Process and Research Skills (30-32% of the test)

Strand 1: Process/Research Skills 
1. Uses science process skills including observations, classification, communication, metric measurement, prediction, inference, collecting and analyzing data. 
2. Uses traditional reference materials to explore background and historical information regarding scientific topic. 
3. Learns and uses on a regular basis standard safety practices. 
4. Measures and compares relationships among speed, velocity, and acceleration. 
5. Relates frequency and energy of the electromagnetic spectrum. 
6. Explains how waves carry energy and interact with matter. 


Strand 1: Process/Research Skills 

1. scientific method: problem, hypothesis, experiment, and conclusion 
2. identify the variable and the control group in an experiment 
3. observation and inferences 
4. graphing, analyzing, and interpreting data 
5. obtaining experimental data from table and making deductions 
6. safety procedures 
7. laboratory equipment 
8. using textbook and other research materials 

Vocabulary:  Following is a list of terms that are often associated with research and science processing. 

Research problem: 

Hypothesis Experiment Data Control 
Variable Observation Bar graph Line graph 
Inference Fact Prediction Theory 
Law Dependent variable Independent variable Predicting 
Classification Analyzing 

  
Textbook: 
Table of contents Index Glossary Appendix 
Copyright 
  

Equipment: 
Beaker Graduated cylinder Balance Thermometer 
Flask Meter stick Test tube Litmus paper 
Barometer Bunsen burner Forceps 
  

Safety: 
Hazard Symbols Goggles Apron 
Fire extinguisher Fire blanket gloves 
  

Following are some sample questions concerning research and scientific 
 processing: 
1. What are recorded observations in an experiment called? 
2. What instrument is used to determine mass? 
3. If you wanted to measure a small amount of liquid what type of equipment would you use. 
4. What is the first step of the scientific method? 
5. Which group in an experiment receives no new treatment? 
6. When working with acids what three types of safety equipment should be used? 
7. If you wanted to find a diagram of the digestive system, what part of the science book would be most useful? 
8. What part of a science textbook are you likely to find definitions of science terms? 
9. You walked in the rain.  Is this a fact or an inference? 
10. You collected data from an experiment.  Should you record the data in a table or write a paragraph. 

Multiple Choice: 
1. Two identical beakers containing equal amounts of water are placed under a lamp.  One beaker receives direct light while the other beaker receives indirect light.  The temperature in each is recorded at 2 minute intervals for 60 minutes.  What is the dependent variable in this experiment? 
A. air pressure 
B. type of light 
C.  temperature at 2 minute intervals 
D. beakers 

2. Ms. Zarbnisky wanted to test the effect of temperature on plant growth.  She filled three identical pots with the same kind of soil and identical seeds.  She placed one pot in a sunny room, one in a cool basement, and one in a refrigerator.  She gave each plant the same amount of water every day.  After four weeks the plant in the warm room was taller than the other two plants.  Ms. Zarbnisky concluded that plants grow best in warm temperatures.  Her conclusion was not valid because she failed to control which of the following variables? 
A. type of soil 
B. type of seed 
C. amount of light 
D. amount of water 
  

3. Ms. Pierce read that theories about the effects of radiation have changed over the years.  Suppose she was preparing a report on the most current scientific views on the subject.  While searching for reference books, Ms. Pierce found a book entitled Radiation and You.  What information should she look for to see if this is a useful source for her research report? 
A. copyright date 
B. whether the U.S. Energy Commission has approved the book 
C. is the topic hazardous waste found in the index 
D. are scientists are quoted in the book 

4. Ms. Cummings is asked to collect data during an experiment in her chemistry lab.  She must record the data in a way that her students can easily read and find the information.  Every detail must be recorded.  What is the best way for Ms. Cummings to record this information? 
A. make a bar graph 
B. record the information in tables 
C. make a line graph 
D. write the information on a blank sheet of paper 

5. Ms. Barkley dissolved as much sugar as possible in a liter of water in a tall graduated cylinder.  A seed crystal of that substance was then hung in the solution.  Each day Ms. Barkley measure the crystal’s length, the strength of the solution, the temperature, and the volume of the liquid.  Ms. Barkley made the following data table. 

 length   concentration    temperature        volume 
                             mm                      %                    oC                      mL 
Day 1      1      25     21   1000 
Day 2      3.2      25     20     900 
Day 3      5.4      25     21     800 
Day 4      7.6      25     20     700 
  
Which two properties in this experiment seem to be related? 
A. volume of the solution and temperature of the solution 
B. volume of the solution and concentration of the solution 
C. length of the crystal and temperature of the solution 
D. length of the crystal and volume of the solution 
  

6. Which of the graphs pictured below indicates that the population remained the same size over a five year period? 
A. Graph 1 
B. Graph 2 
C. Graph 3 

7. Which of the following graphs indicated that the organisms might have encountered a variable that caused a decline in it’s population? 
A. Graph 1 
B. Graph 2 
C. Graph 3 
      Graph 1 
 Graph 2 
 Graph 3 
  
8. If you wanted to know whether your product was an acid or a base what type of equipment would you use? 
A. thermometer 
B. litmus paper 
C. barometer 
D. sand paper 

9. You saw a dog running down the street after a young boy and you thought that the dog might bite the boy.  This is an example of: 
A. a fact 
B. an inference 
C. a theory 
D. a variable 

10. A ______ measures mass while a ______ measures distance. 
A. flask, barometer 
B. barometer, thermometer 
C. balance, meter stick 
D. graduated cylinder, meter stick 
  

Answers for Strand 1 Questions 
Completion: 
1.  data 
2.  balance 
3.  graduated cylinder 
4.  state the problem 
5.  control 
6.  goggles, apron, and gloves 
7.  index 
8.  glossary 
9.  fact 
10.  table 

Multiple Choice: 
1.  C 
2.  C 
3.  A 
4.  B 
5.  D 
6.  B 
7.  C 
8.  B 
9.  B 
10.  C 
  
  
  

