Thinking Like a
Scientist
Scientiﬁc Skills, Inquiry &
The Engineering Design Process

DIRECTIONS FOR COMPLETING THE MODULE
●
●

●
●

For this module please make sure you have a pencil and notebook paper in
order to take notes to help you with the Exit Ticket.
Additionally, there will be points during the module when you will be asked
to record your thoughts and answers on this notebook paper. LOOK FOR
THIS ICON:

At the end of the module, you will be asked to complete a 3-2-1 Exit Ticket via
a Google Form, which you need to submit in order to complete the module.
Please review the Learning Targets on the next page
before beginning this module.

Learning Targets:

- I can identify the skills that I will employ as a scientist to learn about the
natural world around me.
- I can make accurate observations and inferences, as a scientist would.
- I can explain what scientiﬁc inquiry involves and how I will use it to solve
problems.
- I can develop a testable hypothesis and design an experiment to research, as
a scientist would.
- I can describe how scientists use the engineering design process to design
solutions to problems.

SCIENTIFIC SKILLS: OBSERVING
OBSERVATION is using one or more of your senses to gather information. It
requires you to note the “BIG picture” and the ﬁne details. This will help you
identify properties about an object or phenomena and make a more
knowledgeable hypothesis.
There are two types of OBSERVATIONS that you can make:
Quantitative - having to do with numbers or quantities
Ex: The ﬂower measured 15 centimeters in length.
Qualitative - having to do with qualities or descriptions
Ex: The petals of the ﬂower were pink in color.

SCIENTIFIC SKILLS: MAKING INFERENCES
Making INFERENCES is the ability to explain or interpret an observation based
on reasoning from what you already know and to use that information to make a
forecast about what will happen.
Making inferences help lead scientists to making a hypothesis, or an educated
guess, to answer a question or solve a problem about the natural world or
phenomena. It is important to note that inferences, as well as a hypothesis, are
not always correct and must be further tested and researched.

**PLEASE RECORD YOUR ANSWERS TO THIS ACTIVITY ON
NOTEBOOK PAPER**

Observation and Inference
Activity

Activity: On a Piece of Notebook Paper Make Two Columns:
OBSERVATIONS:

INFERENCE:

Picture #1.

Picture #1.

Picture #2.

Picture #2.

Picture #3.

Picture #3.

For the next three (3) picture slides, write down four (4) observations - things that
you can actually see that you believe are very important to the picture you are
viewing. Keep in mind your observations can be qualitative or quantitative.
Write down one (1) inference for each picture - what you suppose is likely to
happen or what you suppose took place based on your observations and what you
see in the picture.

INFERENCE AND OBSERVATION ACTIVITY:
OBSERVATION
AND INFERENCE ACTIVITY PICTURE #1:

OBSERVATION AND INFERENCE ACTIVITY PICTURE #2:

OBSERVATION AND INFERENCE ACTIVITY PICTURE #3:

SCIENTIFIC SKILLS: CLASSIFYING
CLASSIFICATION is when you group items together based on similar
characteristics. This skill builds upon observation. Classifying objects can help
you as a scientist to stay organized, ﬁnd similarities and differences, and sort
objects based on a properties.
Example:

SCIENTIFIC SKILLS: QUANTIFYING
QUANTIFYING is one of the most valuable skills needed for studying science. It is
the ability to measure accurately so that you can collect speciﬁc data during an
experiment. During your study of science, you will acquire more complex
measuring skills using tools and mathematical equations to help you observe
trends and draw conclusions based on evidence, as a scientist would.
For example, when studying Newton’s Second Law of Motion, you will make use
of the following mathematical equation
to solve problems:

SCIENTIFIC SKILLS: MAKING MODELS
MODELS are representations of complex objects or processes. MODELS help
scientists study and explain how something works or to describe how something
is structured, especially things that can’t be observed directly. Scientists can
manipulate models and use them to see what changes in the real world would
look like.
Below is a MODEL of the solar system, which is far too large and complex to
completely see ourselves.

SCIENTIFIC SKILLS: INTERPRETING AND ANALYZING DATA
DATA INTERPRETATION is the process of reviewing and ANALYZING data to
arrive at a relevant conclusion. As a scientist, you work to understand results
based upon data that has been sorted and analyzed. Your interpretation of that
data and information should align with the trend or big picture you see in the
experiment to help you draw a conclusion. It is also a key 21st century skill!

**PLEASE RECORD YOUR ANSWERS TO THIS ACTIVITY ON
NOTEBOOK PAPER**

What’s Going On
In this Graph?
Activity

ACTIVITY: WHAT’S GOING ON IN THIS GRAPH?
Questions to ask when ANALYZING and INTERPRETING graphs:

➢
➢
➢
➢
➢

Is there an upward (⇧) or downward (⇩) trend?
Are there any sudden spikes in the graphs?
What is being compared in the graphs?
What inferences can I make about these graphs?
What predictions can I make?

Directions: Please answer the above questions on your notebook paper when
viewing the graph (link below). Access the PDF of the graph at the following link
to practice these skills:
https://www.turnersgraphoftheweek.com/uploads/1/1/2/2/112252793/gow_4-20_2
020_covid-19s_effect_on_ﬁlm_industry___netﬂix.pdf

SCIENTIFIC SKILLS: COMMUNICATING
COMMUNICATION is a skill that touches every other scientiﬁc skill. Scientists must be able
to transmit information through words, charts, diagrams, and other mediums, such as
models.
Scientists often share their ﬁndings with other scientists and they must be able to include
accurate language, as well as, supporting details and data that is explained in their research
and based on evidence. Many scientists work together on common problems and build
upon each other’s understandings to identify observed patterns in nature and ultimately
design solutions.

SCIENTIFIC INQUIRY
HOW SCIENTISTS APPROACH PROBLEMS

SCIENTIFIC INQUIRY: POSE A QUESTION
Scientists start with a problem and testable QUESTION about an observation. The
QUESTION posed must be testable and clearly written. A testable QUESTION is
one that can be answered through experimentation.
Examples of Testable Questions:
How does the amount of light affect the growth of plants?
How does the type of surface affect how far a ball will roll?
How does the design of a bridge affect the amount of weight it can hold?
COME UP WITH YOUR OWN EXAMPLE OF A TESTABLE QUESTION!

SCIENTIFIC INQUIRY: DEVELOP A STRONG HYPOTHESIS
A HYPOTHESIS is a possible explanation to a scientiﬁc question. It is an
educated guess based on observations and inferences.
You must state speciﬁcally what you believe will happen and why based upon
previous experience. A testable and therefore strong HYPOTHESIS is one that can
be either supported or disproved based on evidence collected during an
investigation and includes an independent variable (what is manipulated) and
dependent variable (responding). Learn more on how to develop a STRONG
hypothesis by accessing the following link:
https://www.sciencebuddies.org/blog/a-strong-hypothesis

SCIENTIFIC INQUIRY: DESIGNING AN EXPERIMENT
When DESIGNING AN EXPERIMENT, there are different variables which exist in an
experiment:
Independent Variable: Also called the manipulated variable. It is the factor that YOU
the scientist changes to perform your experiment.
Dependent Variable: Also called the responding variable. It is the factor that is
affected by the change. The dependent variable is what you will measure and collect
data on in your experiment.
Controlled Variable: The factors in the experiment that you want to remain constant
or unchanging.

DESIGNING
AN
EXPERIMENT
EXAMPLES OF
TYPES OF VARIABLES

SCIENTIFIC INQUIRY: DESIGNING AN EXPERIMENT
When DESIGNING AN EXPERIMENT, you are comparing two groups:

The EXPERIMENTAL

GROUP and the CONTROL GROUP.

The EXPERIMENTAL GROUP is the group that receives the independent
(manipulated) variable which you are testing. The EXPERIMENTAL GROUP is
compared to the CONTROL GROUP, which does not receive the independent
variable, so that you may see the impacts of that variable on the experiment.

CONTROLLED EXPERIMENT EXAMPLE

SCIENTIFIC INQUIRY: COLLECT AND INTERPRET DATA
Scientists set up CONTROLLED EXPERIMENTS by creating a list of clearly
deﬁned steps so that they may carry out the experiment and collect appropriate
and accurate data. Data is organized in tables and graphs to reveal trends or
patterns in results so that conclusions may be drawn.

As a scientist, you will carry out repeated trials to ensure continuity of results and
accuracy.

SCIENTIFIC INQUIRY: CITE EVIDENCE, DRAW CONCLUSIONS &
COMMUNICATE YOUR FINDINGS
Scientists summarize what they learned from the experiment. They look to see if the
data supports or disproves their hypothesis to DRAW CONCLUSIONS. They CITE
EVIDENCE from their results to either support or disprove their hypothesis and
determine if there is a need for further testing.
Finally, as a scientist, you will share or COMMUNICATE your ideas and experimental
ﬁndings with others. Many scientists work together on common experiments to solve
problems and build upon each other’s understandings to identify observed patterns in
nature.

SCIENTIFIC SKILLS & INQUIRY IN ACTION
Directions: Access the following Newsela
Article entitled “Meet the 11-year-old girl
who invented a water testing device” at the
following link:
https://newsela.com/read/young-scientist-lead-wat
er-testing/id/38250/?search_id=bf7f9f39-1a17-4a57-a
f58-efe68863c311

After reading the article, consider the
following question:

WHAT PROBLEM WILL YOU WORK
ON AND SOLVE?

THE ENGINEERING DESIGN PROCESS
Directions: Watch the following BrainPop video to learn about the Engineering
Design Process and how scientists develop and design solutions to problems:
https://www.brainpop.com/science/scientiﬁcinquiry/engineeringdesignprocess/
BrainPop Login Info:
Username: Newrochelle
Password: NR4789

3-2-1 EXIT TICKET FOR THIS MODULE
After completing this module access the Google Form via the link below to
complete a reﬂection on today’s learning and submit.
https://docs.google.com/forms/d/e/1FAIpQLSeymOKsHYEF4NAFbsFkA0F5ztlFLM
fyIWJJSpUb1xdaqZTgfA/viewform

