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Part One: Analysis and Application 

LOGIC

Description and definition When an individual is provided information, they produce results by using 
deductive and/or inductive procedures. The results are not always realistic, 
however, based on the information the individual was provided, the results are 
accurate (Thagard, 2012). For example, if an individual is given the following 
color theory equation: !!
    +  = !
    (red)          (blue)              (yellow) !
The individual would deduce that when red and blue are added together, the final 
color would be yellow. Logically speaking, the individual would have produced 
an accurate result, based on the information provided. However, in the real world, 
when those two colors are mixed, the final color would be purple, not yellow. !!
    +  = !
    (red)          (blue)              (purple)

Example in a 9th-12th 
grade digital design 
classroom

WHEN: A student is learning a new software program for the first time, however, 
they have just finished learning about another software program made by the same 
company, and one that is also used for creative work. !
WHERE: In a classroom with their peers and an instructor.  !
HOW: The student might rely on logic when they are learning a new software, 
because they have already experienced a similar software. The student can use 
inductive and deductive procedures to experiment with the new software. For 
example, the student already knows how to achieve a desired result using software 
#1. There are certain steps that need to be taken in a specific order, and the result 
will always be the same. With that in mind, the student would think about the 
necessary steps for software #1 and attempt to apply the same steps for learning 
software #2. Logically speaking, if the same steps are applied the results should 
be the same. !
WHY: A student might rely on logic for this within the class because they might 
not have direct access to notes, presentations, or the instructor. If the instructor is 
busy assisting other students, the student can defer to using logic to experiment 
with the new software, to see if the same result will actually occur. The student 
might also rely on logic when learning a new software, because they know that 
software #1 and software #2 were made by the same company, and they are both 
used for creative design work. The student might develop a result that indicates 
that software #2 would have similar functions because software #1 was made by 
the same company, and both serve the same industry.
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Instructional strategies and 
techniques

When a new software is being introduced to the students for the first time, the 
instructor might point out various tools or functions that are similar to the 
previous software. For example, the way to change the number of sides on a 
polygon is done by double-clicking the icon. This function is the same in the new 
software. If the instructor models this, the students might pick up on that practice, 
and start to look for similarities between software #1 and software #2. This type 
of behavior indicates that the students are utilizing logic.

LOGIC

RULES

Description and definition Every individuals’ thoughts occur within mental parameters, which assists them in 
finding a solution or producing new rules. The end result is often times a behavior 
(Thagard, 2012).  Rules are the If / Then statements that occur within the brain. 
Rules work in conjunction with logic. Based on the results produced from logic, 
an individual can assume If this happens, then that occurs. For example, if the 
individual takes the color theory problem: !
    +  = !
    (red)          (blue)              (yellow) !
logically speaking, the individual would deduce that when red and blue are mixed 
it makes yellow. Then, the individual actually tests out the equation, and finds that 
the final mixed color is actually purple.  !!
    +  = !
    (red)          (blue)              (purple) !
At this point in time, a new rule is formed. The individual’s brain now knows that 
If red is mixed with blue, then the final color is purple, not yellow. Therefore, in 
the future, if the individual goes to mix purple, they know that red and blue will 
create desired color.
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Example in a 9th-12th 
grade digital design 
classroom

WHEN: A student has develop basic skills within a specific software, and is 
experimenting with the software to develop new learning and advanced skills. !
WHERE: In a classroom with their peers and an instructor, and/or at home 
(outside of the classroom). !
HOW: The student has already explored and developed basic skills to navigate the 
new software proficiently. If the instructor asks them to create a specific item, the 
student is confident and capable of producing the desired result without any 
hesitation. At this point in time, the student has utilized logic and rules to establish 
functional parameters of thought to support them in their further exploration of the 
program. The student is interested in experimenting with the software’s functions 
to develop a more creative design, and they already know, if they follow these 
steps, then it will produce this result. To achieve the more creative design, the 
student attempts to combine a couple of rules. If they follow these steps, and add 
in additional ones from another rule, then this design should occur. !
WHY: The student has developed an interest in learning more about the software, 
how it works, and what they can produce. The student already has the necessary 
skills to navigate the software efficiently, however, there is an additional desire to 
understand and navigate more. !
The student has a required need to produce a more creative design, as stipulated 
by an assignment. The assignment requires the student to take what they already 
know about the program, and elevate their final result, by adding in other creative 
elements that can be achieved by combining multiple steps from the basic skills.

Instructional strategies and 
techniques

When the instructor is introducing a new assignment, that requires additional 
creative elements that are beyond the basic skills, a guided instruction or 
individual instruction is provided. The instructor might demo how to create a 
gradient overlay that conforms to a specific shape within the design. The students 
might begin to try different variations of the demo, and apply that knowledge to 
other practices, to achieve a more creative result. That type of behavior would 
indicate that the students are utilizing rules.

RULES
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CONCEPTS

Description and definition Connections are established between individual/groups of ideas, spoken/written 
word, and images. Often times, the result is a behavior, however, the behavior 
might vary because concepts can be applied in multiple ways, which yields 
different results (Thagard, 2012). For example, if the individual takes the color 
theory problem: !
    +  = !
    (red)          (blue)              (yellow) !
they know that if they mix red and blue together, then they get purple, because a 
new rule was formed after they tested out the problem that was presented in the 
information. The individual determined that their logic was incorrect, so a new 
rule was formed.  !
    +  = !
    (red)          (blue)              (purple) !
The overarching concept in the color theory problem is, if two different colors are 
mixed together, then a third, new color is created. Therefore, if the individual takes 
that concept and applies it to the color mixing process, then they know they will 
get a variety of other colors, if they mix two different colors together. !
Initial information prior to experiment (logic):  !
    +  = !
    (red)          (blue)              (yellow) !
New information post experiment (rules): !
    +  = !
    (red)          (blue)              (purple) !
New information applied to other experiments (concepts): !
    +  = !
    (red)          (yellow)              (orange) !!!
    +  = !
    (yellow)       (blue)              (green)
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Example in a 9th-12th 
grade digital design 
classroom

WHEN: The student has progressed to the advanced course, and has been given 
the opportunity to design a piece of work for the school, group or individual. !
WHERE: In a classroom with their peers and an instructor, and/or at home 
(outside of the classroom). !
HOW: The student has been working with the software over the course of the 
introductory course, which covers three different softwares: #1, #2, and #3. Over 
the duration of the class, the student has developed an array of rules and concepts. 
Now, in the advanced class, the student has been approached by an individual to 
create a poster that has certain specifications, but they have creative freedom with 
the design. The student starts to develop an idea, pulling from all of the knowledge 
they have accumulated over the course of the last class. The concept of using the 
software, either individually or in conjunction with one another, to produce a 
creative piece is being applied by the student. They know that if they use this 
software, they will be able to produce a creative design for the individual, but the 
final result will be different. The student can use the rules from all of the previous 
projects, and still produce a different design. !
WHY: The student would employ the concept of using the software, either 
individually or in conjunction with one another, to produce a creative piece 
because they have a new task to complete. The new task requires them to produce 
something new and different from any of the other work they have completed. 
Furthermore, the student would use that concept to apply it to other areas in their 
educational journey. The students might utilize the software to produce a poster for 
their history course, or design a brochure for their world language class.

Instructional strategies 
and techniques

The instructor might demonstrate how they have used the software to create other 
pieces of design work for different occasions outside of the classroom. Up until 
that point, the students have only seen examples of the instructors work for 
projects they have completed in class. If the instructor demonstrates how that 
knowledge can be applied to other areas outside of the assignments, then the 
students might model that behavior, which would indicate that the student is 
applying concepts to other areas of work.

CONCEPTS
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ANALOGIES/CASES

Description and definition Individuals apply analogies or similarities to help devise a solution to a problem. 
In many instances, analogies are helpful in education and design when problem 
solving, decision making, explanation and linguistic communication is involved 
(Thagard, 2012). For example, if an individual takes the color theory problem: !
    +  = !
    (red)          (blue)              (yellow) !
they might take the concept of it: using two different colors to make a third, new 
color, and apply it to another unrelated scenario. The individual might apply the 
same thinking to a scenario in the kitchen. They have two items that can be eaten 
separately, but when combined they make a whole new item. For instance, think 
about ice cream and milk. Both items can be consumed individually, but if they 
are combine, they produce a whole new food item. !!!
    +  = !!
(ice cream)       (milk)              (milkshake) !
The individual created an analogy between the color mixing theory and the food 
items. They used the knowledge they had of one, and applied it to the other to 
assist them with problem solving. 

Example in a 9th-12th 
grade digital design 
classroom

WHEN: A student is working on any given assignment or task. !
WHERE: In a classroom with their peers and an instructor, and/or at home 
(outside of the classroom). !
HOW: This is most visible when a student is in the process of developing their 
ideas for an assignment, or attempting to complete a particular part of the 
assignment. Any type of creative work requires the student to engage in problem 
solving, decision making, and visually explaining their intended message. The 
student is able to recognize and identify similarities between the current 
assignment and past assignments, and draws upon their previous experiences and 
methods to complete the current assignment. For example, on a past assignment, a 
student created a collage poster using multiple images, which they had collected 
upfront before they started the design process. Now, for the current assignment, 
they have been asked to create a cd booklet that incorporates a collage of multiple 
images on the front and back covers. The student identifies the commonalities 
between the two projects, and decides to use the same method of collecting all of 
the photos upfront before starting the design process. !
WHY: A student may use analogies to assist them with the design process, so they 
can dedicate more time to problem solving in areas they might not have analogies 
for. The analogies help the student streamline the design process, because they are 
able to establish connections between certain behaviors, and replicate them to 
streamline the process. The student might also utilize analogies because they 
outcome yielded a positive result, like a good grade, or recognition. 
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Instructional strategies 
and techniques

The instructor might reference and/or demonstrate a certain procedure or set of 
behaviors from a previous assignment, while they are introducing the new 
assignment. The connection between the previous assignment and the current one 
might spark other analogies for the students to draw upon as they work.

ANALOGIES/CASES

IMAGES

Description and definition Much of what individuals do on a daily basis, requires them to use their sight. 
When an individual experiences or interacts with their environment through sight, 
a mental image is created and stored. The individual has the ability to visually 
remember a significant amount of information, which is more useful than lengthy 
text or verbal descriptions (Thagard, 2012). For example, the individual was 
presented with the original color theory problem: !
    +  = !
    (red)          (blue)              (yellow) !
which they decided to test out. The results indicate that when red and blue are 
mixed together you get purple, not yellow. !!
    +  = !
    (red)          (blue)              (purple) !
Later on, the individual is asked to recall how the color purple is created. Instead 
of referencing notes or text on how to make purple, the individual references the 
mental images that were created as they were making the color. They visualize the 
red and blue paint being mixed together.
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Part Two: Connections and Reflections 

 Prior to this course, I had a limited understanding of the mental representations, how they 

worked, and how they impact a learning environment. In my current district, the term 

metacognition has been a large focus. The new Common Core State Standards have acted as a 

catalyst for developing curriculum that involves more refined metacognitive practices, and 

dedicates more time to project-based learning.  

Example in a 9th-12th 
grade digital design 
classroom

WHEN: A student is working on any given assignment or task. !
WHERE: In a classroom with their peers and an instructor, and/or at home 
(outside of the classroom). !
HOW: Once the student is presented with an assignment, they must develop their 
ideas into a cohesive design. There are multiple design elements that must be 
pulled together to form their final design. In that process, the student references 
past assignments, and other items they may have come across outside of the 
classroom. For example, a student might want to create a poster to promote the 
new after school yoga program, that uses color blocking for the background, black 
silhouetted figures and a sans serif font. As they are planning out their design, they 
visually reference the advertisements produced by Apple in 2003. !!!!!!
The student will use the ads produced by Apple to draw inspiration from to further 
develop their own ideas. They have ideas that pop into their head, which are visual 
representations of things they have seen. Those visual representations are then 
blended into an original, unified design. !
WHY: The student might have a creative roadblock as they are developing their 
ideas for the new assignment. Often times, they will look back on past 
assignments, scour the internet, or flip through magazines for ideas. In that 
process, they make mental images of designs that catch their attention, which they 
can then references later on.

Instructional strategies 
and techniques

As the instructor develops and presents a new assignment to the students, often 
times an inspiration page will be included. The inspiration page contains examples 
of existing work that demonstrates successful examples of specific project 
requirements. In addition to the inspiration page, the instructor also develops their 
own example of the project for the students to reference. Once the students have 
started on the assignment, the instructor will conference with the students 
individually to discuss their design and where the project is headed. In those 
discussions, the instructor might reference other works of art or projects for the 
student to look at.

IMAGES
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 Our district has been working closely with Dr. Tony Rigazio-Digilio (Tony R.D.), an 

educational leadership professor at Central Connecticut State University. For the past two years, 

the high school staff has completed walk-throughs with Tony R.D., which require the staff to 

observe three different classes, and look for various components within the class. Many of those 

components encompass elements of metacognitive practices. Having experienced the walk-

throughs, as a ‘walker’, and as a classroom host, my own personal understanding of 

metacognition is best described as an individual’s ability to clearly express and communicate 

their own thought process to others; or in the simplest of terms, clearly communicate their 

thinking about their thinking. The discussions, post-walk-throughs, addressed metacognition but 

did not delve into the various mental representations that makeup metacognition. 

 As we started to explore and better define the various mental representations in this 

course, it forced me to think about how it applied more directly to my content area, art. One 

particular website displayed logic in a simplistic way, which made complete sense to me. 

Gavitron explained logic through images of a horn, a horse and a unicorn. Simply put, if an 

individual saw this set of images, they might come to the logic conclusion that unicorns do exist 

(Gavitron, 2011). The visual solidified my understanding of logic, and eventually my 

understanding of rules, concepts, analogies and images. Once I started to think about how theses 

mental representations functioned within my content area, it became more evident that these 

were the underlying elements of metacognition. In order for my students to clearly communicate 

their thinking about their thinking, I first needed to understand how they use each mental 

representation in my classes. Now that I have a clear understanding of how each mental 

representation works, and what they might look like in my classes, I can develop and implement 
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various teaching strategies and techniques to further enhance the students’ abilities to express 

their metacognition. This will become an important process for me to model for my students. If I 

can clearly demonstrate and communicate my own logic, rules, concepts, analogies and images 

to my students, they will eventually engage in that practice of expression. 

 This is an important practice to implement in classrooms because it will help our students 

to better understand how they learn, how they arrived at certain answers, how to communicate 

their thought process. It is not only a valuable practice for students, but teachers as well. 

Educators will be able to better understand how their students think, how they arrive a particular 

answers, and how to better engage them in work. 

 The other piece of the equation is project-based learning. Perkins points out, “The 

problems are deliberately somewhat messy. Generally they lack perfect answers and the learners 

need to seek information, not just work with what is given. Teachers facilitate the 

process” (Perkins, pg. 51). My content area naturally practices project-based learning, because in 

order to create an original piece of artwork, an individual must devise a solution using multiple 

resources.  

 Reflecting on my own learning styles, I learn best through kinesthetic experiences. For 

example, I only remember the projects I completed in my elementary school days, I do not 

remember the homework or worksheets. This is because I was required to seek out additional 

answers to complete the project, and I was emotionally invested in the work because I had the 

ability to pick something that was of interest to me. Therefore, I was able to establish personal 

connections between the lesson content and my own life.  
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 Fast forwarding to my classroom now, I try to incorporate lessons that revolve around 

project-based learning, and ones that provide my students with the most creative freedom. There 

will always be some learning component that must be met, like incorporating a certain skill or 

program function into their work, however, they have the ability to pick and chose how that gets 

incorporated. Luiz Pessoa points out, “emotional content can change the formation and 

recollection of a memory event, consistent with findings in both human and animal studies. 

Compared to neutral items, humans remember better emotionally arousing information, 

including emotionally charged stories, film clips, pictures, and words” (Pessoa, 2009). As long as 

my projects give my students creative freedom, they will always be emotionally connected to the 

work, because they are choosing elements that connect to them in some way. 

 Lori Anderson and her colleagues revised the tiers of Bloom’s taxonomy to better reflect 

the changing needs and demands of the 21st century learners. “The revised taxonomy uses verbs 

to better explain what students should be doing at each level: 1) remember, 2) understand, 3) 

apply, 4) analyze, 5) evaluate, and 6) create” (Harris, 2010). When students are creating they are 

synthesizing all of the lessons and information they have gathered from previous instruction and 

forming new, meaningful knowledge. In order for our students to function at the highest level of 

the revised Bloom’s Taxonomy, project-based learning needs to be the core of all curriculum. 

They will be equipped with the necessary skills to apply their problem solving skills to other 

scenarios outside of the classroom. 

 Ultimately, in order for my students to clearly communicate their thinking about their 

thinking and establish meaningful connections between their personal life and lesson content, I 

need to model and develop strategies that showcase the various mental representations through 
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project-based learning. When those two components are combined, the students and teachers are 

getting the best of both worlds. It would be difficult to have one without the other. Project-based 

learning emphasizes the mental representations, and it’s the teachers’ job to cultivate a learning 

environment that facilitates that type of learning. 

!
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