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Abstract 

Over the past several years, the increased energy behind the Science, Technology, 
Engineering, & Mathematics (STEM) integration movement has inspired the addition of more 
engineering related content to the K-12 landscape. National standards for engineering are also 
just now coming into the landscape. As states begin to add engineering to their standards, the 
question becomes, “What constitutes a quality engineering education at the K-12 level?” 
Whether within a core math or science course, or as a stand alone program, certain approaches, 
problem solving strategies, and ethical or social considerations are unique to engineering and set 
it apart from those other subjects. Identifying those characteristics necessary for success in 
engineering education will help states, districts, schools, and teachers to evaluate the engineering 
skills and knowledge that they will be implementing in the classroom. 

The purpose of this paper is to present the development of a framework to be used to 
assess academic standards related to engineering. Beginning with the ABET Program Outcomes 
(Criteria 3 a-k), we examined the literature and national documents in the field related to each 
outcome, with particular focus on related K-12 literature. This informed an initial framework 
which was used to code 15 states’ standards. Based on the results of this coding, the framework 
was modified to make it more appropriate for use at the K-12 level. This framework was 
designed to describe engineering content standards at the primary and secondary level. This 
paper will describe the development of the framework and how the framework can be used to 
assess STEM education academic standards at the state level. 
 
I. Introduction 

Robust K-12 engineering education is essential for helping to develop future generations 
of inventors and innovators who help to improve the world’s health, happiness, comfort, and 
safety. Several national documents have called for integrating and improving K-12 engineering 
education, as well as developing a solid understanding of how K-12 engineering education 
should be structured and focused (Katehi, Pearson, & Geder, 2009; National Research Council 
[NRC] 2005; National Academy of Engineering [NAE], 2008; NRC, 2011; NRC, 2010). 
However, K-12 engineering education is especially problematic in STEM education since there 
is no well-established tradition of engineering in the K-12 curriculum (Chandler, Fontenot, & 
Tate, 2011). A fundamental problem is the lack of standards for knowledge and skills in K-12 
engineering education (NRC, 2009).  

There are a number of unanswered questions surrounding the current state of K-12 
engineering education. For example, How is engineering taught in grades K-12?, How does 
engineering education ‘interact’ with other STEM subjects?, How has engineering been used as 
a context for exploring science, technology, and mathematics concepts?(NRC, 2009, p. 2). 
Knowing the current state of K-12 engineering education can serve to guide the development and 
structure of future K-12 engineering education standards and initiatives. The purpose of this 
paper is to describe the development of a framework for describing and evaluating K-12 



engineering standards. The Accreditation Board for Engineering and Technology (ABET) 
Criterion 3 a-k was used as a starting point from which this framework, specifically designed for 
the K-12 environment, was created. The research questions investigated are: 

1) How should a framework for assessing K-12 engineering education academic standards 
be developed? 

2) Once developed, what are the results from using this framework on K-12 academic state 
standards that have included engineering? 

 
II. Relevant literature 

ABET is a non-profit organization that accredits U.S and international post-secondary 
education programs in applied sciences, engineering, and technology. Specifically, the ABET 
Criteria for Accrediting Engineering Programs, Criterion 3 describes quality characteristics of 
students who have completed undergraduate engineering programs (Table 1). Due to the lack of 
a framework for K-12 and ABETs long history of engineering program evaluation, Criterion 3 
was used as a starting model for this framework. Due to space limitations, the literature review 
that addresses each ABET outcome individually can be found in Moore, Stohlman, Tank, 
Kersten, & Glancy, 2012. The overall prevalence of the ABET descriptors in the relevant 
literature provides further support for the argument of using the Criterion 3 a-k as a starting point 
for a framework to assess K-12 academic standards. 

 
Table 1. ABET Program Outcomes (Criteria 3 a-k) 

(a) an ability to apply knowledge of mathematics, science, and engineering. 
(b) an ability to design and conduct experiments, as well as to analyze and interpret data  
(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, 
environmental, social, political, ethical, health and safety, manufacturability, and sustainability. 
(d) an ability to function on multidisciplinary teams  
(e) an ability to identify, formulate, and solve engineering problems  
(f) an understanding of professional and ethical responsibility  
(g) an ability to communicate effectively  
(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, 
and societal context 
(i) a recognition of the need for, and an ability to engage in life-long learning 
(j) a knowledge of contemporary issues  
(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. 

 
III. Development of the framework 

The literature was used to guide the development of the framework through creation of 
initial definitions of each of the 11 ABET outcomes as they related to K-12 education. With the 
finalization of these definitions, document content analysis (Krippendorf, 2004) was then 
completed on state academic standards. States to be analyzed were selected based on the study 
done by Strobel, Carr, Martinez-Lopez, & Bravo (2011) in which they used a computerized 
search program to determine that fifteen states had explicit engineering standards.  

The research team consisted of one professor of STEM education and four graduate 
researchers. Two of the graduate researchers were from mathematics education and two were 
from science education – one of the science education researchers also had a master’s degree in 
engineering. Each member of the research team had K-12 teaching experience. The research 
team chose to look at all of the content standards in each of the STEM disciplines for evidence of 
engineering. These academic standards fell within the specific content areas of mathematics, 



science, information and technology education, and career and technical education. The state 
standard documents in those identified content areas were then analyzed and coded to identify 
how those engineering related standards could be classified under each of the initial definitions 
for the 11 ABET criteria. The ABET criteria are designed to be used to define what an engineer 
does from professionalism to technical competency and therefore each criterion is set within an 
engineering context. To ensure that our coding reflected how state standards directly addressed 
engineering education, it was decided to only code a standard if it met the ABET criterion within 
an engineering context. A standard was determined to have an engineering context, if 
engineering was mentioned in the strand title or course title, or if the standard or benchmark 
directly mentioned engineering or engineering design. Standards and benchmarks of standards 
(or its equivalent term) were used as the unit of coding.  

During the first iteration of the framework and coding, Massachusetts was the only state 
to be coded by all four graduate researchers, the other fourteen states were coded in pairs by one 
of the science education graduate researchers and one of the mathematics education graduate 
researchers. Through the discussions to reach final agreement for these fourteen states further 
refinements and additions were made to the first draft of the framework. Each ABET standard 
had a description for K-12, example standard(s), and an explanation of why the standard was 
coded. Technology was added to ABET 3-(a) based on suggestions from the literature that 
focused on STEM education. For the first iteration of the coding, the interrater reliability was 
assessed using Cohen’s Kappa (κ) (Cohen, 1960). Cohen’s κ was calculated only for the 14 
states other than Massachusetts as Massachusetts State Academic Standards were coded together 
as one of the mechanisms used to further develop our descriptions of our codes (which leads to 
100% coding agreement). For these 14 states’ data, the agreement was calculated on the first 
pass at each item in the standards, although 100% agreement was negotiated after discussion. 
The interrater reliability for this study was κ = 0.977 with the standard error of kappa being SEκ 
= 0.001. The strength of this agreement is very good.  

The results of the coding of the fifteen states identified as having engineering in their 
academic standards revealed the areas that these states have chosen to highlight in their 
engineering education. There is agreement among the states that the ability to apply STEM 
knowledge in engineering contexts, engineering design and problem solving, and effective 
communication are important components of K-12 engineering education as these ABET 
standards were frequently found in the state standards. Teamwork, ethics, and life long learning 
do not appear frequently in the standards, which suggests that states are not highlighting these 
practices in the implementation of engineering education, though the literature demonstrated that 
these are important aspects of K-12 engineering education.  

Along with the other ABET standards detailed in the initial framework; the research 
group believes quality K-12 engineering education should have a focus on students’ ability to 
apply mathematics and science knowledge in an engineering context. This makes the inclusion of 
engineering in mathematics and science standards a natural fit. The NRC’s Standards for K-12 
engineering education? (2010) has made recommendations for including engineering standards 
into proposed new national science standards. Additionally, the Next Generation Science 
Standards (2012) that will be based on the Frameworks for K-12 Science Education (NRC, 
2011) document, will include engineering in the main dimensions as an integral part. Despite the 
fact that engineering standards appeared most often in the Career and Technical Education 
standards, the inclusion of engineering into the science standards appears to be the most logical 
placement considering the current status of national standards. The Common Core State 



Standards in Mathematics do not include engineering and have been adopted by 45 states. 
However, there is the option of having 15% of mathematics standards be created by states. This 
portion of the mathematics standards could include engineering, as we found only one state that 
sparingly incorporated engineering in their mathematics standards.  
 
IV. Results and discussion 

The results of the initial coding will be discussed by describing where engineering 
appeared in each of the fifteen states and then by summarizing the number of ABET standards 
that were connected to the engineering standards in each state. Because the ABET Criterion 
describes engineers at the end of their degree programs and not students developing skills which 
will one day be useful in engineering, it was expected that not all criteria would be covered 
equally or at all. Overall, the results show that the state content standards based on our 
framework are focused on the ability to apply STEM knowledge in engineering contexts, 
engineering design and problem solving, and effective communication. However, teamwork, 
ethics, and life long learning do not often appear in the standards.  

Table 2 has a summary of what subject areas and grade levels engineering appeared in 
each of the fifteen states as well as the percentage of benchmarks for each subject area that were 
coded as engineering. For example, engineering appeared in 25% of the K-12th grade science 
standards in Massachusetts. Massachusetts's Career Technical education standards do not include 
a percentage because the engineering standards were not different from the engineering standards 
embedded in the science standards. Connecticut’s Career Technical education standards listed 
five classes that had engineering in the titles, but provided no standards or additional information 
for these classes.  

 
Table 2. Summary of where engineering appeared in the fifteen states’ STEM academic standards. 

 Type of Academic State Standards 

State Science Mathematics Information & Technology Career & Technical 
Alabama    9th-12th (1%) 
California    7th-12th (9%) 

Connecticut 8th (2%)   9th-12th 
Georgia    9th-12th (1%) 
Idaho   K-12th (21%)  

Indiana K-8th (6%)   6th-12th (58%) 

Maryland P-12th (3%)   6th-12th (29%) 
Massachusetts K-12th (25%) 9th-12th (< 1%)  9th-12th 

Minnesota K-12th (17%)    
Mississippi    6th-8th (<1%) 
New York K-12th (8%)   K-12th (13%) 

Ohio   K-12th (31%) 9th-12th (25%) 
Oregon K-8th (23%)    

Tennessee K-12th (18%)   6th-12th (5%) 



 
Of the four content areas that were investigated, engineering was most prevalent in states’ career 
technical education standards (12 states) and science standards (8 states). However, engineering 
appeared in more grades in the states’ science standards as opposed to the career technical 
education standards. The career technical education standards were mostly for elective classes as 
well. The least prevalent appearance of engineering was in the mathematics standards (1 state). 
The Common Core State Standards for Mathematics do not contain engineering and of the 
fifteen states only Minnesota and Texas have not adopted the Common Core State Standards for 
Mathematics. As an interesting side note, the Common Core State Standards for Mathematics do 
include modeling as a standard for all grades in mathematics, which is a natural place to integrate 
engineering and mathematics. 
 The overall percentage of codes for the combined 15 states and all math, science, 
information and technology, and career and technical education standards are provided. Figure 1 
presents a chart that demonstrates the frequency of the codes. Note that the columns do not sum 
to 100% because many standards and/or benchmarks were coded with multiple codes. Also, only 
standards and benchmarks that had at least one code are included in this summary figure 
(N=2948). 
 

 
Figure 1. Bar chart to visually represent the frequency of codes in the entire population. 

 
Here, code (a) was the most frequent code at 43.4% (1280) of coded standards. This code 
represents the ability to apply STEM knowledge. The second most frequent code is (g) at 37.7% 
(1103) of coded standards. This represents the ability to communicate effectively. Hovering near 
25% are codes (c/e) and (k). Code (c/e) represents engineering design and problem solving, and 
code (k) represents the use of techniques, skills, and tools of modern engineering. Code (c/e) 
represents 26.4% (777) and code (k) represents 24.3% (717) of the coded standards and 
benchmarks. Code (h/j), the code for the impact of engineering solutions and a knowledge of 
contemporary issues, represents 14.7% (433) of the coded standards and benchmarks. The 
remaining four codes (b), (d), (f), and (i), were all minimally represented at 6.4% (189), 5.1% 
(151), 5.1% (151), and 5.2% (154), respectively. 

The higher frequency codes, (a) and (c/e) were expected, as these codes represent the 
integration of engineering with other subjects in K-12, which is an assumption especially for the 
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states where engineering standards were embedded in the science or mathematics standards, and 
engineering design, which is the main defining characteristic of engineering. The high frequency 
of code (g) was less expected, but a welcomed finding. Communication (written and spoken) is a 
difficult skill for students to learn. The national push for reading and writing across the 
curriculum is supported by these standards. In addition, good communication skills are 
important, not only for STEM professionals, but for all of society.  

The less frequent codes of (b), (d), (f), and (i) were also expected. However, the authors 
of this paper feel that this oversight demonstrates a lack of total understanding of engineering by 
the writers of the standards and the policy makers in these 15 states. In particular, the authors 
would have liked to see a much higher representation of code (d), working on multidisciplinary 
teams, and code (f), the ethical responsibilities of the engineer. As we know from post-secondary 
engineering education, these are two very difficult ideas to teach to students. It would be 
preferable to begin this education at a younger age. Teamwork in engineering, or in any subject 
for that matter, is an invaluable life skill that will help our students succeed in society. The ethics 
portion of engineering brings in the societal issues that should surround all engineering designs 
and allows students to think about the ethics of design from the engineer and the community 
perspective. Code (b), an ability to design and conduct experiments, being infrequent was not as 
surprising, especially since at the K-12 level many of the engineering standards were embedded 
in science standards. Standards and benchmarks that addressed the design of experiments were 
often not couched within the engineering standards, but were in the science standards. Another 
plausible explanation for the lack of this code could be that the design of experiments is often 
included as part of the testing phase of engineering design processes.  
Finally, the lack of K-12 engineering standards that addressed the life-long learning code (i) was 
also expected. The reason for this was because the nature of this code is to prepare undergraduate 
engineers to recognize that additional education is necessary in the workplace and that is not 
commonly addressed in academic standards, especially at the K-12 level. .  

After the first iteration using the fifteen states, it became evident to the research team that 
the framework needed to be revised to better identify elements of engineering in the K-12 
setting. Because the ABET Criterion a-k were designed to describe professional engineers at the 
conclusion of their degree programs and not developmental students who will be prepared to 
pursue further study in engineering at the undergraduate level, the mapping between the initial 
framework and K-12 academic standards was not perfect. For example, there was concern that 
the high frequency of communication found in the standards was more a factor of the general 
importance of communication in K-12 classrooms than the importance of communication 
specifically in the field of engineering. The ABET criterion describes students who have 
achieved a degree in Engineering, thus, the communication skills they had developed would 
naturally be applicable in an engineering career, but at the K-12 level students quite often 
develop communication skills that are not directly or even indirectly related to engineering. For 
this reason, the communication code was divided into two sub-codes, one for general 
communication and one for engineering specific communication. It was also determined that 
ABET criterion b, c, and e reflected the need for Engineering professionals to be able to carry 
out all aspects of processes of design. As noted earlier, some of the parts of a process of design, 
such as testing and experimenting, are not limited to engineering applications, thus it did not 
seem appropriate to have problem solving (e) and experimenting (b) as separate benchmarks. In 
the second iteration, these criteria were combined with (c), applying the process of design, into 
the Processes of Design code, which has three sub-codes.  



The team also used this first set of data to analyze what aspects of engineering might be 
present in the standards and yet not represented in the first draft of the framework. In this regard, 
two codes were added: Conceptions of Engineers and Engineering (CEE), and Engineering 
Thinking (EThink). An important part of K-12 engineering education is learning what kinds of 
jobs engineers do, what it takes to become an engineer, and what kinds of careers can engineers 
pursue. The EThink code grew out of the lifelong learning criterion (i). The team agreed that 
engineers do in fact need to be lifelong learns, but that observing that characteristic at the K-12 
level was not feasible. Instead, this criterion was changed to focus on ways of approaching 
problems that could be directly addressed in the K-12 classroom and that would hopefully foster 
that lifelong learning in the future. While the ABET criteria standards remained the initial base 
for the rubric, the research team used the data gathered from the first iteration and the review of 
the literature to develop another version of the framework that is more comprehensive. The latest 
version of the framework, which was designed with a focus on the K-12 level, follows in Table 
3. 
 
Table 3. K-12 Engineering Standards Framework 
Framework Code Description 

Apply SEM 
Knowledge  

SEM The practice of engineering requires the application of science, mathematics, and engineering 
knowledge, and engineering education at the K-12 level should emphasize this interdisciplinary 
nature. Students should have the opportunity to apply developmentally appropriate math, science 
and engineering knowledge in the context of solving engineering problems. This could occur within a 
math or science classroom where students study math or science concepts through engineering 
design problems. Or this could happen within an engineering course where students are asked to 
apply what they have already learned in math, science, or engineering courses. 

Processes of 
Design 

PoD Design processes are at the center of engineering practice. Solving engineering problems is an 
iterative process involving preparing, planning, and evaluating the solution at each stage. At the K-
12 level, students should learn the core elements of engineering design processes and have the 
opportunity to apply those processes in part or completely in realistic situations. Although design 
processes may be described in many forms, certain characteristics are fundamental. These 
aspects can be grouped into three categories: 

Problem and 
Background  

PoD-
PB 

General problem solving skills are prerequisites to solving engineering problems. An engineering 
design process begins with the formulation or identification of an engineering problem. When 
confronted with open-ended problems, students should be able to formulate a plan of approach 
and should be able to identify the need for engineering solutions. This stage also includes 
researching the problem to gain necessary background knowledge. 

Plan and 
Implement 

PoD-PI  At this stage, students brainstorm, develop multiple solution possibilities, and evaluate the pros 
and cons of competing solutions. In doing so, they must identify constraints and judge the relative 
importance of different constraints. This stage likely concludes with the creation of a prototype, 
model, or other product.  

Test and 
Evaluate  

PoD-TE  Once a prototype or model is created it must be tested. This likely involves generating hypotheses 
or testable questions and designing experiments to evaluate the theories. Students may conduct 
experiments and collect data to analyze graphically, numerically, or tabularly. The data should be 
used to evaluate the prototype or solution to identify strengths and weakness of the solution. 
Because of the iterative nature of design, students should be encouraged to consider all aspects 
of a design process multiple times in order to improve the solution or product until it meets the 
design criteria. 

Conceptions 
of Engineers 
and 
Engineering 

CEE K-12 students not only need to participate in an engineering process but they should also come to 
an understanding of what an engineer does. Students should learn about engineering as a 
profession. Included with this is an understanding of various engineering disciplines and the 
pathways to become one of those types of engineers. This may involve job shadowing, working 
with an engineering mentor, or other comparable activity. Students should also gain knowledge 
about the status of the engineering profession as a whole, for example: diversity, job prospects, 



and job expectations. 

Engineering 
Thinking 
 

EThink Engineers must be independent thinkers who are able to seek out new knowledge when problems 
arise. In the K-12 setting, students must be empowered to believe they can seek out solutions and 
new knowledge on their own by encouraging students to work on activities that will develop skills 
of an independent learner. Engineering requires students to be reflective thinkers who understand 
the importance of looking at prior experiences and that learning from failure can ultimately lead to 
better solutions. There are additional ways of thinking that are important to engineers that include 
creativity, perseverance, and innovation. 

Engineering 
Tools 

ETool Engineers use a variety of techniques, skills, and tools in their work. Students studying 
engineering at the K-12 level need to become familiar and proficient with some of these 
techniques, skills, and tools. Techniques are defined as a step by step procedure for a specific 
task (example: DNA isolation). Skills are the ability of a person to perform a task (examples: using 
Excel, creating flowcharts, drawing schematics). Tools are objects used to make work easier 
(examples: hammers, rulers, calipers, calculators, CAD software, Excel software). K-12 students 
will be involved with learning and implementing different techniques, skills, and tools during their 
engineering education. 

Teamwork Team 
 

An important aspect of K-12 engineering education is developing the ability of students to 
participate as a contributing team member. This may include developing effective teamwork skills, 
participating in collaborative groups and activities that allow students to assume a variety of roles 
as a productive member of a team. This team can include partners or small groups where students 
are engaged in working together towards a common goal or project. This may also include aspects 
of cooperative learning that focus on collaborative work as students build effective teamwork and 
interpersonal skills necessary for teamwork. Some of these skills include, developing good 
listening skills, the ability to accept diverse viewpoints or learning to compromise and include all 
members of the team in the process.  

Issues, 
Solutions, 
and Impacts 

ISI The problems that we face in today’s society are increasingly complex and multidisciplinary in 
nature. In order to solve these problems, students need to be able to understand the impact on 
and of their solutions in a global, economic, environmental, and societal context. Additionally, it is 
important to prepare students to be able to incorporate a knowledge of current events and 
contemporary issues locally and globally, which will help to bring about an awareness of realistic 
problems that exist in today’s ever changing global economy. 

Ethics  
 

Ethics A well designed K-12 engineering education should expose students to the ethical considerations 
inherent in the practice of engineering. Engineers should consider the impact of their work on the 
global and local environment; society, communities, and individuals; and their client and the 
engineering community. For example, while designing products and solutions, engineers must 
consider the potential effects of the product on the environment and the availability of natural 
resources. They have the responsibility to use natural resources and their client’s resources 
effectively and efficiently. Engineers must also consider the safety of those using or affected by a 
product, and they should consider the potential effects of the product on individual and public 
health. Governmental regulations and professional standards are often put into place to address 
these issues, and engineers have the responsibility to know and follow these standards when 
designing products. Engineers should conduct themselves with integrity when dealing with their 
client and as part of the engineering community. The products and solutions they design should 
work consistently and as described to the client, and in creating these products engineers must 
respect intellectual property rights. Engineering curriculum and activities at the K-12 level should 
be designed to expose students to these issues, and as a result students should be aware of the 
importance of these issues in the field of engineering.  

Communicati
on  

Comm 
 

Communication is the ability of a student to effectively take in information and to relay his or her 
own understandings to others. 

Engineering 
Communicati
on 

Comm-
Eng 

 Communication related to engineering 
K-12 engineering education should allow students to communicate in manners similar to those of 
practicing engineers. Engineers do technical writing to explain the design and process they have 
gone through in their work. The audience for this technical writing is someone with background 
knowledge in the area being addressed. In addition, engineers need to be able to communicate 
their technical ideas in common language for those without an engineering background. With 



At this point in our work, we are beginning to work with this latest version of the framework. We 
are again starting with the academic standards from Massachusetts. The student researchers have 
begun coding the standards using this new framework. We will then come together and compare 
our coding with the intention of creating a coding guide. Once this processes is complete we plan 
to once again code the standards from the 15 states using this K-12 focused framework. 
 
V. Conclusion 

As was expected, the preliminary coding of the states showed both that the initial 
framework did not reflect all important aspects of K-12 engineering education present in the 
standards and that current state standards, at least among the 15 states examined, do not address 
all aspects of a high quality K-12 engineering education, as determined by the authors based on 
the review of the literature. Preliminary analysis also shows that a majority of states are not 
including engineering standards within their science or mathematics standards as is 
recommended by the NRC and NAE. Analysis of all states standards with the revised K-12 
framework discussed in this paper should give a more complete picture of the current status of 
K-12 engineering education. Additionally, the framework can further help to guide future efforts 
to bring engineering into the K-12 classroom. States, districts, and schools will hopefully find 
this framework useful in deciding what and how to address engineering education at each of 
these levels. For example, the descriptions of engineering ethics and the importance of teamwork 
from a K-12 perspective should allow decision makers to better address these topics.  

The next steps for this project are the development of a coding guidebook describing the 
use and application of this framework, and the complete coding and analysis of all state and 
national standards currently in use. K-12 engineering education is vital to developing a future 
generation of engineers and inventors that can provide safety, health, and new technological 
innovations for the world, and understanding the status of that education is crucial in any effort 
to make improvements.  
 
  

these two types of communication engineers write client reports, create presentations, and 
perform explicit demonstrations. Engineers need to represent information in multiple 
representations. In addition to verbal communication, communication will take place by using 
symbolic representations, pictorial representations, and manipulatives, all within a real-world 
context (Lesh). For example, reports may not only contain written language but also drawings, 
plans, and schematics.  

General 
Communicati
on Skills 

Comm-
Edu 

 Communication related to a broader education 
One of the major themes in all education revolves around communication. Students must learn 
how to take in thoughts and ideas from others as well as convey their own thoughts and ideas in a 
coherent manner. While engaging in engineering education students must employ their 
communication skills in order to learn from others and display their own understandings. 
Standards which encourage students to communicate include action verbs such as draw, 
describe, explain, demonstrate, compare, contrast, etc. Students must be able to communicate 
effectively using both verbal and written modes. Students must be able to communicate their 
understandings of the content, of their knowledge, and of processes. Learning in itself has a strong 
social aspect and students should be able to communicate in a variety of settings. In addition to 
students communicating to others, students must be able to comprehend the information being 
communicated to them. They must be able to process this information in a fashion so that they 
understand what the communicator is relaying. 
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