Gabor

Chemistry

Big Idea/ Topic

Periodic Trends and Periodic Properties

Standards Alignment

SC1. Obtain, evaluate, and communicate information about the use of the modern atomic
theory and periodic law to explain the characteristics of atoms and elements.
f. Use the periodic table as a model to predict the relative properties of elements based on the
patterns of electrons in the outermost energy level of atoms (i.e. including atomic radii,
ionization energy, and electronegativity).

Connections to other contents:

ELAGSE9-10RI8: Delineate and evaluate the argument and specific claims in a text, assessing
whether the reasoning is valid and the evidence is relevant and sufficient; identify false statements
and fallacious reasoning.

ELAGSE9-10SL4: Present information, findings, and supporting evidence clearly, concisely, and
logically such that listeners can follow the line of reasoning and the organization, development,
substance and style are appropriate to purpose, audience and task.

ELAGSE9-10W7: Conduct short as well as more sustained research projects to answer a question
(including a self-generated question) or solve a problem, narrow or broaden the inquiry when
appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject
under investigation.
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Instructional Design

ENGAGE:
Phenomenon: How can the Periodic Table help explain and predict behaviors of elements?

Teacher Demonstration: If able, perform a demonstration of lithium, sodium and potassium in

different beakers of water. If you need to, you can YouTube videos of each reaction. (Lithium

Reaction, Sodium Reaction, Potassium Reaction) Have students use words and/or pictures to
explain the following:

1 What do you think is going on that we can’t see with our eyes?
1 What do you think is happening at the molecular level?

1 Why do you think one reaction was more intense?
1

Sketch each reaction using the table below: (You can draw this table on the board to
guide their models.)

BEFORE DURING AFTER

Li - Lithium

Na — Sodium

K - Potassium

A class discussion will be conducted after the demonstrations are complete. This is the onset of
the unit so it is alright if students have misconceptions at this point. Hopefully, as they add new
information to their mindset, their models will be adjusted.

Unplugged: This activity can be completed without technology. Teacher can perform demonstration
or provide time lapse images for students to observe the different chemical reactions.

EXPLORE:

This inquiry activity is adapted from a lesson on ChemEdXchange and provides an accurate
visualization of the periodic trends; atomic radii, ionization energy, ionic radii and electronegativity.
Teachers can access the lesson with a free account. Students create their own diagrams using
blank periodic tables of the main group elements in the first four periods.

Provide either a hard copy or digital copy of the four blank periodic tables along with the data
tables with values for each trend. Students will also need a metric ruler.
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https://youtu.be/vRKK6pliejs
https://youtu.be/vRKK6pliejs
https://youtu.be/5UsRiPOFLjk
https://youtu.be/jjItuyiizlQ
https://www.chemedx.org/activity/periodic-trends-guided-inquiry-activity

For the first model, atomic radius, students will use a metric ruler to draw the dot measuring up
from the bottom of the box a distance marking the designated in the data table. Next they will
hand-draw, or use a digital drawing tool, a circle using the dot and the bottom of the box as a
guide for the height of the circle. Since these are not actual sizes a scale is included.

Atomic Radius
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For the lonization Energy Model, students will use the metric ruler to draw vertical lines designating
“energy” proportional to ionization energy data found in the data table.

lonization Energy

For the lonic Radius Model, students will use the metric ruler to create circles using the same
method as the Atomic Radius Model. This time they will use the lonic Radius diameter data.

lonic Radius
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For the last model, Electronegativity Model, students will use the same method as the
lonization Energy Model to draw vertical lines proportional to electronegativity values in the
data table.

A discussion session will take place after the construction of the models. This can take place with
students in groups or as a class. Students are prompted to describe the trends they observe for each
model. If groups are used, | allow groups to present their conclusion to the class.

Unplugged: This entire activity can be completed without access to technology. Students need
access to Blank Periodic Tables and Data Tables.

EXPLAIN:

Each One, Teach One: Students will be divided into groups depending on how many “trends”
you want to include in the task. | used all seven of the trends included on the Periodic Trends
Graphic Organizer (atomic radii, ionic radii, electronegativity, ionization energy, melting point,
metallic character, and chemical reactivity) with each student required to become an “Expert” for
two trends.

Students were instructed to research their assigned trends and post the information in some
manner in order for the entire class to view. There are a variety of online tools where students can
post, pages, or slides that can be shared. The categories could be: Definition, Why Does it
Happen?, Explain the Trend Going Across a Period, Explain the Trend Going Down a Group, and
Add an Image Related to the Trend.
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Individuals will complete the Periodic Trends Graphic Organizer using the information from their
team Experts.
PERIODIC TRENDS GRAPHIC ORGANIZEW&'
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Happen period Grou
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Unplugged: This activity can be done using large sticky paper, bulletin board paper or other large
paper. | have done this task as a Gallery Walk in which the “experts” add information to posters
set around the room.

ELABORATE:

Periodic Trends Activity: Students will create graphs to portray three different chemical trends
within the periodic table for the first twenty elements. They will then use their graphs to answer
critical thinking questions.

Unplugged: This activity can be completed without access to technology. Students will need
access to research resources such as textbooks or informational texts.

EVALUATION:
Assessment: The assessment can be given in written form or created in digital format.

Unplugged: This activity can be completed without access to technology. Students need access
to the Assessment.
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Evidence of Student Success

Student mastery is assessed throughout this unit using formative and summative components.
Student discussion, explanations and products should reflect the understanding indicated in the
sections above. Each activity in the segment functions as an assessment opportunity as well to plan
targeted supports or provide extension items. Formative options using the self-evaluation checklist
and at various points during the segment.

Student Learning Supports

The vision for science education in the state of Georgia is as follows: All Students, over multiple years
of school, actively engage in science and engineering practices and apply crosscutting concepts to
deepen their understanding of the core ideas in these fields.

The learning experiences provided for students should engage them with fundamental questions
about the world and with how scientists have investigated and found answers to those questions.
This lesson includes the disciplinary core ideas, science and engineering practices and crosscutting
concepts to actively engage students in exploring science concepts with real world topics. As part of
{the vision we must support the inclusion of all students in science learning.

Some general ideas to consider when designing things to support students that struggle are as
follows:

1 Be sure that students can access the information that you they are learning. Make sure that
you can answer the following questions:

o Do students have what they need to get the information? This is about them having the
book or internet access to get to the information.

0 Once students obtain the information, are students able to determine what information
is important? This is about the students having materials on the appropriate grade level
and that is in a format that students can understand.

o Is the material presented in multiple ways that allows all students to interact with
information in a way that works for them? Such as video, audio, and articles.

o Consider read aloud as a potential option for students that have reading deficits as an
option to assist students in accessing the material. This could be done using video, read
aloud or via phone.

1 Students may need ideas about where to find information. Providing students with information
about what a reliable source is and even where to find reliable sources may be beneficial for
students.

1 Some students may find it difficult to complete the entire lesson workload. Some students may
benefit from a reduced workload (note: this should be used only when absolutely necessary).
Be sure that the information that is removed will not negatively impact the student’s
understanding of the disciplinary core idea.

1 Consider how students show their knowledge. Students need multiple ways and opportunities
to show their knowledge. Things to consider:

o Recording video or audio

o Drawing

o Writing
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o Typed
o Verbal
1 Provide students with a way to ask questions in a forum that does not cause anxiety.
Frequently students do not want to ask questions in front of their peers because they are afraid
of what their peers may think of them. So, be sure to provide students a way to ask questions
that is private or anonymous.
1 Consider materials that students need to complete the assignments.
0 Do students have needed materials?
o What are some alternative materials that students may have available to them?
1 Have a clear and consistent set of guidelines for providing consistent feedback to all students.
{1 Utilize graphic organizers such as those from the Wonderofscience.com
1 Use high leverage and evidence-based practices to reach all students.

Some ideas for supporting this lesson specifically would be to make sure to consider the following:

I The teacher should consider safeti when doinﬁ demonstrations with students and remind

1
1
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https://thewonderofscience.com/documents

