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 APS Science Curriculum Unit Planner  

Grade Level/Subject  Chemistry  

Stage 1: Desired Results  

Enduring Understanding  
Topic 7  Experimentation: Scientific investigation involves using principles and procedures for the 

systematic pursuit of knowledge involving the recognition and formulation of a problem, the 

collection of data through observation and experiment, and the formulation and testing of 

hypotheses. 

Correlations  

Unifying Understanding  Humans use science to organize their understanding of the natural 

world. 

VA SOL   

CH.1 The student will investigate and understand that 

experiments in which variables are measured, analyzed, and 

evaluated produce observations and verifiable data. Key concepts 

include  

 a) designated laboratory techniques;  

 b) safe use of chemicals and equipment;  

 c) proper response to emergency situations;  

 d) manipulation of multiple variables, using repeated 

trials;  

 e) accurate recording, organization, and analysis of data 

through repeated trials;  

 f) mathematical and procedural error analysis;  

 g) mathematical manipulations including SI units, 

scientific notation, linear equations, graphing, ratio and 

proportion, significant digits, and dimensional analysis;  

 h) use of appropriate technology including computers, 

graphing calculators, and probeware, for gathering data, 

communicating results, and using simulations to model concepts;  

 i) construction and defense of a scientific viewpoint; and  

 j) the use of current applications to reinforce chemistry 

concepts.  

  
 

NSES (grade level)   

AAAS Atlas   

Essential Questions  

 How is the growth of technology aiding scientific investigations?  

 What are various ways to express mathematical quantities in experiments?  

 Why are collaboration and communication important in science?  

 Is error necessarily wrong?  

 How do you use data to support your thinking?  

 Where do you recognize and apply scientific inquiry in your life?  

Knowledge and Skills  

Students should know:  

http://www.merriam-webster.com/dictionary/scientific%20method
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 The nature of science refers to the foundational concepts that govern the way scientists 

formulate explanations about the natural world. The nature of science includes the following 

concepts:  

 a) the natural world is understandable;  

 b) science is based on evidence - both observational and experimental;  

 c) science is a blend of logic and innovation;  

 d) scientific ideas are durable yet subject to change as new data are collected;  

 e) science is a complex social endeavor; and  

 f) scientists try to remain objective and engage in peer review to help avoid bias.  

 

 Techniques for experimentation involve the identification and the proper use of 

chemicals, the description of equipment, and the recommended statewide framework for high 

school laboratory safety.  

 Measurements are useful in gathering data about chemicals and how they behave. 

 Repeated trials during experimentation ensure verifiable data.  

 Data tables are used to record and organize measurements.  

 Mathematical procedures are used to validate data., including percent error to evaluate  

accuracy.  Precision involves the repeatability of multiple trials. 

 Measurements of quantity include length, volume, mass, temperature, time, and 

pressure to the correct number of significant digits. Measurements must be expressed in 

International System of Units (SI) units. 

  Scientific notation is used to write very small and very large numbers.  

 Algebraic equations represent relationships between dependent and independent  

 Graphs are used to summarize the relationship between the independent and dependent 

variable.  

 Graphed data give a picture of a relationship. 

 

 Ratios and proportions are used in calculations. 

 Significant digits of a measurement are the number of known digits together with one 

estimated digit.  

 The last digit of any valid measurement must be estimated and is uncertain. 

  Dimensional analysis is a way of translating a measurement from one unit to another 

unit.  

 Scientific questions drive new technologies that allow discovery of additional data and 

generate better questions. New tools and instruments provide an increased understanding of 

matter at the atomic, nano and molecular scale.  

 Constant reevaluation in the light of new data is essential to keeping scientific 

knowledge current. In this fashion, all forms of scientific knowledge remain flexible and may be 

revised as new data and new ways of looking at existing data become available.  

 

 

 

 

 

 

 

Students should be able to:  
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 make connections between components of the nature of science and their investigations 

and the greater body of scientific knowledge and research.  

  demonstrate safe laboratory practices, procedures, and techniques.  

  demonstrate the following basic lab techniques: filtering, decanting, using 

chromatography, and lighting a gas burner.  

 understand Material Safety Data Sheet (MSDS) warnings, including handling 

chemicals, lethal dose (LD), hazards, disposal, and chemical spill cleanup.  

  identify the following basic lab equipment: beaker, Erlenmeyer flask, graduated 

cylinder, test tube, test tube rack, test tube holder, ring stand, wire gauze, clay triangle, 

crucible with lid, evaporation evaporating dish, watch glass, wash bottle, and dropping 

pipette.  

  make the following measurements, using the specified equipment:  

a) volume: graduated cylinder, pipette, volumetric flask, buret  

b) mass: electronic or dial-a-gram triple beam and electronic balances  

c) temperature: thermometer and/or temperature probe  

d) pressure: barometer and /or pressure probe 

 

 

  identify, locate, and know how to use laboratory safety equipment, including aprons, 

goggles, gloves, fire extinguishers, fire blanket, safety shower, eye wash, broken glass container, 

and fume hood.  

 design and perform controlled experiments to test predictions, including the 

following key components: hypotheses, independent and dependent variables, constants, 

controls, and repeated trials.  

  Identify variables.  

 predict outcome(s) when a variable is changed.  

  read measurements and record data, using reporting the significant digits of the 

measuring equipment.  

  demonstrate precision (reproducibility) in measurement.  

  recognize accuracy in terms of closeness to the true value of a measurement.  

  determine the mean of a set of measurements.  

  use data collected to calculate percent error.  

  discover and eliminate procedural errors.  

 know most frequently used use common SI prefixes and their values (milli-, centi-, 

deci-, kilo-) in measurements and calculations.  

 demonstrate the use of scientific notation, using the correct number of significant 

digits with powers of ten notation for the decimal place.  

 Correctly utilize the following when graphing graph data utilizing the following:  

a) independent variable (horizontal axis)  

b) dependent variable (vertical axis)  

c) scale and units of a graph  

d) regression line (best fit curve).  

 calculate mole ratios, percent composition, conversions, and relative average atomic 

mmass.  

 utilize convert measurements using dimensional analysis.  

 use the rules for performing operations perform calculations with according to 

significant digits rules.   

 use graphing calculators to solve chemistry problems.  



APS Science 2011  

4 

 read a measurement from a graduated scale, stating measured digits plus the 

estimated digit.  

 use appropriate technology for data collection and analysis, including probeware 

interfaced to a graphing calculator and/or computer and computer simulations.  

 summarize knowledge gained through gathering and appropriate processing of data in 

a report that documents background, objective(s), data collection, data analysis and conclusions 

 

  

Stage 2: Assessment Evidence  

Prior Knowledge and Skills  

 Constructing Graphs 

 Relate a graph to the equation of the line  

 Metric prefixes  

 SI units for each type of measurement (mass, volume, force, distance)  

  Calculate using scientific notation 

 Calculate percentages  

Formative Assessment  Summative Assessment  

 Student participation  

 Homework (readings, 

questions, and problems)  

 Laboratory assessment 

understanding models 

 Laboratory Reports  

 Tests and Quizzes 

 Independent Projects including Science Fair  

 

 

Stage 3: Learning Plan  

References to Adopted Materials  

Prentice Hall Chemistry 

Text: 

 Chapter 1 Introduction to Chemistry  

 Chapter 3 Scientific Measurement  

 Appendix C  Math Handbook 

 

 Guided Reading and Study Workbook  Chapter 1pp.1-10 

 Chapter 3 pp. 19-32 

 

Holt Chemistry:  

Text:  

 Chapter 1 : The Science of Chemistry 

 Chapter 2: Matter and Energy 

 Appendix C: Graphing Calculator Technology 

Study Guide 

 Chapter 1 and Chapter 2 pp.1-13 

 

Suggested Investigations  

 Drops on a Penny - Students create their own IV and DV for experiementation of water 

drops on a penny 

 Dye Diffusion Lab - Students create their own experimental design for the diffusion of 

food coloring in water  

 Candle Lab:  Make observations and hypotheses about the burning of a candle 
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 M&M's T-test - Students use the M&Ms in order to explore T-tests 

 Chemistry Connection Blog – Have students use the blog tool on Blackboard to post links 

to current articles related to Chemistry.  Have student comment on each others articles..  

 Density Lab – Using different volume measures, determine by graphing the density of 

water and determine the accuracy and precision of different lab glassware 

 

Prentice Hall Activities 

 p. 6  Inquiry Activity: Solid or Liquid – Make Hypotheses about corn starch and water 

 Teacher Demo p.21  TE  Invisible Ink – Make hypotheses about messages that are 

revealed by phenolphthalein indicator. 

 p. 23 Bubble Making – Test the hypothesis that bubble making can be affected by salt and 

sugar. 

 p. 84 TE Sports Stats – To use dimensional analysis to convert between English and 

Metric Units of Player’s weights and heights. 

 LM Lab 4 : Mass Volume and Density – To determine the density of unknown metals 

 

Holt Activities 

 Safety in Chemistry Laboratory with Quiz pp. 751-755 

 p. 756 Skills Practice Laboratory: Laboratory Techniques 

 p. 760 Inquiry Lab:  Conservation of Mass 

 p.762 Skills Practice Lab Separation of Mixtures 

Outdoor Education Applications  

 None currently noted 

Resources  

Web Sites  

 Explorelearning.com 

 Reaction Time 1 (Graphing and Statistics) 

 Reaction Time 2 (Graphing and Statistics) 

 Describing Data Using Statistics 

Videos  

 Lorenzo’s Oil : Have students take note of how do the Odones use observations, 

hypotheses and experimentation to help their son. 

 Extraordinary Measures:  Have students note how new drugs must be tested  before going 

to market. 

 October Sky:  Have students note the perseverance of the boys as they test scientific 

principles of rocketry and win at the International Science Fair.  

  

Discovery Education (www.discoveryeducation.com) 

 Safe Science: Lab Safety Awareness (42:33)  

 Safe Science: Safety Matters (27:13) 

 The Science of Safety (3 segments  16:00) 

 Scientific Investigations  : Investigating Chemical Reactions ( 33 segments, 1 hour)  

Field Trips  

 None currently noted 

Other  

 Holt Chapter Resources on CD-ROM pg 11-12Concept Review: Studying Matter and 

Energy  

 Holt Chapter Resources on CD- ROM pg 13-15 Concept Review: Measurement and 
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Calculations in Chemistry  

 

 

 

 

 

 

 

 

 


