
PHYS-142: Elementary Physics 
 
COURSE OVERVIEW  
This is an activity-based and discussion-oriented course with four major goals: 

1. Physics Content: To help you develop a deep understanding of physics ideas that can be used to 
explain interesting phenomena, and are included in the elementary school science curriculum; 

2. Nature of Science: To help you practice and develop an understanding of how knowledge is 
developed within a scientific community: that doing science involves using evidence and creative 
thinking, that knowledge is established through collaboration and consensus, and that science 
knowledge can change over time; 

3. Elementary Students’ Ideas: To help you analyze and appreciate the thinking of elementary 
students while they engage in scientific inquiry, and to make connections with your own learning of 
physics; 

4. Learning about learning: To help you become more aware of how your own physics ideas change 
and develop over time, and how the structure of the learning environment and curriculum facilitate 
these changes. 

 
There will be very little formal lecturing in this course. Indeed, all class sessions will take place in a lab 
setting. The basic aim of the PET format is to allow you to take charge of your own learning, with the 
instructor as a guide. During class you will spend most of your time performing experiments, working 
occasionally with computers, and discussing ideas with your classmates.  We expect you to continue your 
learning at home through a series of carefully designed homework assignments, many involving use of the 
web. We hope you will find many of our teaching and learning strategies valuable and appropriate for you to 
use when you begin your teaching career 
 
LEARNER OUTCOMES 
Standards play an integral role in today’s school system and will, therefore, define most aspects of this 
course. According to the National Science Education Standards, teachers must have theoretical and 
practical knowledge of and abilities in science, learning, and science teaching.  
 
As a result of this course, you will experience and, therefore, become familiar with: 
1. an inquiry-based, learner-centered science program; 
2. course materials and instruction that guide and facilitate student learning;  
3. ongoing assessment of teaching and student learning to inform practice;  
4. a learning environment that provides students with time, space, and resources needed for learning science 

through inquiry 
5. the development of a community of science learners that reflect the intellectual rigor of scientific inquiry 

and the attitudes and social values conducive to science learning. 
   
The objectives below reflect components of the COEHD Conceptual Framework.  The COEHD’s 
Conceptual Framework provides direction for the development of effective professionals.   It is a living 
document that continuously evolves as opportunities and challenges emerge.  The four components of the CF 
are the institutional standards used for candidate assessment in undergraduate and graduate programs.  They 
are Knowledge of Learner (KL), Strategies and Methods (SM), Content Knowledge (CK), and Professional 
Standards (PS).  Diversity and Technology are included in the assessment process as themes that are 
integrated throughout all programs in the educational unit (diversity) (technology).  
 
As a result of this course, you should develop: 
1. abilities to do inquiry; (CK, PS, KL) 
2. understandings of inquiry and the scientific enterprise; (CK, PS) 
3. ideas about types of energy, and transfers that occur when objects/materials interact; (CK) 
4. ideas about types of forces, and motion that occurs when objects interact; (CK) 
5. ideas about the structure and properties of materials, and changes that occur when materials interact (CK) 



 
THE PET CURRICULUM: 
 
The PET curriculum is divided into the following seven cycles:   
 

Cycle 1: Interactions and Energy 
Cycle 2: Interactions and Forces 
Cycle 3: Interactions and Fields 
Cycle 4: Model of Magnetism 
Cycle 5: Electric Circuit and Electromagnetic Interactions 
Cycle 6: Light, Heat Conduction and Infrared Interactions   
Cycle 7: Interactions and Conservation 

 
The goal of each cycle is to have you develop a set of ideas that can be used to help explain phenomena that 
will be explored within that cycle. There are two types of activities within each cycle.  The first several 
activities are called Developing Our Ideas activities.  During these activities you will perform experiments to 
collect evidence in support of ideas that you will develop. Finally, in the Applying Ideas activities you will 
compare your ideas with those developed by scientists, then apply the ideas to explain interesting 
phenomena. 

 
 

STRUCTURE OF THE PET ACTIVITIES 
 
Each individual activity consists of several sections with slightly different aims. 
 
Purpose 
A short introduction describing the aims of the activity and how it ties in to the topic. It also poses the key 
question(s) for the activity. 
 
Initial Ideas 
Questions that give you a chance to express your own initial ideas on the topic of the activity, before you do 
any experiments. These initial ideas are important, as they will form the basis on which you build further 
understanding. 
 
 
 
Collecting and Interpreting Evidence 
Here’s where you do the experiments and record your predictions, observations and data that provide the 
evidence to support or refute your ideas. 
 
Summarizing Questions 
Working together, the whole class will try to summarize what they have learned in the activity by answering 
a few questions. 
 
Revisiting my initial ideas 
This section will appear only occasionally when it might be useful to compare how your ideas have changed 
over the course of one, or more, activities. 
 
 
 
 
 



Throughout the activities you will be writing answers to questions on the activity sheets themselves. Three 
types of questions will be identified by small icons: 
 
 

  Prediction Question. A chance for you to use your current thinking to anticipate what you think will 
happen. This is a vital step in your learning and should not be “glossed over”. If the results of an 
experiment do not agree with your prediction DO NOT go back and change it – this is valuable 
evidence of how your ideas are evolving. 

 

  Observation Question: A place for you to record the results of experiments. These results may take 
several forms, including describing observations, sketching diagrams, or recording numerical values in 
a table. 

 

  Making Sense Question. This is where you get to interpret the results of experiments in terms of your 
ideas. Do the results agree with your predictions, or not? If so, they provide evidence to support your 
ideas. If not, maybe your ideas need to be modified.  

 
 


