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Study Guide 

Unit 1 (Safety, Nature of Science, Scientific Method, Graphing, Article Review, Metric) 

1. Place the correct type of scientist under each branch of science 

Astronomer, Biologist, geologist, chemist, meteorologist, ecologist, seismologist, ornithologist, physicist 

 

2. Why are there different branches of science? No one person can dedicate that much time into everything 

3. What is science? The investigation and exploration of natural events and of the new information that results 

from those investigations 

4. List the steps for the scientific method in order: ask questions (problem), hypothesize, predict, test hypothesis 

(experiment), analyze results, draw conclusion, communicate results 

5. What happens if a hypothesis is not supported for an experiment? Modify the hypothesis and repeat the 

scientific inquiry process 

6. How does a prediction differ from a hypothesis? A hypothesis is a possible explanation about an observation 

that can be tested. Whereas, a prediction is a statement about what will happen next in a sequence of events 

7. Why do scientists communicate and share results? Scientists communicate and share results to spread 

knowledge about a given topic and replicate experiments to verify the results (aka peer review) 
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8. Using the table on NOS9 as a guide, complete the Venn diagram comparing scientific theory and law. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

9. What is bias and why is important to minimize it during scientific investigations? Bias is intentional or 

unintentional prejudice toward a specific outcome. It is important to reduce bias so as not to affect the outcome 

based on preconceived notions (if you are testing the taste of cereal, you might think Cinnamon Toast Crunch 

tastes better than the bargain brand simply because of the label) 

10. List three ways bias can be minimized during a scientific investigation: sampling, blind study, repetition 

11. What does it mean to be ethical? Ethics are rules of conduct or moral principles, so to be ethical means to 

observe proper rules and etiquette of the laboratory (treat animals with respect, not wasting substances, etc) 

12. Give a quantitative description: Five acorns 

13. Give a qualitative description: Large red tree 

14. List the SI units for length, mass, temperature, and volume: length – meter; mass – gram (kilogram); 

temperature – Celsius (Kelvin); volume - milliliter 

15. In order, list the largest SI prefix to the smallest SI prefix (think about King Henry…): milli-, centi-, deci-, 

unit (meter, liter, gram), deca-, hector-, kilo- 

16. Compare and contrast precision and accuracy: Accuracy is a description of how close a measurement is to 

an accepted or true value. Precision is a description of how similar or close measurements are to each other 

17. What is an independent variable? Where does it go on a graph? The independent variable is the factor that 

you (the scientist) want to test. It is changed by you to observe how it affects the dependent variable – goes on 

the x axis (the horizontal plane) 
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18. What is a dependent variable? Where does it go on a graph? The dependent variable is the factor measured 

or observed during an experiment. It depends on the independent variable – goes on the y axis (vertical plane) 

 

Answer “True” or “False” for each question. DO NOT put T or F. 

19. False It is acceptable to work in the lab unsupervised.  

20. False Broken glassware can be used if it is not leaking. 

21. False Unauthorized experiments are acceptable to perform as long as it follows the scientific method. 

22. True Never work alone. 

23. True Horseplay is never acceptable in lab. 

24. False Backpacks are allowed in class if they are put neatly under your desk. 

25. False If a chemical spills, clean it up without telling the instructor so you won’t get yelled at. 

26. True Do not handle hot glassware. 

27. True Report any and all injuries during lab to the instructor at once, even if it’s minor. 

28. False Bottled water is acceptable during lab as long as it is sealed away. 

29. False Begin your experiment immediately and read the directions as you go. 

30. False If a fire starts in lab, immediately throw water on it. 

 

Match the following pieces of equipment with their picture and briefly describe what it does: 

 

     A    B    C           D   E 

 

31. Triple Beam Balance – C – measures mass of objects 

32. Beaker – B – holds substances; can measure volume (although not precisely) 

33. Pipette – E – used to administer small amounts of liquid 

34. Graduated cylinder – A – measures volume precisely 

35. Thermometer – D – measures temperature 

 

 

 

 



For the following scenarios, identify the independent and dependent variables, along with three constants. 

 

36. Suppose I wanted to grow tomatoes in my garden this year. The problem is, I don’t know which brand of 

fertilizer to use. I would use the same type of soil, amounts of sunlight, and water.  

 

*Turn this into a scientific question: Does the type of fertilizer affect the growth of tomatoes? 

Independent variable: The type of fertilizer 

Dependent variable: growth of tomatoes 

Three constants: same soil, same amount of sunlight, same amount of water, etc 

 

37. The science teachers have a running hypothesis that the closer a student sits to the front of the room, the 

higher their test scores in science class. 

 

*Turn this into a scientific question: Does a student’s seat in the room affect their science class test scores? 

Independent variable: student’s seat in the room 

Dependent variable: science class test scores 

Three constants: the same students each time, the same test each time, the same seats each time 

 

38. Three different students listen to three different types of music while they read. Student A listens to rap, 

student B listens to rock, and student C listens to classical. All three are assigned to read one chapter from the 

same book and take a short quiz on the content. 

 

*Turn this into a scientific question: Does the type of music a student listens to while reading affect how much 

they remember (short quiz on the content)? 

Independent variable: type of music a student listens to 

Dependent variable: how much the student remembers 

Three constants: same students, same book, same chapter/content), same quiz, etc 

 

39. What is the best order to read a scientific article? Abstract, discussion, introduction, results, methods 

 

40. What information does the abstract of an article tell the reader? General overview (summary) of the entire 

article. More specifically – the purpose of the study (why), methodology (how), results (what they found), 

conclusion (what it means). The abstract will also tell the reader if the article is worth reading 

 



41. Where are the key places to look for the main points of a scientific article? Title, abstract, keywords, graph 

and table titles, first and last sentences of the introduction 

 

Convert the following numbers: 

42. 1381.0219 m  =  1.3810219 km 
 

52. 2.5687 km  =  2568.7 m 
 

43. 20.11181 cm  =  0.2011181 m 
 

53. 7162.7 ml  =  7.1627 L 
 

44. 38.8475 cm  =  0.388475 m 
 

54. 13.63 km  =  13630 m 
 

45. 6.059 kg  =  6059 g 
 

55. 14.426311 dam  =  144.26311 m 
 

46. 0.38795 kg  =  3.8795 hg 
 

56. 2.38769 L  =  2387.69 ml 
 

47. 1.1 m  =  110 cm 
 

57. 27.150997 mm  =  2.7150997 cm 
 

48. 49763.59 dg  =  4.976359 kg 
 

58. 1.04818 kg  =  1048.18 g 
 

49. 59.42 dal  =  0.5942 kl 
 

59. 1.889 hm  =  188900 mm 
 

50. 9.2 m  =  920 cm 
 

60. 6.7 cm  =  0.67 dm 
 

51. 2.28 L  =  2280 ml 
 

61. 6578.4785 g  =  6.5784785 kg 
 

 

62. Identify the marks shown by the arrows.  

 

 

A 2.0 cm   B 4.5 cm  C 7.2 cm   D 10.7 cm   E 13.85 cm 

 

 

 

 

A B C D E 



63. How much liquid is in each of the graduated cylinders? 

     

64. What temperature is shown on each of the thermometers? 

 

65. Label – 42°C on one thermometer and 42°C on the other 

       

 

 

 

 

 

 

 

4.9 mL 53 mL 33 mL 10.8 mL 

2°C 34°C -10°C 



66. Above each graduated cylinder, label the amount of liquid. Then, identify the object volume.  

 

   

 

67. On the back of this paper, construct a multiple line graph from the data table provided. Remember all of the 

small details necessary to make a complete graph! 

*Hint: TAILS DRY MIX! 

 

Growth of tomato plants using different fertilizers 

Week Fertilizer A Fertilizer B Fertilizer C 

1 0.0 cm 0.0 cm 0.0 cm 

2 2.1 cm 2.7 cm 3.3 cm 

3 3.2 cm 3.8 cm 4.4 cm 

4 4.3 cm 5.0 cm 6.1 cm 

5 8.6 cm 8.4 cm 9.5 cm 

6 8.9 cm 8.5 cm 10.9 cm 

7 10.1 cm 9.9 cm 14.2 cm 

8 15.3 cm 14.4 cm 21.0 cm 

9 16.0 cm 15.5 cm 24.0 cm 

 

 

68. Interpret the bar graph at the bottom of this page and construct a table to represent the data. 

  

8 mL 15 mL 18 mL 26 mL 1.6 mL 2.6 mL 

7 mL 8 mL 1.0 mL 



 


