Curriculum Guide For Science

- Science process skills are the foundation for inquiry in science. These skills are acquired through active experiential learning. The process skills support the development of reasoning and problem-solving abilities and are the core of scientific method. 

-Items marked with a (P) are portfolio items.  You must provide an example of student work that addresses these concepts (for each student).  The example (homework, in class work, group work, etc.) will then be placed in the students’ portfolios.  This will be discussed in more detail during orientation week. 

Objectives:

Foster a love of science and inquiry.

Students will be able  to analyze the scientific method.

Goal:
Student will be introduced to and become familiar with the scientific method

Curriculum Guide

Process Skills

Week 1 

1.
Introduction to Science Process Skills

2.
(P)Predicting 

3.
(P)Observing and classifying

Week 2 

Basic Process Skills I

1.
(P)Numbers

2.
(P)Measuring

3.
(P)Communicating

Week 3 

Basic Process Skills II

1.
(P)Using space/time relations 

2.
(P)Inferring 

Week 4

Integrated Process Skills I

1.
(P)Hypothesizing

2.
(P)Formulating models to test hypothesizing 

Week 5

1.
(P) Integrated Process Skills II

2.
(P) Experimenting

3.
(P) Controlling variables

Week 6:

1.
(P) Presenting the Experiment

2.
(P) Interpreting data

Process Skills Defined

All of the science process skills are necessary to find solutions to scientific or other problems.  There are two types of process skills, basic and integrated. The basic skills provide the intellectual groundwork in this problem-solving endeavor. The integrated skills serve as the immediate tools for solving a problem. For example, the basic skill of observing is needed as observations (data) are collected when solving a problem. The interpretation of these observations (data) is a different skill than integrated skill. Naturally, people must make good observations before they can interpret these observations. Thus, the basic process skills are prerequisite to the integrated skills. The integrated processes are the terminal skills needed to do science experiments or to solve problems. These integrated skills consist of identifying variables, constructing tables of data and graphs, describing relationships between variables, acquiring and processing data, analyzing investigations, constructing hypotheses, operationally defining variables, designing investigations, and experimenting. 

Basic Process Skills
Observing involves using one or more of the senses in perceiving properties or similarities and differences in objects and events. Observations can be made directly with the senses or indirectly through the use of simple or complex instruments. Observations are influenced by the previous experience of the observer.

Classifying involves the sorting or ordering of objects according to their properties or similarities and differences. Classification is based on observational relationships that exist between objects or events. 

Using numbers is a means of quantifying variables, measurements, and/or comparisons. Numbers are needed to manipulate measurements and to order and classify objects. 

Communicating involves the transmission of observable data. Examples of communication media are spoken or written words, graphs, drawings, diagrams, maps, and mathematical equations. Such skills as asking questions, discussing, explaining, reporting, and outlining can aid the development of communication skills. 

Measuring is the ordering of things by magnitude, such as area, length, volume, and mass. Measuring helps quantify observations. The process can involve the use of instruments and the skills needed to effectively use them. 

Inferring involves the use of logic to make conclusions from observations. Inferring suggests explanations, reasons, or causes for events. Inferences are based on judgments and are not always valid. 

Predicting involves suggesting what will occur in the future. Predictions are based on observations, measurements, and inferences about relationships between or among observed variables. Prediction is speculation of what will happen based on past experiences. Accuracy of a prediction is closely affected by the accuracy of the observation. 

Using space/time relations means describing the spatial relationships of objects and their change with time. Examples of this process skill are motion, direction and spatial arrangement, symmetry, and shape. 

Integrated Process Skills

Interpreting data is a complex skill involving many of the other process skills. It involves making predictions, inferences, and hypotheses from a set of data.

Interpretations may need revision when additional data are obtained. 

Defining operationally is stating definitions in working terms. Such definitions limit the meaning of a term to ‘what is done’ and ‘what is observed’. Example of a working definition: A dry cell, when properly connected with two wires and a light bulb, will cause the bulb to glow. 

Experimenting involves testing a hypothesis under controlled conditions in which variables are limited. Experimenting is basic to the total scientific process and uses all of the other process skills. 

Controlling variables is the managing of the conditions or factors in an experiment. Unless the variables of an experiment can be carefully regulated, the results of the experiment are not reliable. 

Formulating hypotheses involves forming a generalization question based on observations. The hypothesis is a problem to be solved by using other process skills, especially experimenting. Questions, inferences, and predictions can lead to the formation of a hypothesis. The hypothesis must be tested if its credibility is to be established. 

Formulating models is a useful way of describing and explaining interrelationships of ideas. A model can be a mental, physical, or verbal representation of an idea. Models represent what we know about an idea or concept and are constantly changing as new data are obtained. 

Source: http://oaktree.dpi.state.nc.us/Curriculum/Science/process.htm http://www.dpi.state.nc.us/curriculum/oldScience/process.htm 
