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Creation of an Engineering Epistemic Frame for K-12 Students 

(Fundamental) 

Abstract 

 

In implementation of K-12 engineering education standards, in addition to the professional 

development teachers need to be trained to prepare students for future engineering careers, 

assessments must evolve to reflect the various aspects of engineering. A previous research 

project investigated documentation methods using a variety of media with rising high school 

juniors in a summer session of a college preparatory program [1].  That study revealed that 

although students had design journals, storyboards, and traditional assessments, in situ video 

recordings captured decisions and evolution of projects differently.  To further investigate the 

potential of ongoing interactions as spaces for demonstrating engineering thinking and ideas, a 

framework was created to analyze in situ video clips.  An epistemic frame [2-6] was developed 

to capture skills, knowledge, identity, values, and epistemologies of engineering relative to K-12 

formal and informal spaces.  First, this paper will describe the development of an engineering 

epistemic frame for K-12 students and its synthesis using literature, local contexts, and national 

policy directives and its application to one pilot set of data as a case study.  The context of the 

case study was final four-week summer session of a college preparatory program of future first 

generation college students located in a northeastern urban center.  The 22 students (14 female, 8 

male) were recruited into the college prep program in a school district where 86% of the students 

were minority and 75% low-income.  The course was an engineering science course staged as an 

engineering firm reality television show where students had a weekly challenge that lead to final 

projects.  The project of spotlight for this research was a medical device that would help improve 

life in some manner involving a prototype and using electric circuits concepts learned over the 

course of the summer.  The frame was applied to 26 video clips to evaluate the kinds of 

engineering and design knowledge that could be identified and assessed from brainstorm 

sessions and studio critiques of 9 project groups.  The video clips of one group project were 

coded according to the engineering epistemic frame.  Results showed that over half of the 

students displayed all aspects of the engineering epistemic frame, some students displayed many 

of the elements of the epistemic frame, and three students exhibited no elements of the epistemic 

frame.  In summary, the first version of the engineering epistemic frame was effective for 

viewing learning in situ, and brainstorm sessions and studio critiques are spaces where 

knowledge occurs. 

 

Introduction 

 

As engineering expands into K-12 education through curriculum[7, 8] and local[9] and 

national standards[10], theme and magnet schools[11], and teacher professional development[12, 

13], excitement and engagement are improving, but there are still challenges with assessment.  

As students matriculate through the K-12 system and into college, they are currently assessed via 

projects, rubrics, and traditional tests.  These assessments are shallow in that they do not reflect 

Pellegrino’s priorities of cognition, observation, interpretation, comprehensiveness, coherence, 

and continuity[14-16].  However, there is potential for innovative assessments that can capture 

not only content, but skills, and behaviors that are desired in the dynamic, interdisciplinary 

engineering and design space.  There is still a need for an assessment tool that accomplishes the 



following goal: “to make judgments about students’ work, inferring from this what they have the 

capacity to do in the assessed domain, and thus what they know, value, or are capable of doing” 

[17]. 

 

In a research project aimed at observing documentation behavior of students, researchers 

found from in situ video that student ideas and projects change along a different timeline than the 

entries in storyboards and journal entries reflect [1, 18].  The timeline of an average team’s 

documentation behavior is shown in Figure 1, where storyboard and design journals (along with 

photographs) were the expected receptacles for student thinking.  Yet, in situ video clips revealed 

multiple iterations, represented by purple thought clouds, that showed changes in project 

trajectories which did not appear in any other of the offered media options.  These results 

showed that educators and researchers were not currently capturing what students were doing 

beyond what they document or in their interactions.     

 

 

This revelation inspired a new line of inquiry to develop a tool that could capture 

different ways in which students express their knowledge while completing engineering design 

projects.  This lead to the research towards developing a tool which could capture different 

expressions of engineering knowledge from interactions and conversations. 

 

Literature Review 

 

Several learning theories were considered in an attempt to assess knowledge and extract 

behaviors of students within a classroom.  They included, but were not limited to, funds of 

knowledge[19, 20], islands of expertise[21, 22], and communities of practice.  Here we highlight 

the most relevant theories. 

 

An island of expertise[21, 22] is a narrow topic that children have interest and engage 

with it until they have deep and rich knowledge.    The islands of expertise develop over time 

after opportunistic interactions related to the interest.  A community of practice[23-25] is 

Figure 1 Average documentation behavior of student project groups 



comprised of a group of people who share language, culture, practices, repertoire of knowledge, 

and ways of knowing.  Individuals within a community of practice express identity and ways of 

knowing specific to the community.  Classrooms are examples of communities of practice in that 

they have unique belief systems, expectations, and values about what constitutes knowing, so 

students can develop ways of thinking and identities.  Pedagogical praxis posits that different 

communities of practice have different ways of knowing as they prioritize and value particular 

information over other information and add to the body of knowledge.  Various disciplines will 

have different epistemic frames because of the differences in their respective components[22, 26, 

27].   

 

Epistemic frame[22, 27] theory takes into account all of the ways of being and knowing, 

skills, knowledge, and community that particular professions have.  Islands of expertise 

necessitate the development of an epistemic frame because knowing what is important, how one 

determines what is important, and knowing other members of the community value certain 

knowledge over others is important.  Inclusion experiences[28] and virtual internships[29] have 

provided middle school and high school students with real-world applications and practice in a 

community of practice of engineers.   

 

Epistemic frames are “collections of skills, knowledge, identities, values, and 

epistemology that professionals use to think in innovative ways”[28].  Skills are “things that 

people within the community do”[28, 30].  Knowledge relates to “the understandings that people 

in the community share”[28, 30]. Identity is the way that community member see or might see 

themselves [28, 30].  Values are the agreed upon beliefs community members hold [28, 30].  

Epistemology relates to the justifications, warrants, or rationale that support decisions or actions 

within the community about what knowledge is true[28, 30].  There are “things to know, ways of 

knowing them, and ways of finding about them” [31], especially in design and engineering.  

“Epistemic frame theory suggest that learning to solve complex science, technology, 

engineering, and math (STEM) problems from being part of a community of practice” [32]. 

 

In this exercise, we defined a summer college preparatory engineering and design class as 

a community of practice where students were performing authentic tasks in which they could 

develop or expand an epistemic frame.  We focused on the interactions that occurred while 

students completed an engineering design challenge and attempted to apply epistemic frames to 

assess student ways of being an engineer.    

 

Creation of Engineering Epistemic Frame for K-12 Engineering (EEFK12) 

 

The engineering epistemic frame for K-12 (EEFK12) was created by synthesizing local 

frameworks[9], higher education goals, policy directives[33, 34], and relevant literature.  The 

development of the frame occurred using a similar process used by Chesler and colleagues [32] 

in the development of an online professional practice simulator for freshman undergraduates and 

Arastoopour and colleagues’ virtual internship[29] where they used ABET Criterion 3 as a 

foundation.  Local standards from Massachusetts were used because the curriculum for the 

summer program was written with them as its foundation and would allow for better alignment 

with the undergraduate higher education expected outcomes.  ABET Criteria 3 present the 

expected abilities and knowledge undergraduate students should be able to demonstrate upon the 



completion of an accredited undergraduate engineering program.  Since its release, The Engineer 

of 2020 has influenced engineering education as it described what attributes class of 2020 

engineering graduates should possess. Literature provided the justification for other elements of 

the epistemic frame.  This engineering epistemic frame (EEFK12) is a synthesis of literature, 

standards, directives, and outcomes from stakeholders involved in the education and training of 

engineers from pre-K through undergraduate education.  This frame is visually represented in 

Figure 2.     

 

Figure 2 Visual Representation of Relationships between Local Standards, National 

Directives, Higher Education Outcomes and Literature Synthesized for Engineering 

Epistemic Frame 



The epistemic frame elements are skills(S), knowledge(K), identity(I), values(V), and 

epistemology(E), and have been coded as such for analysis.  Each parent code (S,K,I,V,E) has a 

set of sub-codes that allow for macro and micro analysis.  The nomenclature for each code is 

parentcode.subcode, for example k.localknowledge represents the sub-code localknowledge 

under the parent code K. (but indicated in lowercase).  Figure 2 shows how sub-codes are 

connected to the local (blue circle), national (yellow circle), or higher education frameworks (red 

circle), and how the community creed (white circle) and research literature (large black circle) 

are involved in the generation of this engineering epistemic frame, and when codes are the result 

of overlap between sources [35].  The codes are explained at the macro level with operational 

definitions and examples in Table 1.  The sub-codes are explained in detail following tables by 

their respective frame (S, K, I, V, E) element later in this section.  For organizational purposes, 

colors have been associated with each element (skills-yellow, knowledge-green, identity-orange, 

values-blue, epistemology-gray), and those colors will be a guide throughout the rest of this 

document. 

 

Table 1 Operational Definitions and Examples of Epistemic Frame Elements 

Code Operational Definition Examples 

Skills 
Refers to abilities engineers 

display 

Brainstorming, identifying 

needs 

Knowledge 

Using mathematic or scientific 

vocabulary or acknowledging 

engineering relationships 

Examples include:  force, 

weight, pressure 

Identity 
References or presents playing 

roles 
Designer, user 

Values 

Refers to concepts or behaviors 

important to engineers or their 

practice 

Concerned about stakeholders 

in implementation of design, 

brainstorming multiple ideas, 

giving constructive critique 

Epistemology 

References justifications for 

decisions or actions in the 

engineering profession 

Making decisions based on 

cost or legality, data, or testing; 

using knowledge of math 

equations or scientific theory in 

design, evaluating tradeoffs 

 

In constructing the engineering epistemic frame, the first step was to highlight the local 

standards and see where in the epistemic frame they align.  Since the curriculum units were 

limited to certain standards, those were included, and the state-approved engineering design 

process [9], shown in Figure 3, was broken down into 8 skills.  Those standards were distributed 

appropriately and resulted in 10 skills, and 10 expressions of knowledge, shown in Table 2. 

 

 



 

Figure 3 Massachusetts K-12 Engineering Design Process. 

 

Table 2 Skills and Knowledge alignment with Massachusetts Frameworks 

Label Framework Sub-Code 

ED1 

2.1  Identify and explain the steps of the engineering design 

process, i.e., identify the need or problem, research the 

problem, develop possible solutions, select the best possible 

solution(s), construct a prototype, test and evaluate, 

communicate the solution(s), and redesign. 

s.need, s.research 

s.developsolution 

s.choosesolution, 

s.build, s.test 

s.communicate, 

s.redesign 

ED2 

2.2  Demonstrate methods of representing solutions to a 

design problem, e.g., sketches, orthographic projections, 

multi-view drawings.  

s.representation 

ED3 2.3  Describe and explain the purpose of a given prototype.  s.communicate 

ED4 

2.4  Identify appropriate materials, tools, and machines 

needed to construct a prototype of a given engineering 

design.  

k.materials 



ED5 

2.5  Explain how such design features as size, shape, 

weight, function, and cost limitations would affect the 

construction of a given prototype.  

k.featureimpact 

CT1 

5.2  Identify and describe three major types of bridges (e.g., 

arch, beam, and suspension) and their appropriate uses (e.g., 

site, span, resources, and load)Design and construct a 

bridge following specified design criteria (e.g., size, 

materials used). Test the design for durability and structural 

stability. 

k.bridgetype 

CT2 

5.3  Explain how the forces of tension, compression, 

torsion, bending, and shear affect the performance of 

bridges.  

k.bridgeforces 

CT3 
5.4 Describe and explain the effects of loads and structural 

shapes on bridges.  
k.bridgeeffects 

BT1 

7.1  Explain examples of adaptive or assistive devices, e.g., 

prosthetic devices, wheelchairs, eyeglasses, grab bars, 

hearing aids, lifts, braces. 

k.adaptiveexamples 

BT2 

7.2  Describe and explain adaptive and assistive 

bioengineered products, e.g., food, bio-fuels, irradiation, 

integrated pest management.  

k.adaptiveproducts 

BT3 

Brainstorm and evaluate alternative ideas for an adaptive 

device that will make life easier for a person with a 

disability, such as a device that picks up objects from the 

floor.  

No sub-code,  

 Project objective 

AF1 

2.2  Distinguish among tension, compression, shear, and 

torsion, and explain how they relate to the selection of 

materials in structures. (pg 92) 

k.matforcestructures 

AF2 

5.1  Explain how to measure and calculate voltage, current, 

resistance, and power consumption in a series circuit and in 

a parallel circuit. Identify the instruments used to measure 

voltage, current, power consumption, and resistance.  

k.measureelectric 

AF3 
5.3 Explain the relationships among voltage, current, and 

resistance in a simple circuit, using Ohm’s law. 
k.ohmslaw 

 

After the standards were distributed, a review of higher education and policy directives 

was completed.  Historically a trailblazer in first year engineering and the transition from high 

school to undergraduate engineering programs, Purdue University engaged ABET criteria 3 and 

Engineer of 2020 attributes, integrated them, and established twenty target attributes of 

“renaissance engineers” which was approved by their faculty and categorized as abilities, 

knowledge areas, and qualities[36] and are shown in Figure 4. 



 

Because these target attributes were more detailed and expansive, had a greater potential 

for assessment because of their specificity, and were more aligned with many of the S,K,I,V,E 

elements of the epistemic frame than the attributes proposed by the National Academy of 

Engineering, this engineering epistemic frame includes more than the ten NAE Engineer of 2020 

attributes.  The alignment of the Purdue Engineer of 2020 Target Attributes with the epistemic 

frame elements is shown in Figure 5. 

 
Figure 5 Alignment of Purdue Engineer of 2020 Attributes with Elements of Epistemic Frame 

Figure 4. Purdue University Engineer of 2020 Abilities, Knowledge Areas, and Qualities 



All decisions about where to place an attribute when it could exist in multiple epistemic 

elements were made based on 1) operational definitions of skills, knowledge, identity, values, and 

epistemology and 2) how local standards would prioritize the sub-code.  For example, leadership 

and teamwork were not listed in those local Massachusetts standards as skills that are 

traditionally assessed, so those two attributes were explicitly assessed as a value because they are 

behaviors.  When and if a sub-code appears in more than one epistemic frame element and 

appear to be duplicates, the nuances of the differences are explained with examples in the 

epistemic frame element tables [35].  

Some of the codes from 

Purdue/Engineer of 2020 did not 

apply to this research context, so they 

were not included in the epistemic 

frame.  They were Work effectively in 

the global engineering profession and 

Work effectively in diverse and 

multicultural environments.  Both of 

these codes could, however, be 

assessed if a K-12 program included 

study abroad or service learning.   

 

Having reviewed standards 

and policy directives, the next stage 

was to review the Accreditation Board 

for Engineering and Technology 

criteria for students completing 

college and integrate those criteria 

into the appropriate element of the 

epistemic frame.  The ABET criteria 

align most closely with only three 

elements of the five elements of the 

emerging epistemic frame.  Those 

elements were skills, knowledge, and 

values.  This alignment is represented 

visually in Figure 6.  There are eleven 

outcomes (a-k) included in Criteria 3, 

and the colors (yellow, green, orange, 

blue, and gray) associated with the 

elements of the epistemic frame are 

indicated in the legend.  Since ABET 

Criteria 3 did not align to identity or 

epistemology, none of the criteria are 

highlighted orange or gray.   

 

Figure 6 Alignment of ABET Criteria 3 with epistemic 

elements 



After reviewing standards, policy directives, and higher educational outcomes, the next 

considerations included community context and literature to fill in any gaps in the identity, 

values, and epistemology elements of the frame.  The identity (I) sub-codes were based on 

students’ expression as a designer or a user when they communicated within groups and to the 

entire class.  Values (V) sub-codes were extracted from Engineer of 2020[33], ABET Criteria 3, 

the community creed of the college preparatory program, and relevant design education 

literature[37-42].  A few of the values sub-codes were selected because the community of the 

college preparatory program had established values around hard work and advocacy[35].  

Epistemology (E) sub-codes describe actions, behaviors, or any arguments that explain and 

justify routines in the engineering and design discipline.  Examples of the expected routines 

include, but are not limited to, collecting and evaluating data inspired and validated by 

mathematical and scientific principles, cost analysis, public policy, legality[43], user- and 

human-centered design[44-46], empathy[47], and design across contexts and age groups[48-63].   

Finally, the engineering epistemic frame for K-12 students (EEFK12) emerged with 48 

sub-codes across the five epistemic frame elements of skills(12), knowledge(12), identity(3), 

values(10), and epistemology(11).  The 48 sub-codes are listed below: 

• s.need 

• s.research 

• s.developsolution 

• s.choosesolution 

• s.build 

• s.test 

• s.communicate 

• s.redesign 

• s.representation 

• s.analyticalskills 

• s.problemsolving 

• s.reflection 

• k.localknowledge 

• k.materials 

• k.featureimpact 

• k.adaptiveexamples 

• k.adaptiveproducts 

• k.matforcestructures 

• k.measureelectric 

• k.ohmslaw 

• k.externalimpact 

• k.math 

• k.science 

• k.engineering 

• i.designer 

• i.user 

• i.scholar 

• v.teamwork 

• v.communication 

• v.innovative 

• v.workethic 

• v.ethics 

• v.lifelonglearn 

• v.advocacy 

• v.brainstorm 

• v.critique 

• v.reflection 

• e.science 

• e.math 

• e.cost 

• e.law 

• e.policy 

• e.stakeholders 

• e.user 

• e.decision/evaluating 

tradeoff 

• e.data 

• e.design/engineering 

• e.constraint 

 

When sub-codes appear to be duplicates, the nuances are explained and described in context with 

examples in [35].  The engineering epistemic frame was reviewed by two external parties and 

revised before it was applied to video clip transcripts.   

 

Research Context 

 

The research site was a small, private college in an urban center where, College Next, a 

college preparatory program for local high school students was sponsored.  Eligible recruits for 

the program were potential first-generation students from four partner high schools and middle 

schools within the urban school district, where 86% of the students were minority and 75% low-



income.  There were 22 (14 females, 8 males) rising seniors from a range of public and charter 

schools.   

 

The course was an engineering science course staged as an engineering firm reality 

television show where students had a weekly challenge that lead to final projects.  The project of 

spotlight for this research was a medical device that would help improve life in some manner 

involving a prototype and using electric circuits concepts learned over the course of the summer.   

 

 The data collection process involved spontaneous video recordings conducted by the 

students and instructor of brainstorm sessions, construction sessions, and test day.  Though the 

project was presented to students to mimic a reality television show, neither studio cameras nor 

camerapersons were assembled to collect data.  All of the images were participant-generated 

[64], captured by the instructor, program director, or students themselves.  These images, still or 

moving, were descriptive and illustrative artifacts [65] from student decisions and expressions as 

they or the researcher used the camera as a tool.  Though the data was collected to observe 

documentation behaviors, the overarching research question for this project was: 

 

What kinds of engineering and design knowledge can be identified and assessed via video clips 

of brainstorm sessions and studio critiques using elements of an engineering epistemic frame? 

 

Studio critiques [66-70] and brainstorm[71, 72] sessions were selected because of their 

prominence in design and engineering.  During brainstorm sessions and studio critiques, there is 

potential to see individual, group, and class dynamics and assess on multiple levels.  There were 

26 student collected video clips reviewed.  For the pilot study, the clips were coded by one 

researcher, and when there was a question about a code or a duplicate code, a second researcher 

provided review.  Below is an example of a coded excerpt: 

 

Excerpt Sub-codes 

“We designed something called, “the neck-ma”, because when trying 

to think of what we want to do we thought whether we were going 

to do kids or adults, and we said kids4.  We realized a lot of kids 

have asthma, and a lot of kids don’t know where their asthma 

pump6 is, or they lose it.1  We thought it’d be better if they had it 

located on them at all times so there’d be less tragedies when it 

comes to asthma attacks, and stuff,2 or the neck-ma.  We called it 

neck-ma, because it’s a combination of a necklace and an asthma 

pump.3,5”   

s.need1, 

s.developsolution2, 

s.choosesolution3, 

e.decision4, 

v.innovative5, 

k.science6 

“Dude, you have a cast.  You can’t just slide the cast off and then put 

it back on when you are warm?” 

s.problemsolving, 

k.localknowledge, 

i.user, e.constraint 

When this muscle stretches the one in the back contracts1.  Like this 

muscle and this muscle move forward it contracts, and then that’s going 

to activate something in the other side where your leg is like cut.  That 

is going to make some mechanical stuff like go forward and 

backward, just like a person walks.2 

k.science1, 

k.engineering2, 

s.analyticalskills, 

s.developsolution,  

 



Results 

 

This version of the EEFK12 was effective in revealing many of the elements of an 

engineering epistemic frame, based on analysis of the in situ video clips from brainstorm 

sessions and studio critiques.  In Figure 7, each SKIVE element is distinguished by color (skills 

(yellow), knowledge (green), identity (orange), values (blue), and epistemology (grey)) with sub-

codes delineated.  Of the 48 codes investigated, v.teamwork (n>55) and k.engineering (n=55) 

were the most prominent sub-codes present, but the skills element was the most prominent 

overall element demonstrated by the students in these clips because the majority of its codes 

were witnessed.   

 

On the individual student level, approximately half of the students exhibited all of the 

elements of the epistemic frame, some students exhibited many but not all of the epistemic frame 

elements, and there were three students that did not express any of the elements of the 

engineering epistemic frame.(Table 3).  Of the students who did not express any of the elements 

of the EEFK12, this is often because they often spoke more comfortably in their original 

language and their statements could not be coded or because they were shy and did little talking 

in group presentations or in front of the camera.  

 

Table 3 Demonstration of Engineering Epistemic Frame Elements 

 

 

 

 S K I V E 
Uriel      

Melanie      
Rae      

Simone      

Optimus      
Noah      

Victoria      
Tiaje      

 Paola      

Leilani      

Quincy      

Gavin      
Joaquim      

Darren      
Caitlyn      

Honore      

Fabienne      
Breilyn      

Inti      
Kingston      

Elan      



 

Figure 7 Summary of all instance of engineering epistemic frame sub-codes 



 

Discussion 

 

To promote research integrity, the author must disclose nuances to the research that 

impacted the research.  The EEFK12 must be tested again with new data because the data used 

was collected for a previous research project, and expected challenges of methodological 

integrity [73] and quality of research exist.  Since the researcher was also the instructor as data 

was collected although for different purposes, this poses a threat to validity theoretically, 

procedurally, communication-wise, pragmatically, and ethically[74-76]. 

 

From preliminary application, this engineering epistemic frame shows potential for 

revealing skills in interactions and conversations that are expressed differently or less frequently 

captured on traditional paper methods.  Specifically, it has the potential to capture values or 

epistemology that are not currently assessed in K-12 students.  Another advantage of this 

engineering frame is that it has potential to be flexible across K-12 grades and across formal or 

traditional settings, but it must (and can) be adapted appropriately to the context or discipline as 

the size of the epistemic frame with sub-codes could become unwieldy.  In lower grades, macro 

levels of skills, knowledge, identity, values, and epistemology can be assessed, while as content 

and developmental abilities change, sub-codes can be added to the frame for upper elementary, 

middle, and high school students.  This engineering epistemic frame can be used to assess 

individuals, project groups, class sessions, or courses using additional techniques such as 

epistemic network analysis[35, 43].  Epistemic network analysis quantifies the process into 

network models at individual, group, and class level.  Those preliminary results applied to the 

same case study will be published separately.  A disadvantage to this engineering epistemic 

frame is that until it is packaged differently in combination with video clips, it can be time-

consuming for teachers to use because of the qualitative coding that must take place.  Another 

disadvantage of this engineering epistemic frame is that coders will have to be trained well since 

there are nuances in sub-codes.  In its current state and as it evolves, the engineering epistemic 

frame (EEFK12) needs to go through interrater reliability and validity checks for various 

contexts and multiple grade levels on larger data sets.  Streamlining this process for efficiency 

and ease of use for stakeholders beyond researchers and offering various forms of the 

engineering epistemic frame for more contexts is a goal of the researcher. 

 

Conclusion 

 

We know that we can assess content knowledge in pre-college engineering, but we have 

yet to perfect measuring other competencies and ways of being important to the discipline.  The 

overarching goal of this research project was to generate an engineering epistemic frame that 

would be appropriate for K-12 engineering students and contexts, and to apply it to 

nontraditional spaces of student interactions.  It was applied with high school students in an 

informal summer program.  The development of the engineering epistemic frame for K-12 

education (EEFK12) integrated goals from higher education and policy stakeholders so that as 

educators and researchers move upstream to educate younger and younger students, there is more 

continuity and alignment and innovation in assessment.  Though the EEFK12 shows promise for 

capturing various ways of knowing, it does have a need for revision and updating.  This version 

of the EEFK12 (EEFK12.1) was based on local standards of a particular state, but has been 



aligned with the Next Generation Science Standards [10]to show robustness [35].  This version 

also can be expanded to include multiple, age-appropriate versions of the design process[77] to 

be sensitive to development stages across age groups.  This version of the EEFK12 also had a 

more shallow coverage of the identity element when compared to the other epistemic frame 

elements.  This is due to a choice for limiting the scope of the project and smaller body of 

literature for K-12 engineering identity.  The next iteration of the frame (EEFK12.2) will be 

updated to include NGSS goals and be tested across the K-12 spectrum with elementary, middle, 

and high school students.  Even in its infant stages, the EEFK12 has potential to broaden 

assessment lenses and include opportunities for assessing what the engineering discipline values 

while honoring what K-12 traditionally assesses, benefitting students, teachers, and improving 

continuity along the K-12 continuum. 
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