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S y l l a b u s  
 

Purpose 

In order to integrate mathematics and science at the 
middle school level, it is important to first examine 
connections between the National Council of Teachers 
of Mathematics’ Principles and Standards for School 
Mathematics (PSSM) and the National Science 
Education Standards. One helpful approach to 
examining these connections is to view common 
frameworks used in each discipline. Consider the 
frameworks of the Scientific Method and Polya’s “Four 
Steps for Problem Solving” from his groundbreaking 
text, How to Solve It (1957). 
 

We can summarize these frameworks as follows: 

 

The Scientific Method Polya’s Four Steps 
for Problem Solving 

1. Observe some aspect of 
the physical world. 

2. Create a tentative 
description to explain the 
observation. This is called 
a hypothesis. 

3. Use the hypothesis to 
make predictions. 

4. Test those predictions by 
experiments or further 
observations, and modify 
the hypothesis in light of 
your results. 

5. Repeat steps 3 and 4 until 
there are no differences 
between the theoretical 
and experimental results. 

1. Understanding the 
problem 

2. Devising a plan 

3. Carrying out the 
plan 

4. Looking back 
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As we take a closer look at these frameworks, the 
similarities become obvious. Both frameworks begin 
with some form of observation to help in understanding 
the problem. One might argue that Polya’s method 
presupposes that there is a problem (or observation) that 
needs to be understood. 

Both methods then proceed to create a plan or 
hypothesis that is then tested and revised until a 
conclusion is reached. 

Polya suggests a final step that looks back on the 
solution, and suggests implications for future use of the 
conclusion or alternative methods for approaching the 
problem. This is similar to the refinement process as 
described in the 5th step of the Scientific Method. 

Throughout this institute, we will try to model these 
processes when appropriate. However, there will be 
times when the institute’s purpose is to expose the 
participant to the basic operation of a certain piece of 
technology. During these times, a more guided-
discovery approach is required so that the participant 
can later have the tools necessary to apply the scientific 
method in an inquiry investigation. 

The majority of the investigations in this institute will 
follow an inquiry-based pedagogical model consistent 
with the recommendations of national standards. 
Therefore, these activities will be organized into five 
main sections entitled Launch, Plan, Execute, Conclude, 
and Extend. 

Since this is a professional development program, your 
input and insight are crucial for its success. The 
instructor will draw on your experiences to enhance not 
only the technical skills of operating the technology, but 
also the pedagogical aspects of working with students 
when technology is integrated into instruction. 
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During the institute, you will be asked to put on four 
basic “hats” as you examine the role of technology in 
the teaching and learning of mathematics and science in 
a technologically-rich environment. 

These roles are: 

1. Learner: Actively engage in the activities, and 
apply acquired skills to new situations. You should 
feel free to ask questions and share ideas. 

2. Student: How might a student react to the use of this 
technology? How will student learning with the 
technology be different from learning without the 
technology? What prerequisite skills are necessary? 
How will students react to more/less guidance in the 
activity? 

3. Teacher: Evaluate the appropriateness and potential 
of the technology and activities for use in your own 
classroom situation. Will these activities help 
students learn and become comfortable with the 
technology? Discuss with your colleagues ways to 
extend or adapt the activities. 

4. Professional Educator: Observe and reflect on the 
institute as a whole. How is the reaction to learning, 
by you and your colleagues, similar to and different 
from the students in your classroom? How did you 
learn best? How steep was the learning curve? Can 
this experience influence how you teach? What 
aspects of learning might be hindered by 
technology? What does research on teaching and 
learning suggest about the implementation of 
technology into the classroom? How are your beliefs 
about learning and teaching similar to, and different 
from, your colleagues? How are your beliefs about 
learning and teaching similar to, and different from, 
your students? 
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Overview 

The institute is focused on the collection of data with the 
Calculator Based Ranger 2™ (CBR 2™) and the 
Calculator Based Laboratory 2™ (CBL 2™) and the 
analysis of those data with the TI-73 Explorer™ 
graphing calculator. 

In addition, we will also learn how to interface the  
TI-73 Explorer™ with your computer using the  
TI Connect™ software. TI Connect ™ will be an 
integral part of your professional development. It not 
only allows you to transfer data and applications to and 
from the TI-73 but also allows screen captures for 
insertion into activities that you will produce for 
classroom use. 

Participants will work as teams to explore the 
connections between mathematics and science through 
various investigations that include: 

• The collection of data 
• The display of those data in graphical and tabular 

form 
• Analysis of those data in an effort to identify 

patterns; and from those patterns, model and predict 
Mathematics and science instructors who will model 
current techniques of instruction in an integrated 
technological environment will facilitate this institute. 

• Participants will be actively involved in the collection 
of data and in the communication of their findings.  

• The integration of mathematics and science with 
technology will be emphasized. 
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Objectives 

The objectives for participants of the T3 Dealing with 
Data Institute are as follows:  

• To develop strategies for the use of data collection 
and analysis in an integrated approach. 

• To explore the use of technology in the Middle 
School mathematics and science classroom. 

• To develop a level of comfort in the use of a graphing 
calculator such as the TI-73, and in the use of data 
collection devices such as the CBR 2™ and the CBL 
2™. 

• To facilitate the cooperative efforts of mathematics 
and science teachers working together to develop an 
integrated lesson focusing on the collection and 
analysis of data. 

• To explore the mathematical and scientific aspects of 
data collection as related to the Middle School 
curriculum. 

• To study and develop the mathematical concepts 
inherent in the analysis of collected data within the 
context of the scientific concepts underlying the 
event or phenomena that produced those data. 

• To investigate traditional and alternative teaching, 
management, and assessment techniques that utilize 
technology in a balanced program of reasoning, 
connections, and communications. 
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Target Audience 

The Dealing with Data in Middle School Math and 
Science (DwD) Institute is a nine-day professional 
development program for teams of teachers from the 
Middle School mathematics and sciences areas. 

Participants in the T3 DwD Institute should be in-service 
Middle School mathematics and science teachers in 
grades 5 through 8. An ideal team for this institute 
would consist of one teacher of mathematics and one 
teacher of science from the same school or district. 
Having pairs of teachers from the same school or district 
is helpful since it gives the teachers the opportunity to 
collaborate and support each other as they implement 
technology into their classrooms. 

The science content will be taken from physical science, 
physics, chemistry, and biology with life and earth 
science connections as suggested from National Science 
Education Standards. 

The mathematics content will focus on topics from the 
National Council of Teachers of Mathematics’ 
Principles and Standards for School Mathematics 
(PSSM). 
 

 
 


