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Rationale 
 
 With the time spent reading articles and completing the field experience portion for 

EDTL 7100, it is obvious that my chemistry lessons are in need of a technology overhaul.  Each 

article read reiterates the benefits of using technology in the classroom.  Students of today 

constantly use technology.  Computers, DVD players, and cell phones have surrounded them 

since birth.  Today’s students, having grown up immersed in technology, are considered digital 

natives (Sprenger, 2009).  A digital native is one who has grown up using and surrounded by 

technology.   These students attend school where the most common teaching methods were 

developed prior to the electronic age and have changed little since the Industrial Revolution 

(Cookson, 2009).  Even though employers, politicians, and universities demand students acquire 

the skills for 21st Century jobs, too often, teaching is rooted in 20th or even 19th Century methods.  

As students receive instruction at low-level cognition levels, they are unable to make the 

connections between class content and life outside the classroom.   

 Jobs in the 21st Century call for a set of skills not entirely different than the skills needed 

in the past: critical thinking, collaboration, and problem solving (Rotherham and Willingham, 

2009).  Today, an emphasis must be placed on using teaching methods that promote the 

development of these skills.  These skills must be developed in a manner that is relevant to 

students beyond the classroom.  Technology use in the classroom promotes student learning for 

the 21st Century.  The use of technology during instruction will provide students with guidance 

on how technology can be used in a responsible manner both in and out of the classroom.   

 Individuals learn best when what they learn through authentic, real-world contexts. In 

order to contextualize learning in the classroom, technology must be incorporated. Lemke and 

Coughlin (2009) propose four ways that technology can enhance learning for the 21st century.  
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Technology allows for the democratization of knowledge.  The information is readily available 

to all.  Teachers no longer need to be the gatekeepers.  The second way technology can enhance 

learning is by improving participatory learning.  Students have the ability to interact with their 

classmates, students from other countries, and experts in the field through internet based 

applications.  Teachers can use technology to develop authentic learning scenarios for students 

by revising their current curriculums.  The fourth way technology can enhance learning is 

through the creation of technology-based presentations.   

 “Students should be able to comprehend the news on the day they graduate.” (Trefil & 

O’Brien-Trefil, 2009).  In their article, The Science Students Need to Know, the authors stress the 

need for a new goal for science education.  Too often, science instruction attempts to mold 

students into miniature scientists.  Instead, the focus must be on making students scientifically 

literate so they can understand scientifically related issues in the world around them. Students in 

this physics and all science classrooms need to see how their daily lesson translates into 

something meaningful beyond the classroom walls.  This need for finding meaning in lessons is 

echoed in the call for contextualized teaching and learning (CTL).  CTL emphasizes authentic, 

active learning from students’ experiences (Chiarelott, 2006, p.6).  

 In order to incorporate technology into my chemistry lessons, I chose to use the 5-E 

learning cycle model.  According to Chiarelott (2006, p.90), the 5-E model has been used 

successfully in science classrooms from kindergarten to college.  With its basics components 

being to engage, explore, explain, extend, and evaluate, it seems as if it was designed specifically 

for science instruction.  It is highly adaptable to lessons of various lengths in the chemistry 

discipline.  The 5-E model will help move the chemistry lessons from  teacher directed to more 

student centered and guided.   
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Unit Outcomes 
 
Subunit 1: Discovery and Theories 
 

1. Students will state the significant contributions made to the atomic theory by each 
scientist. [Memory/Recall] 

 
2. Students will describe the atomic theory and model proposed by each atomic theorist. 

[Memory/ Recall] 
 

3. Students will create and present iMovie presentations detailing the timeline of atomic 
theory study. [Synthesis] 

 
4. Students will demonstrate that electromagnetic radiation is a form of energy (PS-G-9-

18)  [Application] 
 

5. Students will recognize that light acts as a wave. (PS-G-9-18) [Comprehension] 
 

6. Students will show that light is part of the electromagnetic spectrum (i.e. radio waves, 
microwaves, infrared, visible light, ultraviolet, X-rays, and gamma rays). (PS-G-9-18) 
[Comprehension] 

 
7. Students will define concepts of wavelength and frequency in their own words. 

[Comprehension] 
 

8. Students will calculate wavelength and frequency then identify the type of 
electromagnetic radiation given specific values. [Analysis] 

 
9. Students will use historical examples to explain how new ideas are often initially 

rejected by the scientific establishment. (PS-H-9-26) [Comprehension] 
 

10. Students will use historical examples to explain how new ideas sometimes spring 
from unexpected findings. (PS-H-9-26) [Analysis] 

 
11. Students will use historical examples to explain how new ideas usually grow slowly 

through contributions from many investigators. (PS-H-9-26) [Analysis] 
 

12. Students will explain why a design should be continually assessed and the ideas of the 
design should be tested, adapted and refined. (ST-A-9-3) [Evaluation] 

 
13. Students will cite examples of ways that scientific inquiry is driven by the desire to 

understand the natural world and how technology is driven by the need to meet 
human needs and solve human problems. (ST-B-10-1) [Memory/Recall] 
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14. Students will develop oral and written presentations using clear language, accurate 
data, appropriate graphs, tables, maps and available technology. (SI-A-9-5) 
[Analysis/Synthesis] 

 
15. Students will present scientific findings using clear language, accurate data, 

appropriate graphs, tables, maps, and available technology. (SI-A-10-2) 
[Analysis/Synthesis] 

 
16. Students will explain how new scientific data can cause any existing scientific 

explanation to be supported, revised or rejected (SI-A-10-5) [Application] 
 

17. Students will comprehend that many scientific investigations require the contributions 
of women and men from different disciplines in and out of science.  These people 
study different topics, use different techniques and have different standards of 
evidence but share a common purpose – to better understand a portion of our 
universe. (SWK-A-9-1) [Comprehension] 

 
18. Students will recognize that science is a systematic method of continuing 

investigation, based on the observation, hypothesis testing, measurement, 
experimentation, and theory building, which lead to more adequate explanations of 
natural phenomena. (SWK-A-10-3) [Comprehension] 

 
19. Students will justify that scientific theories are explanations of large bodies of 

information and/or observations that withstand repeated testing. (SWK-B-9-5). 
[Comprehension] 

 
20. Students will recognize that scientific knowledge and explanations have changed over 

time, almost always building on earlier knowledge. (SWK-B-9-7) [Analysis] 
 

21. Students will illustrate that much can be learned about the internal workings of 
science and the nature of science from the study of scientists, their daily work an their 
efforts to advance scientific knowledge in their area of study. (SWK-D-9-8) 
[Application] 

 
22. Students will investigate how the knowledge, skills and interests learned in science 

class apply to careers students plan to pursue.  (SWK-D-9-9) & (SWK-D-10-7) 
[Synthesis] 
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Preassessment 
 

 
 
 
 
 
Pre and Post Assessments constructed using the application ExamView Test Generator
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Lessons 
 All lessons are structured for 50-minute class periods.  Lessons provided are for the 9-day 

Subunit 1: Discoveries and Theories.    

 
Lesson 1 Where did the idea of the atom start? 
 
Key Questions to Learn 

1. What did the Ancient Greeks believe all matter was made of? 

2. How did the atomic theories of Democritus and Aristotle differ?  Who was correct? 

Learner Outcomes (Numbers reference student outcomes on pages 5-6) 
 1, 2, 3, 9, 14, 15 
 
Materials 

Modern Chemistry Textbook, Preassessment sheet for Atomic Theory Unit, MacBooks 

with iMovie application, Internet, classroom projector, Remote Desktop application 

Time Requirements 
2 days 
 

Engagement 
Day 1: Students will take the Atomic Theory Unit Preassessment.  Since this assignment 

is not graded, a discussion about the answers will occur immediately after completion.  

Attention will be given to the drawings the students made of the atom.  (25 minutes)   

Day 2:  Students will be shown an iMovie video made by the teacher.  The video 

incorporates multiple features available on the iMovie software. Students will get back 

into groups formed during Day 1.  Students will log onto a MacBook and access iMovie, 

and the internet.  Students will follow the teacher’s lead in making the basic structure of 

their Atomic Timeline.  (25 minutes) 

Exploration 
Day 1:  Students will be split into groups of three students.  Each student will log onto a 

MacBook and access the internet.  Students will research matter based on the ideas of the 
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Ancient Greeks, Democritus, and Aristotle.  Students will type information they find 

including URLs into a word document for use in Day#2 (25 minutes).   

Day 2: Students will continue constructing their Atomic Timelines incorporating 

information reviewed from Day 1.  (25 minutes)   

Explanation 
Day 2: Students will compare and contrast the theories of Aristotle and Democritus.  

These ideas will be incorporated into the iMovie project. (25 minutes – at same time as 

exploration)   

Extension 
Extension of Lesson #1 will occur in Lesson #3 as all atomic theories are combined.   
 

Evaluation 
Evaluation of the Atomic Timeline from Lesson #1 will occur at the conclusion of Lesson 

#3 as all groups will present their findings to the class.  Lesson #1 will also be evaluated 

with a test over the Atomic Theory unit.    

Teacher Notes 
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Lesson 2 Discovering the pieces of the atom. 
 
Key Questions to Learn 

1. Why is it important to learn all five parts to Dalton’s atomic theory even though some 

aspects of his theory are incorrect? 

2. Why was Thomson’s discovery of the electron so significant? 

3. How was Rutherford able to discover the nucleus and therefore the proton? 

4. What are the three subatomic particles and where are they located? 

 
Learner Outcomes (Numbers reference student outcomes on pages 5-6) 
 1, 2, 3, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21 
 
Materials 

Modern Chemistry Textbook, MacBooks with iMovie application, Internet, classroom 

projector, Remote Desktop application, Flinn Scientific Atomic Target Practice lab, 

cardboard squares, wooden objects, cork stoppers, push pins, tape, marbles 

Time Requirements 
3 days 
 

Engagement 
Day 1:  The lesson begins as students are told some discoveries, including scientific 

discoveries, were made accidentally. Students log onto MacBooks and access the 

internet.  Students are instructed to search for accidental discoveries.  Teacher will 

recommend sites to students who unable to find anything: Discovery Channel and the 

Science Channel.  Students will be selected at random to share their accidental 

discoveries.  These accidental discoveries will also help in the discussion about how the 

atomic theory has changed with time and improved technology.  (15 minutes) 

Day 2:  Students will be shown a cardboard square with a wooden shaped attached to the 

underside.  Students are asked, “How can be figure out what the hidden shape is if we 
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aren’t allowed to look at it?”  Students will offer various methods.  Rutherford was able 

to discover the structure of the atom even though he couldn’t see it.  Today, students will 

be using the Flinn Scientific activity Atomic Target Practice (5 minutes) 

Exploration 
Day 1:  Students will reform groups from Lesson #1.  Each student in the group of three 

will be assigned one of the following scientists: Dalton, Thomson, or Rutherford.  

Students will research the scientist finding each scientist’s atomic theory and pertinent 

experiments or accidents that helped each develop his atomic theory.  Students will also 

find pictures that best describe the model according to the assigned scientist.  This 

information will be saved in a Word document.  The activity will continue in Day 3 of the 

lesson.  (35 minutes) 

Day 2:  Students will roll marbles underneath the cardboard square tracing the assumed 

path of the object on a piece of paper.  After rolling the marble multiple times, the shape 

of the hidden object should be revealed.  (25 minutes) 

Explanation 
Day 2:  Students will answer postlab questions from Flinn Scientific Atomic Target 

Practice (10 minutes) 

Day 3:  Students in each group will share what each learned about his or her assigned 

scientist. (10 minutes) 

Extension 
Day 2:  Students will compare and contrast the materials used in completion of the lab to 

the materials that Rutherford used to discover the nucleus and structure of his atom in the 

Gold Foil Experiment. (20 minutes) 

Day 3:  Students will add information about the scientists’ models to their Atomic 

Timeline placing them in the correct order.  Students will emphasize how the model of 
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the atom has changed since the time of Democritus.  Students will also highlight errors in 

each atomic theory.  (40 minutes).   

Evaluation 
Evaluation of the Atomic Timeline from Lesson #2 will occur at the conclusion of Lesson 

#3 as all groups will present their findings to the class.  Lesson #2 will also be evaluated 

with a test over the Atomic Theory unit.    

Teacher Notes 
Details about the subatomic particles are covered in Subunit 2 as the Periodic Table is 

introduced.   

 

Atomic Target Practice is adapted from Flinn Chemtopic Labs, Volume 3, Atomic and Electron 
 Structure; Cesa, I., Ed; Flinn Scientific: Batavia, IL, 2003 
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Lesson 3 Improving and understanding the atomic model 

Key Questions to Learn 
1. What is the electromagnetic spectrum? 

2. What is the relationship between the speed of light (c), frequency (ν), and wavelength 

(λ)? 

3. How was Bohr able to develop his atomic model based on the emission spectra of 

hydrogen? 

4. How is light given off by atoms? 

5. Why is the Quantum Model described as the cloud model? 

 
Learner Outcomes (Numbers reference student outcomes on pages 5-6) 
 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 
 
Materials 

Modern Chemistry Textbook, MacBooks with iMovie application, Internet, classroom 

projector, Remote Desktop application, emission spectra tubes of various elements 

(Hydrogen is a must), power source for spectra tubes, spectroscopes for each student, 

wooden splints, solutions of the following nitrates: Lithium, Copper, Potassium, 

Strontium, Sodium, Calcium, Barium, 100-mL beakers, Bunsen burners, sparkers, 

goggles, colored pencils.   

Time Requirements 
4 days 
 

Engagement 
Day 1:  Once everyone is seated in the room, a spectroscope will be handed out to each 

student.  Students will be instructed to look through the viewing end while pointing the 

small slit at the receiving end towards the light source.  One window in the room will be 

opened so students can observe the spectrum produced by the white light of the sun (full 
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rainbow).  The window will be closed then students will observe the light from the 

hydrogen emission tube through their spectroscopes. Using colored pencils, the students 

will record hydrogen’s emission spectrum. No continuous spectrum will be observed 

rather distinct, bright lines are produced that are the characteristic emission spectrum for 

hydrogen.  (10 minutes) 

Day 2:  Students will be asked how fireworks get their colors.  Students will likely come 

to the conclusion that different compounds or elements are used.  (5 minutes) 

Exploration 
Day 1:  Students will research the Bohr model to determine how the emission spectrum 

of hydrogen allowed Bohr to produce his model. (20 minutes)  

Day 2:  Students will complete the Flame Test lab.  Wooden splints soaked in nitrate 

solutions of various elements will be inserted into a blue flame resulting in a change of 

the flames color.  Students will take pictures of the resulting flames using digital cameras  

(15 minutes) 

Day 3:  Students will be presented with notes on Planck, Einstein, Bohr, and the Quantum 

theory.  Students will build on these notes using reading from the textbook and online 

exploration.  These final concepts will be explored and information recorded in the Word 

document. (20 minutes) 

Explanation 
Day 1:  Students will successfully explain that the lines in the spectrum are due to 

electrons falling from higher energy levels to lower energy levels.  (5 minutes) 

Day 2:  Students, using concepts from the previous day, will explain the various colors 

using Bohr’s concept of falling electrons.  Multiple electrons falling from different 

energy levels results in the various colors. (10 minutes) 
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Day 3: Students will incorporate the newly found information about Planck, Einstein, 

Bohr, and the Quantum model into the Atomic Timeline iMovie.  Movies will be 

compressed into QuickTime format and submitted to the teacher’s drop box.  (30 

minutes) 

Extension 
Day 1:  Students will be asked to predict what will happen as electricity is passed through 

other emission tubes of various elements.  Each element gives a characteristic spectra.  

An emission spectra is like a fingerprint for an element.  Students will observe other 

elements and record their emission spectra using colored pencils.  (15 minutes) 

Day 2:  Students will load flame images from camera into iPhoto on the MacBooks.  

Students will find emission spectra for the particular element showing how each element 

has a different spectrum and a different resultant color. (20 minutes) 

Evaluation 
Day 2:  Students receive a worksheet relating wavelength, speed of light, and frequency. 
 
Day 4: Student groups will present their Atomic Timeline iMovies to the class.   
 

Teacher Notes 
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Postassessment 
 

 
 
 
 



ATOMIC THEORY INSTRUCTIONAL DESIGN 

 

17 

17 

 
 
 
 
 



ATOMIC THEORY INSTRUCTIONAL DESIGN 

 

18 

18 

 
 



ATOMIC THEORY INSTRUCTIONAL DESIGN 

 

19 

19 

 
 
 
 



ATOMIC THEORY INSTRUCTIONAL DESIGN 

 

20 

20 

 
 
 
 
 



ATOMIC THEORY INSTRUCTIONAL DESIGN 

 

21 

21 

 
Pre and Post Assessments constructed using the application ExamView Test Generator 


