by means of consultation and the exchange of
relevant information between appropriate members of the two parties.

3. This Agreement shall become effective immediately upon being signed by the official
representatives of the two parties and shall remain valid for a period of five (5) years. This
Agreement may be renewed for a further period of five (5) years by mutual agreement prior
to the date for expiry.

4. This Agreement may be amended by mutual agreement.

5. This Agreement is made in English, which is the authentic text.

Date; Josh 4. 2% Date:

Signed by \CP \¥) % )‘;ﬁ— Signed by i P i
ﬁﬂ% ena Cruz Cruz

Hideo Nakata Teahz

Director V Rectora

Center for Research on Universidad Pedagdgica Nacional
International Cooperation in Francisco Morazan

Educational Development
University of Tsukuba
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Students’ Understanding of the
Parameters of Function using GRAPES
—The Case of Sine Function—

Gladys Gémez
Universidad Pedagdgica Nacional
Francisco Morazan

Brief Introduction of Myself

= I am a math teacher at Universidad
Pedagogica Nacional “Francisco Morazan”
(UPNFM), Honduras.

= I have a Bachelor Science in Mathematics
frosm Indiana University of Pennsylvania,
U.S.A.

» I have a Master degree in Math Education
from UPNFM.

m Title of thesis: “Studying the linear
function using technology”.

Why to use GRAPES?

» To know how technology support
students’ understanding of the effects of
parameters in function.

» GRAPES is easier for students to use than
other software (ex. Derive).

m GRAPES shows not only result but also
processes which students tried.

Experiment Design

» There were 15 students from a normal high
school.

» The lessons and activities were planed with my
colleague.

» Experiment was implemented in the math
computer laboratory of the University.

= Main activity is to change the parameters of the
sine function y= a sin (bx+c), and to identify
the effects of each parameter.

= See worksheets.

Some points of Evaluation of
Students’ understanding

» Check if students can find the values of
parameters from a given graph.

» Ask the students for arguments to find the
values of parameters.

» Check their worksheets and videotapes to
know their thinking.

The result of the First Experiment

m There are some general results about the
planning

m There are some findings about students’
understanding of parameters
= From 15 students
= 4 students identify the effects of parameter a.
= 7 students identify @ and b.
» 4 students identify a, b, and c.
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General Results

= The attitude of students for the lesson
with GRAPES was favorable. They think it
is easy to use and liked its framework.

m The experiment took a longer time than
we expected. We needed to change the
lesson hours from three to five (to be
done in 1 %2 hours each worksheet).

m It is important to include tasks for the

students as to write arguments,
conclusions and reflections.

Findings about parameter “g"

= It seems that this parameter is easy for
students to visualize the effects on graph.

» Students who failed to identify the effects
of parameter g as the amplitude. They
think ais always a positive number.

Findings about parameter “5”

Students who failed to identify the effects of
parameter b think as followings:

« b correspond to the number of
intersections in a distance of 2m.

« b correspond to the length of two
intersections.

Findings about parameter “c”

» Most of students failed to identify the
effects of parameter ¢

n It seems this is the most difficult parameter
to visualize. Students who associated the
value of cwith translation of graph, did not
take care of parameter 6.

» They wanted to associate a point in a graph
with a parameter, like they did with the
other parameters.

For the next step

» It is needed to analyze more deeply that
the differences of difficulty between the
parameters

= Some students understood the effect of
parameters as just “cause and effect”,
other students understood the mechanism
of the effect of parameters. We should be
careful about that and distinguish.

= It is needed to have ideas of what research
would be efficient to analyze students’
understanding.

Thank you
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