
Task Name:   
“Macbot:” A Shakespearean Introduction to Computational Thinking 
Macbeth, Act V  
 
Category: Speaking, Listening, Reading, Writing 

Suggested Grade Band: 9-12 

Pacing:  300 minutes 

Segment 1 - 50 minutes  
Segment 2 – 50 minutes  
Segment 3 – 50 minutes 
Segment 4 – 50 minutes 
Segment 5 – (2) 50 minute class periods 
Learning Objectives or Target: 

1. Creation of positive student collaboration that encourages respect for all perspectives. 
2. Reinforcement and understanding how literary/dramatic devices function in the Shakespeare drama 
Macbeth. 
3. Identification and translation of British English to Standard American English 
4. Identify how dramatic techniques and stage directions are expressed to translate human emotion  
5. Identify how literary techniques are used to translate into human and psychological actions. 
6. Learn Snap! Programming code to model and parallel how language and syntax functions like the 
English language.   
7. Introduce Computational Thinking methods into the English Language Arts Classroom.  
 
AKS: 
       LA12.A.1,2,3,4,9 
       LA12.B.32 
       LA12.D.30 a,b,c 
       LA12.E.38,39 d,  
       LA12.E.40b.41 
CSTA: 

• Computer Science Teachers Association 
o 6–8 2-A-4-8 | Define and use procedures that hide the complexity of a task and can be 

reused to solve similar tasks. In Algorithms and Programming | Developing and Using 
Abstractions 

o 6–8 2-C-4-12 | Analyze the relationship between a device's computational components 
and its capabilities. In Computing Systems | Developing and Using Abstractions 

 
 

 

 



Instructional Considerations: 

 Students have already: 

a. Read Macbeth Act I, II, III, IV, V 
b. Viewed and discussed literary terms and dramatic terminology students should 

understand and identify while reading Macbeth. 
c. Read and annotated Act I for syntax, connotation, alliteration, archaic language 
d. Read and annotated Act II for syntax, connotation, alliteration, archaic language and 

discussed during Literature Circles. 
e. Read, annotated and acted out Act III. Completed Prompt Book and acted out assigned 

scenes. 
f. Read, watched and completed Film Study worksheet of Act IV 
g. Students collaborated in groups of 3 to 4 and identified and made decisions on stage 

directions and potential actions for their Finch robots. 
h. Students have watched 3 tutorials on how to code in Snap! 

 
Materials needed: 

a. Individual student copies of Folger Shakepeare Tragic drama - “Macbeth” 
b. Laptop with BirdBrain Server Software installed and internet access 
c. Access to Finch Robot 
d. Instructions on lesson expectations 
e. Project Rubric(s) 
f. Load Lynch’s scholarly articles onto eCLASS 
g. Load Act V-Macbot rubric onto eCLASS 
h. Load BirdBrain Robot Server software onto eCLASS 
i. Set up discussion posts for each class onto eCLASS 
j. Load tutorials onto eCLASS 

 
Teachers Actions: 
Segment 1 
15 minutes – Students get into pre-identified groups.  They are to decide who will play which character 
in Act V - Macbeth.   
 
Reflection:  Students were very excited to see who their group members were.  I had asked students in 
each class to come forward and volunteer if they had experience with computer programming or coding.  
These students became the leaders of each group and provided additional leadership and guidance to 
their group members. Most groups worked well together and some allowed their group leaders to do all 
of the work.  This is typical of any type of group activity and was no different for this project.  
 
30 minutes – Students use the Folger Shakespeare Act V to create a Prompt Book and decide on what 
they want their robot to do and how they would like to have it “perform” as their character of choice. 
 
Reflection: Since students had already completed a Prompt Book activity, have blocked out their assigned 
scenes and acted it out (with humans) for Act III, they were comfortable completing this exercise in the 
allotted time period.  After working with the program for a few days, students realized that some of their 
ideas to have multiple robots complete a specific task was too time/labor intensive and modified their 
coding to meet with the limitations of their robots.   



 
10 minutes – Have students highlight all the most important dialogue, literary and dramatic techniques 
in their scene which will emphasize the importance of the essence of their performance.  
 
Reflection: This activity was a progressive task that involved annotations and modifications as necessary.  
Excellent group dialogue was present as individual students made executive decisions that affected the 
potential outcome of their performances. This is where the Computational Thinking Method began to 
take hold.  Students used a systematic process to think how they would get their robots to “perform” 
their part of the scene. 
 
Segment 2 
20 minutes – Watch tutorials on “Making your Finch Move” “How to program in Snap!” “Saving  and 
Exporting” 
 
30 minutes- Have students meet in groups, take a laptop, become familiar with how Snap! will work to 
help them achieve the goal of having a robot “perform” their chosen character in Macbeth.  Allow them 
to play in the Snap! sandbox and become accustomed to learning how coding works. 
 

Reflection: Students were able to develop their own personal schema to scaffold their background 

knowledge of the text into how they were going to write their code so that their bots acted as they 

planned during their blocking activities. They were able to use this time and space to figure out how they 

were going to utilize the Snap! Code to get their robots to perform the necessary actions required for the 

project. 

Segment 3: 

10 minutes - Introduce Macbot Discussion Posting activity on eCLASS.   

Reflection:  I introduced the importance of student posting in eCLASS and reflecting on their readings and 

work they were responsible for throughout the activity.  The discussion posts were worth 40 points on 

the rubrics and some students failed to complete these activities even after I had sent two “Remind.com” 

messages earlier in the evening before the posts were due.  All students had an equal opportunity to do 

well on this portion of the assessment.  Most of the students really enjoyed the project and saw value in 

the comparison of how writing code is similar to drafting and editing narrative writing.  Many enjoyed 

the challenge of learning how to think “computationally.”  It is notable that after interviewing students 

about what it took for them to learn the context of Macbeth-Act V.  They responded that learning the 

plot and character activities and descriptions actually was facilitated very quickly because they had to 

get to the larger task of learning to write the code to make their Macbots move as they desired.   

10 minutes - Distribute directions on expectations. Distribute rubric and discuss. 

30 minutes – Students will take laptops, get into groups and begin programming Snap! code to develop 

a program that makes their Finch robots “perform” a specific dramatic interpretation of their scene in 

Macbeth. 



 

Segment 4: 
50 minutes - Work together in groups to program their robots. Continue to monitor student progress as 
outlined on the rubric. 
 
Reflection: After three days of programming, students experienced a typical learning curve when 
learning something new.  Some were frustrated, some were in their comfort zone and others were 
somewhere in between.  Overall, students felt relieved that I had assigned a Subject Matter Expert 
(coding expert - per se) who was able to guide them through translating what they wanted and needed 
to accomplish with their Macbots.  Assigning a SME to each group was invaluable as each member of the 
group pulled together to accomplish the large task of acting out the scene they were assigned.   
 
Segment 5:  
50 minutes - Robots “Perform” selected scenes in Macbeth.   
50 minutes – Robots “Perform” selected scenes in Macbeth. 
 
Reflection: Several logistical challenges had to be overcome for performances.  The laptops took 10 
minutes to come up to the log on screen.  This required me to start logging the laptops as early as 6:40 
a.m. to get them prepared for students to use during 2nd through 4th periods (at 8:25 am).  Also, several 
of the “Macbots” had loose connections, broken wheels, or did not connect to the laptops through the 
USB cable.  These difficulties took a generous amount of time from the actual presentation time the 
students were slated to show their scenes.  As always, students made up excuses as to why their laptops 
did not connect with the program, the bots, or their code didn’t work. In addition, some students were 
absent but I handled these issues independently so as to not interfere with the other members of their 
group.   
The presentations went well.  We started off in the hallway but it got progressively noisy and students 
kept walking by our presentation area and interrupting.  I moved the presentations to the room where it 
was far easier to hear.  At first, the students had their Macbots read the text via the computer speaker 
and we all agreed that the computer “voice” definitely did not have the same effect that student voices 
allowed.  The joy of listening to Shakespeare is most effective when the inflection and pauses are 
integrated into the presentation.  Students who once struggled with having to read the archaic language 
earlier in the play now welcomed the opportunity to read the text and “emote” their Macbots through 
the usage of movement and lights flashing.   
Some notable programming included a group that over dubbed a woman moaning while Lady Macbot 
was speaking the famous “Out, damned spot, out, I say!” Their bot simultaneously flashed a red beak, 
moved back and forth as if to recreate a hand washing motion. All of these actions happened while 
bringing the bot forward to move in a straight line as if to simulate Lady Macbeth sleepwalking.   
Another group staged a magnificent fight scene in scene vi where 6 bots were synchronized together to 
show a line of “soldiers.”  They had the beaks flash in the colors of green and blue to signify when 
Birnam Wood meets Dunsinane.  Another group programmed their Macbots to recreate scene vii when 
Malcom kills Macbeth in Scene viii of Act V. Their scene included two bots ramming into each other to 
symbolize the fight between Malcom and Macbeth. No students were able to program a decapitation 
scene but they improvised and flipped their bot over to show Macbeth’s death in scene viii.  
  



  



Act V - Macbot Assessment Criteria 

Student Name: ___________________________ Act 5, Scene: _________ 

Category Description Scale 

Participation 

in Group 

Work 
(30 points) 

Based on three classroom observations, this is the degree to 

which you demonstrate active and productive contributions 

to your group. Evidence includes things like: clearly being 

present and attentive, actively engaging by taking notes, and 

contributing to the group to help move through challenges. 

     12/8 - Observation  
0   1   2   3   4   5   6   7   8   9  10 

     12/11 - Observation 
0   1   2   3   4   5   6   7   8   9  10 

     12/12 - Observation 
0   1   2   3   4   5   6   7   8   9  10 

Quality of Final 

Performance 
(20 points) 

Based on observation of the final performance, 
Part A includes: the degree to which your group shows they 

interpreted the literary text and successfully translated their 

interpretation into a performable program.  Groups should 

also speak briefly to their process.  Part B includes: how did you 

represent the literary and dramatic devices into your robot’s 

actions, explaining which commands symbolized these devices, 

driving your robot and answering any questions that might arise 

regarding clarification of the meaning of your scene. 

 

 

       Part A 
0   1   2   3   4   5   6   7   8   9  10 

       Part B 
             0   1   2   3   4   5   6   7   8   9  10  

Quality of 

Macbot Logs 
(40 points) 

Based on your four individual Macbot Logs, this is the degree 

to which you compose organized, specific, thoughtful, and 

well-developed reflections to the assigned prompts. Evidence 

includes things like: clear structure, referring to specific aspects 

of the project, and offering detail for specific insights.   

 

Macbot Log #1 - 12/8 
0   1   2   3   4   5   6   7   8   9  10 

 

Macbot Log #1 - 12/11 
0   1   2   3   4   5   6   7   8   9  10 

 

Macbot Log #1 - 12/12 
0   1   2   3   4   5   6   7   8   9  10 

 

Macbot Log #1 - 12/13 
0   1   2   3   4   5   6   7   8   9  10 

Timeliness 
(10 points) 

The degree to which you start working on time, honor the time 

we have in class (i.e. mind digital distractions), and submit all 

assignments on, or before, the due date.  

 

0   1   2   3   4   5   6   7   8   9  10 

Total Points Earned _____ / 100 

Narrative Feedback 

  



Artifact A – Macbot Scratch Code written by student Madison S. 

 



Artifact B – Macbot XML code written by student Nik Z.  

 

 



Madison S. – Act III, ii-Prompt Book for Human Blocking 

 



Madison S. Act III, ii – Prompt Book for Human Blocking



  

Madison S. Act V, iv-Prompt Book for Macbot Blocking 



  

Madison S. Act V, iv-Prompt Book for Macbot Scene Blocking 



Artifact C-Macbot Discussion Posts from Madison S. 

Madison S. posted Dec 8, 2017 7:56 PM 

The future is technological, so it is time to start changing our classrooms to cater to these needs. Based on the articles, Mr. Lynch is able to 

make some very convincing observations on the connection between the conventional English language and computer code as well as 

explaining how programming should be used in the English classroom. Students grow through trial and error, and learning how to use code can 

be frustrating initially. They are able to work through their problems by doing research and communicating with their peers when they learn 
something new. Additionally, if teachers conduct this "experiment," they should require the students to log their progress. Not only will these 

logs be used to calculate the majority of the student’s grade, but it will also allow for insight on the students’ progress. As they begin to 

understand how to code, teachers will be able see an accomplished tone through their writing. Finally, incorporating computer science into the 

English classroom allows for student who are more STEAM minded to understand language arts in a way that suits their strengths. When 
coding a story, words become numbers, and actions in the text are portrayed through programs. The same process of breaking down 

components of a story can be used, but instead of writing in English as a measure of student understanding, coding is used to test their 

knowledge.      

I feel the points discussed in the article are very applicable to learning how to study complicated British literature. Just like coding, there is 

always a learning curve at the beginning. I was not used to reading Old English and Shakespearean language when I entered this class, but 
through extra research for helpful aids and practice, I am able to interpret this type of reading with greater ease. I think this Macbot project is 

applicable to me because I excel in math and science fields, but have a harder time in English.   

Madison S. posted Dec 11, 2017 5:53 PM 
Students often question the importance of literature; I can attest to this. Although at times reading literature such as Hamlet and The Scarlet 

Letter may seem like pure agony, it has influence in almost all subject areas. Literature is a form of art with its beauty found in its words. It is a 

form of history with evidence of the past seen through its structure. It holds the first traces of religion as well as the beginnings of science. 

Literature teachs us moral lessons so we are not destined to repeat other's failures. Literature provides communication across the languages. You 

could even be living during the time of literature yet to be written. Literature is not tought in schools to tourture us; we read it so that we are 

prepared for whatever field we enter. 

As with all areas of study, the "Digital Age" has forever changed the way we study literature. With inventions like the Kindle, you can buy 

almost any book with the touch of a button, and many books can be found online for free if they are in the public domain. Websites such as No 

Fear Shakespeare and Spark Notes make summaries and translations available right at your figure tips. Audiobooks are also readily available 

for anyone willing to spend a couple bucks. None of these technological advances are either good or bad, just different. When used 
appropriately, these resources can help a student understand the material better. But many students rely solely on these resources instead of just 

opening the book to read. I think the "Digital Age" is all about discovery, therefore one way is no better than another. Take this project for 

example, I never thought I would be computer programming in a British literature class, but it has actually helped me understand the text better. 

It is all about innovation; after all, the definition of insanity is trying the same thing over and over and expecting different results. The future is 

change, and literature is no exception. 

Madison S. posted Dec 12, 2017 9:43 PM 
There are many similarities that can be found between literature and computer coding. Specifically considering Macbeth, the construction of 
plays easily compares to the process of programming a robot. For instance, plays que the actors by stating the name of the character before all 

lines. When programming the "Macbots" you must initially start each que by using a "start when the space button is pressed" block; this allows 

the robot to begin it's commands. There are some literary terms such as asides, when a character speaks a line that is not heard by the others, 

that can be represented through coding. By programming the robot to move away from where the scene is occurring to state it's line, you create 

the image that what the robot is saying is seperate from the rest of the robots. An interesting feature that enhances the meaning of the literature 
is the ability to change the lights on the nose of the finches. For my scene(scene four), we are able to make all the robots march in with red 

lights to represent the war that is about to occur. As the scene progresses, Malcolm commands the army to grab a tree branch so they can blend 

in with the Wood of Birnam; at this point, we programmed our robots turn green to represent their camouflage. Additionally, we were able to 

make character clear by utilizing the lights. In play literature, it is clear to see who is speaking because the names are stated by every line; to 

have the same effect with the robots, each character has a color they use when they are speaking. When they have finished a line, they return to 
the same color as the rest of the finches. Similarities were very easy to find, but the new method of representing them is what makes this project 

unique.  

Madison S. posted Dec 13, 2017 9:07 PM 
I have learned that computational and literary languages have more in common then I originally thought. For both, it is important to break the 

process down in order to have a better understanding of the system as a whole. With literature, the outcome of the story is unclear at the 

beginning, but as you read and closely analyze the text, you can gather context clue and foreshadowing of where the story will lead to. Coding 

is very similar; initially, you might have an idea of what you want your robot to do, but as you program the commands, ideas change and you 

alter what you originally thought would happen, usually for the better.  I think a really interesting project that could be used in the English 

classroom could be the creation of a video game about a piece of literature. Not only would students learn about programming a computer 

game, but the other classmates would get a chance to play the games that they put their hard work and energy into. This would also allow 

students to put their own spin on classic literature, making every game unique.  Overall, I’m glad I was able to participate in such an innovative 

class room assignment. 



Artifact D – Macbot Discussion posts by Nik Z. 

  

Macbot Post #1 

Nikolas Z. posted Dec 8, 2017 7:44 PM 

Lynch's view in this is showing how using technology is creating and showing a different view then what is normally shown in a book. This new 

Literature shows how taking specific data from words can show new information in the book that isn't normally seen by the average reader. 

They used an example of how a book was recorded for how often certain words appeared and it showed in the specific book that the main 

character isn't talked about as much as the main characters mother in the story. The e readers also take into account extra information that can be 

used at later dates like what is commonly highlighted between most of the e reader's users. His over all argument is how they can be used in a 

learning environment as well as how they help users or hurt them. 

Macbot Post #2 

Nikolas Z. posted Dec 11, 2017 8:56 PM 

My opinion on why we read literature in school is because it gives us experience in foreign stories that help with history as well as expand a 

vocabulary. I think more books will be electronic, which will help students make notes and find more information. It is said that electronics 

make people dumber, but i disagree saying they help you find more information and learn it faster and easier. Studying literature in a digital age 

will increase comprehension of the stories as well as constant forms to annotate. This will make learning stories easier in a class room as well as 

transporting them to were you can't "forget them at home." This will also make people lazier in reading the stories, to where they will be easier 

to cheat and skip on reading to use spark notes instead. 

Macbot Post #3 

Nikolas Z. posted Dec 12, 2017 7:15 PM 

The biggest difference Between written language and computer language is what you write more or less. With a computer you have to say 

exactly to the point with what you mean. With written language a lot of things can be inferred and filled in. Robots, and computers don't 

understand this at all. A big similarity that most people don't see is that you have to write full sentences for both and use the right syntax for it to 

make sense for either humans or robots. The way you write for both has major similarities for how it gets the point across. Words in the book 

program images into your head, computer programs make a computer think, and work certain ways. Both Computer language and written 

language are very similar and different. It matters what you are trying to say, and whats the point you are trying to get across. 

Macbot Post #4 

Nikolas Z. posted Dec 13, 2017 10:02 AM 

That human language is hard to implement into machine language. The machine language requires a lot more precise statements, while the 

written language only needs the words typed or written to make it understood to the reader. It is easier to show emotions with the robot though, 

because of how it can light up while when reading you have to understand what emotions are being represented. Another way you could 

represent this scheme is through 3D modeling and creating a cinematic which would show the the emotion through the camera angles as well as 

the actions seen in the scene. 



 

Benjamin J. posted Dec 8, 2017 9:49 PM 

Lynch's main argument is that we must include software and programming because it is essentially the way of the future. Some of the 

benefits, other than simply learning programming, are better logical thinking and a more developed personal writing style. He says that 

English class focuses on mechanical skills and analysis, which lines up almost perfectly with programming. Another big argument is the fact 

that critical analysis along with compression is more easily seen if programming is known. If books are quantified using code, the authors 

patterns and distinct writing features become more prominent. Using computers and software causes people to seek answers, and if paired 

with literature students are more likely to search for the correct answer and prove why. For example, while coding the macbot it is very 

important to have a full understanding of what is truly going on in the scene so that you can accurately depict the action. If we were just 

reading the play, I probably would not search for the true meaning, rather brush over the text and take it for face value. The software also 

causes people to work in "teams". All technology is connected, and if we were all reading a book and have some form of interactive interface, 

other people could also see it, causing more room for thought. The macbot project would be almost impossible if the class were to work on 

their own. Learning every single piece of code one at a time, without the creativity of others would slow the project. Being connected while 

continuously learning and applying programming to literature causes a more analytic view of the text. Incorporating a more modern idea to 

the English not only keeps it interesting but leads to a better understanding of what we are reading. 

Benjamin J. posted Dec 11, 2017 7:55 PM 

 
We study literature in school for a number a reason. It helps us become better critical thinkers, and gets our brains thinking. In addition to 

critical thinking, it allows us to view the world in different perspectives. As people we can't experience everything, but reading about events 

or experiences gives us a chance to analyze something off our spectrum. Reading teach us to analyze everything. Everything has two 

meanings, and by learning how to analyze and how to pick up on key meanings in literature, we can then apply it to everyday life. The digital 

age is having a few different effects on literature, one major effect being accessibility. Now that we have the internet, we have an unlimited 

source of information and reading material to do with what please. In theory that sound great, but with the world being more connected and 

moving faster, less and less people want to spend time reading the long drawn or literature and tend to turn to a summary or something less 

sophisticated. Literature in school seems to lag behind the information curve. Most likely due do funding, reading material in school is usually 

out dated. This causes students to pay less attention and might even cause negative feelings toward reading in general. The ideal way in which 

we should study literature is stay connected with technology. Students, especially at our age, enjoy learning and using technology. If we were 

able to use technology and develop a positive idea of reading, it would help keep students engaged. Technology should be used as an asset to 

literature not a counterpart. I do not mean that spark notes should be the "go to" in the class room, but instead if we were to have connected 

book where everyone could see what other people were annotating, it might spark thought. Technology has a chance to give students a 

positive look on reading, and also a better literature involved education. 

Benjamin J. posted Dec 12, 2017 8:43 PM 

There is one huge similarity in computer language to English/human languages. Syntax is key. In code, one small mes up will ruin your entire 

program. All it takes is that one miss placed bracket or the one word spelled wrong and everything just breaks. In human language, one small 

grammatical error can completely mess up the meaning of a sentence. Another big comparison is writing difficulty. By difficulty I mean 

getting your ideas onto paper in a structure that makes sense. Everyone experiences it, the times when you know what you want to say you 

just can't figure out the best way to word it so it makes sense on paper. It is the same thing for coding, you might know what you want happen 

but can't always instantly type it. One major difference is subjective perception. Literature can be interpreted and perceived in many different 

ways, depending on the reader. Computer code on the other hand is black an white. It either works and works the same for everyone, or 

doesn't and doesn't work the same for everyone. Computer code and literature have a strong connection in terms of mechanics and the extreme 

analytical skills to understand whats going on, but code seems to be more strait forward and less though provoking.  

Benjamin J. posted Dec 13, 2017 11:07 PM 

Human language and computer language actually have a lot in common. For starters, let’s talk about the learning curve. Just like learning a 

human language, the process of learning the language is much harder than using it. For example, it took about a day to learn how to use Snap! 

and everything involved with it. But once we learned how to use the program, it only took us about half the class period to actually make the 

code before we did small touch ups. The importance of knowing mechanics of both human and computer languages is important to. Similar to 

grammar in English, if you mess up just one thing in code the whole thing just breaks. I think one of the best ways to include the computer 

language into an English class is a more interactive program. I mean making a "bot" that could be used for studying or something. Taking AP 

computer science showed me how much we really could do with programs. For example, someone could make a study bot for vocab. It asks 

you a question, you type in your answer, and it tell you right or wrong and then flags it and asks again at the end if you got it wrong. Although 

we may lose the literature by doing something like that, it is just a start to what we can really do with computer code. There could even be app 

development where students around the country can connect to each other if they are reading the same materials or doing similar projects. The 

relationship between human and computer relationship depends on how open minded someone is willing to be with their learning, but with an 

open mind the applications are endless. 

 

Artifact E. Discussion postings by Ben J. 
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