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Stated 
Objectives:
TEK # and SE

Process Standards: 5.1A, 5.2A, 5.2B, 5.2C, 5.2D, 5.2E, 5.2F, 5.2G, 5.3A, 5.3B, 5.3C, 5.4A, 

(1)  Scientific investigation and reasoning. The student conducts classroom and outdoor 
investigations following home and school safety procedures and environmentally appropriate 
and ethical practices. The student is expected to:

(A)  demonstrate safe practices and the use of safety equipment as described in the 
Texas Safety Standards during classroom and outdoor investigations; and

(2)  Scientific investigation and reasoning. The student uses scientific methods during laboratory
and outdoor investigations. The student is expected to:

(A)  describe, plan, and implement simple experimental investigations testing one 
variable;
(B)  ask well-defined questions, formulate testable hypotheses, and select and use 
appropriate equipment and technology;
(C)  collect information by detailed observations and accurate measuring;
(D)  analyze and interpret information to construct reasonable explanations from direct 
(observable) and indirect (inferred) evidence;
(E)  demonstrate that repeated investigations may increase the reliability of results;
(F)  communicate valid conclusions in both written and verbal forms; and
(G)  construct appropriate simple graphs, tables, maps, and charts using technology, 
including computers, to organize, examine, and evaluate information.

(3)  Scientific investigation and reasoning. The student uses critical thinking and scientific 
problem solving to make informed decisions. The student is expected to:

(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by 
using empirical evidence, logical reasoning, and experimental and observational testing,
including examining all sides of scientific evidence of those scientific explanations, so as
to encourage critical thinking by the student;
(B)  evaluate the accuracy of the information related to promotional materials for 
products and services such as nutritional labels;
(C)  draw or develop a model that represents how something works or looks that cannot 
be seen such as how a soda dispensing machine works; and

(4)  Scientific investigation and reasoning. The student knows how to use a variety of tools and 
methods to conduct science inquiry. The student is expected to:

(A)  collect, record, and analyze information using tools, including calculators, 
microscopes, cameras, computers, hand lenses, metric rulers, Celsius thermometers, 
prisms, mirrors, pan balances, triple beam balances, spring scales, graduated cylinders,
beakers, hot plates, meter sticks, magnets, collecting nets, and notebooks; timing 
devices, including clocks and stopwatches; and materials to support observations of 
habitats or organisms such as terrariums and aquariums; and

(6)  Force, motion, and energy. The student knows that energy occurs in many forms and can be
observed in cycles, patterns, and systems. The student is expected to:

(D)  design an experiment that tests the effect of force on an object.

https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218082
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218094
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218093
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218092
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218091
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218090
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218089
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218088
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218087
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218086
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218085
https://teksresourcesystem.net/module/standards/Tools/Browse?StandardId=218084


3.6B Demonstrate and observe how position and motion can be changed by pushing and pulling
objects such as swings, balls and wagons (review)
ELPS:  http://ritter.tea.state.tx.us/rules/tac/chapter074/ch074a.html#74.4

See Instructional Focus Document (IFD) for TEK Specificity

Key 
Understandings  Forces change the speed or direction of an object.

 Changes in speed or direction of motion are caused by forces.

 The greater the force is, the greater the change in motion will be. The more massive an 
object is, the less effect a given force will have.

 How fast things move differs greatly. Some things are so slow that their journey takes a long 
time; others move too fast for people to even see them.

 The main notion to convey here is that forces can act at a distance. Students should
carry out investigations to become familiar with the pushes and pulls of magnets. 
The term gravity may interfere with students' understanding because it often is used
as an empty label for the common (and ancient) notion of "natural motion" toward 
the earth. The important point is that the earth pulls on objects.

 The earth's gravity pulls any object on or near the earth toward it without touching it.

 Without touching them, a magnet pulls on all things made of iron and either pushes or pulls 
on other magnets

Misconceptions  Students may think the scientific method is a linear, step-by-step process rather than a 

repetition of steps in different sequences as new information is learned.

 Students may think sustained motion requires sustained force, rather than understanding a 
force is required to stop or change the motion of an object.

 Students may think objects only move when an organism applies force, rather than a variety
of forces affecting the motion of object.

http://ritter.tea.state.tx.us/rules/tac/chapter074/ch074a.html#74.4


Key Vocabulary 

 Control – the substance, object or group in an experiment that is not changed

 Controlled experiment – an experiment in which all the variables are kept the same except

for the one being tested (fair test)

 Force – a push or pull that can change the position and / or motion of an object / material   

 Friction – a force that acts in an opposite direction to movement

 Gravity – the force that pulls objects toward each other

 Magnetism – a force that pulls a magnetic material across a distance

 Motion – a change in the position of an object

 Position – the place where something is located; where something has been put

 Pull – the act of applying force to move something toward or with you

 Push – the act of applying force in order to move something away

 Reliability – the extent to which an experiment, test, or investigation provides the same 

results on repeated trials

 Testable hypothesis – an idea that can be tested by experiment or observation

 Valid conclusion – information describing what was learned from an investigation based on

observations and collected data

 Variable – a condition in an experiment that is changed in order to determine the effect of 

that change

 Work - using a force to move an object a distance

Related Vocabulary:
 Attract
 Change
 Direction

 Magnet
 Magnetic
 Position

 Repel
 Rest
 System

Suggested Day
5E Model

Instructional Procedures
(Engage, Explore, Explain, Extend/Elaborate, Evaluate)

Materials,
Resources, Notes

Day 1- Topic: Introduction to Force

Objective:  SWBAT observe and demonstrate the effect of force 
(push and pull) on an object.

ENGAGE: Have students push teacher in a rolling chair around the 
room. Using a short rope have students pull teacher in a rolling chair 
around the room.

EXPLAIN: Review all appropriate KEY VOCABULARY. Give concrete 

Materials
keys, pencil, string, 
and paperclips

Resources
String or yarn, 
paperclips, keys or 
washers for 
counterweights, 
pencils. 



examples of FORCE, PUSH, PULL, and MOTION by relating it back to 
the engagement fun.

EXPLORE: Demonstrate a simple trick that illustrates the effects of 
forces on objects. Use a string one meter in length. Tie three small 
paperclips tied to one end and a set of two or three keys tied to the 
other end. Hold a pencil firmly in one hand and drape the end of the 
string with the keys over the pencil. Hold the end with the paper clips out
from the pencil so the string is parallel to the floor. Have the students 
work in pairs or small groups to build their own weighted string and 
conduct demonstrations with it. 
Conduct experiment with ramps and a lightweight ball and heavier ball. 
Investigate why the heavier ball travels a greater distance (more 
potential energy due to greater mass).

Closure: SW conduct and explain a push/pull experiment and the effect
of force on an object.

Notes
Journals will be 
required for each 
day

Vocabulary Words

Day 2 Topic: Magnetism

Objective:  SWBAT observe and demonstrate the effect of force 
(magnetic pull) on an object.

ENGAGE: Flocabulary video

EXPLAIN: Review all KEY VOCABULARY, give concrete examples of 
WORK. Explain the north and south polarity of magnets.

EXPLORE: Students will examine the force of magnetism.  Teacher will 
give out bar magnets and 3-5 paper clips.  Without touching the paper 
clips, students will investigate how the force of magnetism works.  As 
students move the paper clips at different lengths without touching 
them. SW use paper, cardboard, etc and attempt to move paper clips 
with the magnet through the obstruction. They will draw observations in 
journal and discuss with groups.  

Closure: Exit Ticket STAAR type question with magnets pulling objects 
through obstacles. 

Day 3: Explore Topic: Friction

Objective: SWBAT observe and demonstrate the effect of force 
(friction) on a moving object and the effect of force (friction) on 
moving a stationary object.

ENGAGE: Use boxes to show the difference in force required to move 
an object over varying surfaces: 1st box with a student or weight inside is
pushed across the sidewalk. 2nd box with student or weight inside is 
pushed across flat grassy area.

EXPLAIN: Review all KEY VOCABULARY, give concrete examples of 
FRICTION relating back to the boxes on sidewalk/grass.

EXPLORE: Using spring scales to measure (Newtons) force required to
move specific masses across various surfaces students will discover 
that rougher surfaces require more measurable force. Surface 1: felt 
Surface 2: sandpaper Surface 3: tabletop Surface 4: wax paper. Other 

Materials
 Tennis Balls
 Tape measure
 Outside 

playground

Resources

Notes

Vocabulary Words



surfaces may be added at teacher discretion. SW create a journal entry 
explaining the force of friction and how it works in opposition to motion.

Closure: Explain journal entry.

Day 4 Topic: Gravity

Objective:  SWBAT observe and demonstrate the effect of force 
(pull - gravity) on an object.

ENGAGE: Reenact Sir Isaac Newton and the apple falling from the tree.
Have a student play the tree and drop an apple on teacher’s foot.

EXPLAIN: Review all KEY VOCABULARY WORDS, give concrete 
example of gravity relating it back to the apple.

EXPLORE: Students will use spring scales, and various weights, and 
surface to drag weights up a ramp.  Students will observe and measure 
differences on the spring scales.  They will also note the tested variable.
Students will identify weaknesses of the experiment and how the 
experiment can be controlled further.  Other demonstrations with spring 
scales can be presented to identify variables.  
Conduct investigation using various items that are dropped 
simultaneously to show gravity works equally on all items with like 
shape regardless of mass.

Closure: Exit Ticket created by Vickery

Materials
 Spring Scales
 Weights
 Flat siding 

surfaces that 
attaches to 
spring scales

Resources

Notes

Vocabulary Words

Day 5 Topic: Design an Experiment

Objective: SWBAT design a simple experimental investigation that 
tests the effect of force on an object.

ENGAGE: Flocabulary Scientific Method

EXPLAIN: Review all KEY VOCABULARY WORDS, give concrete 
examples of CONTROL, CONTROLLED EXPERIMENT, VARIABLE, 
HYPOTHESIS. 

EXPLORE: Using rubber bands to propel tennis balls across the floor. 
Put students in small groups to plan and design a measurable 
experiment using tennis balls, rubber bands, and measuring sticks. If 
students struggle guide them by suggesting 2 kids stretch the rubber 
band a specific distance, third kid pulls it back a specific distance, loads 
the tennis ball and FIRES!!! Possible variables: distance the rubberband
is first stretched, distance the rubber band is pulled back, various balls 
such as tennis ball vs baseball (how does mass affect force). 

Closure: SW complete a mini-tri-fold

Materials
 Marshmallows, 

rubber bands, 
plastic spoons, 
wooden sticks, 
pipe cleaners, 
cups, paper 
targets, glue, 
tape, etc.

Resources
Fusion 156-161

Notes

Vocabulary Words

Day 6 Topic: Evaluation

Objective:  SWBAT design a simple experimental investigation that 
tests the effect of force on an object.

Quiz over force.

Materials

Resources

Notes

Materials



 Copy quiz for 
each student

Vocabulary Words

   

Accommodations 
for Special 
Populations

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual. 


