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TECHNOLOGY APPLICATIONS STANDARDS

All teachers use and promote creative thinking and innovative processes to construct knowledge, generate new ideas, and create products.

All teachers collaborate and communicate both locally and globally to reinforce and pr arning

All teachers acquire, analyze, and manage content from digital resources.

All teachers make informed decisions by applying critical-thinking and proble
All teachers practice and promote safe, responsible, legal, and ethical beh while using technology tools and resources.
All teachers demonstrate a thorough understanding of technology co stems, and operations.

All teachers know how to plan, organize, deliver, and evaluate inst
integrating the Technology Applications Texas Essential Knowledge

for all students that incorporates,the effective use of current technology for teaching and
ills (TEKS) into the curriculum.

innovation; co. ication and collaboration; research and
nship; and technolo rations and concepts strands of the
cience, in addition to the content described in Technology Applications
"

The computer science teacher has the knowledge and skills needed to teac
information fluency; critical thinking, problem solvin, decision making;
Technology Applications Texas Essential Knowledge kills (TEKS) in co
Standards I-V.

The digital forensics teacher has the knowledge and skills needed t ﬁ innovation; communication and collaboration; research and
4{@ and technology operations and concepts strands of the
&

i ﬁiglition to the content described in Technology Applications

>

Standards [-V.

The digital art/animation teache
information fluency; critical think
Technology Applications Texas Ess
Applications Standards I—

and innovation; communication and collaboration; research and
, and decision making; digital citizenship; and technology operations and concepts strands of the
and Skills (TEKS) in digital art/animation, in addition to the content described in Technology

The robotics teac i and innovation; communication and collaboration; research and information
fluency; critic itizenship; and technology operations and concepts strands of the Technology
Applications

The digital commu
information fluency;
Applications Texas Esse
I-V.

thinking, proble
Knowledge and

ving, an ision making; digital citizenship; and technology operations and concepts strands of the Technology

n% needed to teach the creativity and innovation; communication and collaboration; research and
(TEKS) in‘digital communications, in addition to the content described in Technology Applications Standards

The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration; research and information
fluencys; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and concepts strands of the Technology
Applications Texas Essential Knowledge ?ﬂs (TEKS) in Web design, in addition to the content described in Technology Applications Standards I-V.

The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluencys; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and concepts strands
of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in game/application development, in addition to the content described in
Technology Applications Standards [-V.



Standard 1. All teachers use and promote creative thinking and innovative processes to construct knowledge, generate new ideas, and create

products.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC—12
The beginning teacher knows and understands

1.1k how to use innovative technology and electronic
communication to create new knowledge;

1.2k how to use prior knowledge to develop new ideas,
products, and processes; and

1.3k how to demonstrate creative thinking, construct new
knowledge, and develop innovative products and
processes that use technology.

Application: What All Teachers Can Do

Teachers of Student, ades EC-12

The beginning

1.1s
de audio, video, text, and graphics;

1.2s ore complex systems or issues by using models, simulations, and

develop hypotheses, modify input, and analyze

nd forecast possibilities and develop steps for the
vative process or product;

' To develop new ideas, products, and processes;
1)

create, present, ish, and copyright original works as a means of
personal or group expression.




Standard I1. All teachers collaborate and communicate both locally and globally using digital tools and resources to reinforce and promote learning.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC-12
The beginning teacher knows and understands

2.1k how to design and format digital information for
appropriate and effective communication;

2.2k how to deliver a product electronically in a variety of media;

2.3k  how to evaluate communication in terms of both process and
product; and

2.4k how to use a variety of digital tools to create and manage
personal and professional learning networks for
collaboration, communication, and instruction.

Application: What All Teachers Can Do

2.2s icipate in electronic communities as a learner, initiator, and

tributor;
2.3s al collaboration as sharing information
ommunications to ¢ ete tasks;

2.4s follaborative software, and productivity tools to create

i

-L(jirected activities to create products for and
ith defined audiences;

2.58

2.6s evaluate student-created products through self- and peer review for

relevance to the assignment or task prior to final submission;

us’ductivity tools, such as slide shows, posters, multimedia
sentations, newsletters, banners, brochures, or reports, to create
effective document files for defined audiences;

use a variety of media, formats, devices, and virtual environments to
select, store, and deliver products;

2.9s design and create interdisciplinary multimedia presentations that
include audio, video, text, and graphics for defined audiences; and

2.10s  create and manage personal learning networks to collaborate and
publish with peers, experts, or others by using digital tools such as
blogs, wikis, audio/video communication, or other emerging
technologies.




Standard I11. All teachers acquire, analyze, and manage content from digital resources.

Teacher Knowledge: What All Teachers Know

Teachers of Students in Grades EC-12

The beginning teacher knows and understands

3.1k how to use strategies for acquiring information from electronic
resources in a variety of formats;

3.2k how to evaluate and validate acquired electronic information;

and

3.3k  how to access and use online help.

Application: What All Teachers Can Do

Teachers of Students in Grades EC-12

The beginning teache to teach students to

3.1s te and acquire desired information from
nd online resources;
3.2s appropriate electronie, search strategies in the acquisition of

ormation to guide inquﬁ%,\including keyword and Boolean search
tegies; )

3.3s other documen\

3.4s i employ methods to evaluate electronic information for

3.5s rm&;ﬁcts and validate information by accessing,

ng data from multiple sources;

3.65 ocation, media type, relevancy, and content

validity of available information; and

plv data and communicate results.




Standard IV. All teachers make informed decisions by applying critical-thinking and problem-solving skills.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC—12
The beginning teacher knows and understands
4.1k how to use appropriate computer-based productivity tools
to create and modify solutions to problems;
4.2k how to use technology applications to facilitate evaluation of

work, including both process and product; and

4.3k how to evaluate and modify steps to accomplish a task or
the development of a process or product.

Application: What All Teachers Can Do

aluate the impact of technology applications on
and in various areas of study through research, interviews, and

4.2s tivities to devel%solution, design a computer

ete a project;

4.3s data to identify solutions, make informed

reasonmg,

4.4s esses nd diverse perspectives to explore alternative

4.5s evaluate and modify steps to make informed decisions and support
re‘ing to accomplish a task or the development of a process or
roduct;

identify and define relevant problems and significant questions for
investigation;

transfer current knowledge to the learning of newly encountered
technologies;

4.8s evaluate the appropriateness of a digital tool to achieve the desired
product;

4.9s use tools such as word processing, spreadsheets, databases, graphic
organizers, charts, multimedia, simulations, models, and programming
languages to collect, analyze, and represent data.




Standard 1V. All teachers make informed decisions by applying critical-thinking and problem-solving skills.

Teacher Knowledge: What All Teachers Know

Application: What All Teachers Can Do

/evaluate progressifor continual improvement in process and

and implement @es or tracking trends, setting timelines,

evaluating pro through the use of technology
ase managers, d onthly planners, and project

loy technology specifications to evaluate projects for
ivery, purpose, and audience and demonstrate that
brics can be used to evaluate the process and

I

.




Standard V.

All teachers practice safe, responsible, legal, and ethical behavior while u

hnology tools and resources.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC-12

The beginning teacher knows and understands

5.1k laws and issues regarding the use of technology in society;

5.2k how to practice and explain ethical acquisition of
information and standard methods for citing sources;

5.3k how to practice and explain safe and appropriate online
behavior, personal security guidelines, digita ue
and acceptable use of technology,

Application: ers Can Do

5.1s ht laws, fair us idelines, digital safety rules,

s, free and open so public domain, violations, and
g but not limited to computer hacking, computer piracy,
 setting, and invasion of privacy;

52s isition and use of digital information, including
(Tclls to cite sources;

5.3s etiquette and knowledge of acceptable use of

ion and products while in an individual classroom, a
lab, or on the Internet or an intranet;

m‘respect for intellectual property when manipulating, morphing,
d'editing graphics, video, text, and sound;

understand and explain the negative impact of inappropriate technology
use, including online bullying and harassment, hacking, intentional
virus setting, invasion of privacy, and piracy of software, music, video,
and other media; and

5.6s understand and practice safe and responsible online behavior, personal
security guidelines, digital etiquette, and acceptable use of technology.




Standard VI.

All teachers demonstrate a thorough understanding of technology conce

ems, and operations.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC-12

The beginning teacher knows and understands

6.1k the correct use of hardware components, software programs and
various systems and their connections;

6.2k how to use software applications, including selecting and usi
software for a defined task;

6.3k how to compare and contrast various network systems; and

6.4k how to apply basic design principles.

Application: 1l

6.2s

6.3s

6.5s

6.6s

6.7s

6.8s

ers Can Do

dge and appropriate use of operating systems,
s, network system tual systems, learning

ing appropriate naming conventions, file
Ing folder structures and tagging), file
emerging digital organizational strategies;

compare, contrast, and appropriately use various input, processing,
output, and primary/secondary storage devices;

na“e systems and applications accessing peripherals both locally
d remotely;

select and use software and Internet tools for a defined task according
to quality, appropriateness, effectiveness, and efficiency;

delineate and make necessary adjustments regarding compatibility
issues, including but not limited to digital file formats and cross-
platform connectivity;

use and understand technology terminology appropriate to the task;
perform basic software application functions, including but not limited

to opening an application program and creating, modifying, printing, and
saving documents;




Standard V1. All teachers demonstrate a thorough understanding of technology concepts, systems, and operations.

6.9s apply techniques and available resources (such as online help and
troubleshoot minor technical problems with

6.10s technology tools based on licensing, application,

6.11s compare and contrast LANs, WAN:Ss, the Internet, and intranets;

6.12s e a variety of input and storage devices such as mouse/track pad,

6:13s eyboarding proficiency in technique and posture while

6.14s Jdmag standards for data input such as one space after

IT ﬁm/en dashes, and smart quotation marks;

N

use files in various appropriate formats such as
ctor and raster graphics, image, video, and audio

manage, and manipulate information from secondary storage
ote devices;

6.17s  use digital typography standards such as readable fonts, alignment,
page setup, tabs, table properties, and ruler settings to plan, create, and
edit word processing documents;

6.18s  use advanced computational and graphic components, trending tools,
all data types, formulas and functions, and chart information to plan,
create, and edit spreadsheet documents ;

' 6.19s  plan, create, and edit databases by manipulating components, including
defining fields, entering data, and designing layouts appropriate for
reporting;




Standard VI.

All teachers demonstrate a thorough understanding of technology concepts, systems, and operations.

6.20s

6.21s

6.22s

6.23s

6.24s

6.31s

use relevant publication standards and graphic design principles to plan,
create, and edit a digital publication;

demonstrate cy in the use of multimedia authoring programs
by creatin, or nonlinear projects that incorporate text, audio,
video, ;

echnology tools to create a new digital product;

erentiate between and demonstrate the appropriate use of a variety
graphic tools found in a?aw and paint applications and photo editing

f spreadsheet layosntaining descriptive labels and

uss, explain, and evaluate the relevance of technology as it applies
to college and career readiness, life-long learning, and daily living;

se‘nd use appropriate collaboration tools;

evaluate products for relevance to the assignment or task;

use font attributes, color, white space, and graphics to ensure that
products are appropriate for multiple communication media, including
monitor display, Web, and print; and

discuss, explain, and evaluate the impact of technology applications
through history and in various areas of study through research,
interviews, and personal observation.

10




Standard VII. All teachers know how to plan, organize, deliver, and evaluate instruction for all students that incorporates the effective use of current
technology for teaching and integrating the Technology Applications Texas Essential Knowledge and Skills (TEKS) into the curriculum.

Teacher Knowledge: What All Teachers Know
Teachers of Students in Grades EC—12

The beginning teacher knows and understands
7.1k planning techniques to ensure that students have time to learn the
Technology Applications TEKS in order to meet grade-level
benchmark expectations;

7.2k where to find and how to use technological resources to
implement the TEKS, to support instruction, to extend
communication, to enhance classroom management, and to
become more productive in daily tasks;

7.3k instructional strategies for teaching the Technology

Applications TEKS and for integrating them into.the
curriculum;

7.4k d needs ¢

Xts;

strategies that students with diverse streng
to determine word meaning in content-relate
7.5k strategies that students with di
use to develop content-area

engths and needs

7.6k strategies that students wi
use to facilitate comprehensi
reading content-related texts;
7.7k how to evaluate the effectiveness of technology-based
instruction; and

7.8k how to set goals for ongoing professional developme
teaching the Technology Applications TEKS and'1
them into the curriculum.

ating

Application: What All Teachers Can Do

Teachers of Student, ades EC-12

The beginning

7.1s nge of instructional strategies for individuals and small/whole
ps to plan applications-based technology lessons;
7.2s tify and address equity issuesirelated to the use of technology,
i imited to gender, gicity, language, disabilities, and
435 implement instruction that allows students to use

ations in problem-solving and decision-making

applicjzidibns to develop and implement tasks that
tion and teamwork among members of a structured

74s

p or projec
provide adequate time for teaching the Technology Applications
9

identify and use resources to keep current with technology education;

7.7s create project-based learning activities that integrate the Technology
Applications TEKS into the curriculum and meet the Technology
Applications TEKS benchmarks;

7.8s follow guidelines for the legal and ethical use of technology resources;

7.9s select and use developmentally appropriate instructional practices,

activities, and materials to improve student learning of the Technology
Applications TEKS;

1"




Standard VII. All teachers know how to plan, organize, deliver, and evaluate instruction for all students that incorporates the effective use of current
technology for teaching and integrating the Technology Applications Texas Essential Knowledge and Skills (TEKS) into the curriculum.

Teacher Knowledge: What All Teachers Know

Application: What All Teachers Can Do

7.10s  use a variet tructional strategies to ensure all students’ reading
content-related texts, including helping students link
o their lives and connect related ideas across

7.11s e, retrieve, and retain centent-related information from a range of

7.12s rces, such as dictionaries, thesauruses, glossaries,
s to locate the me s and pronunciations of
ent-related words;

Is to perform administrative tasks such as taking
mmtaining grade books, and facilitating communication;

aiud ‘assessment methods to evaluate appropriately
d portfolios;

collect observable and measurable data to gauge student progress and
adjust instruction in Technology Applications;

0& an ongoing self-assessment of strengths and weaknesses in the
wledge and skills of Technology Applications;

develop and implement an individual plan for professional growth in
the knowledge and skills of Technology Applications; and

incorporate new strategies to improve classroom instruction in
Technology Applications.

12




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Teachers of Students in Grades 7-12
The beginning teacher of computer science knows and understands

Creativity and Innovation

8.1k how to use digital resources and communication to create ne
knowledge and share ideas;
8.2k how to develop products and generate new understandings by

extending existing knowledge;

v

Application: Wh

83s

8.4s

QY

8.7s

5s

6s

8.8s

13

puter Science Teachers Can Do

ng teacher of computer science is able to teach students to

and Innovation

explore career op nities within the computer

and report findings through various media;
b,

c}> unities and digital products to extend the learning
ironment d the classroom by participating as a learner,
contrib ]elmd teacher/mentor;

vant, meaningful activities in the larger community
ate electronic projects;

create and publish interactive stories, games, and animations;
algorithms for solving problems; and Web pages by using a mark-up
1 age along with creative and effective user interfaces;

Create digital products to improve teaching and learning in the other
subject areas;

compare, contrast, and select design methodologies and
implementation techniques such as top-down, bottom-up, and black
box;

analyze, modify, and evaluate existing code and large programs,
including performing a case study on a large program that
implements inheritance and black box programming;

identify and select the appropriate data type (integer, real, Boolean),
abstract data type, advanced data structure, and supporting




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Communication and Collaboration

8.3k how to format digital inform
communication;
8.4k how to deliver a product el
8.5k how to work collaboratively to ¢
8.6k  how to evaluate communication in terms of both proces

product;

8.10s

8.11s

8.12s

8.16s

14

puter Science Teachers Can Do

ulate and use the data in a program problem

se visual organizers including Unified Modeling Language to read
and write class specifications;

ees to model computer sciences problems;

stematic problem-solving process of identifying the
s of purpose and goals, the data types and objects
subtasks to be performed;

xhzming solutions to simulate the outcome of
'and expectations of random variables for
games of chance;

Communication and Collaboration

» programs and communicate with proper programming style to
enhance the readability and functionality of the code by using meaningful
descriptive identifiers, internal comments, spacing, indentation, and a
standardized program style;

to acquire data and display meaningful output, including simple vector
and bitmap images;

publish information in a variety of ways (e.g., print, digital display, mobile
application, Web pages, audio, video, and multimedia) and optimize data
display by optimizing data visualization;

seek and respond to advice from peers and professionals in evaluating
problem solutions, quality, and accuracy;




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Research and Information Flue

8.7k how to use a variety of str
electronic resources;

8.8k
process, analyze and to evaluate acquired electronic information;

v

Application: Wh

8:20s

8.21s

8.22s

8.23s

8.24s

15

puter Science Teachers Can Do

f software engneering to work collaboratively in
are design teams,to break a problem statement into specific solution
irements, create a program-development plan, code part of a solution

r«itmples of logical equivalence, normal forms,
onens/modus tollens;

ch‘ Information Fluency

use local area networks (LANs)and wide area networks (WANS),
including the Internet and intranets, in research, file management, and
collaboration;

use an assortment of resources together with various productivity
tools to gather authentic data as a basis for individual and group
programming projects;

understand programming file structure and file access and to acquire,
process, write, and modify information from text files of known and

unknown sizes;

construct truth tables for ngation, conjunction, disjunction,




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Critical Thinking, Problems Solving and Decision Making

8.9k how to analyze problems and design algorithms;

8.10k  how to use appropriate computer-based productivity tools and
current programming languages to create and modify solutions to
problems;

8.11k  how to use technology applications to faci

work, including both process and product;

8.25s

8.26s

8.30s

16

puter Science Teachers Can Do

itional, and bit operators and to demonstrate
ositional relations;

ems Solving and Decision Making

various number-base systems and use them to count,
ﬁerform mathematical operations individually and

ther;

code J #Llﬁtion to a problem by identifying the program’s
als, the data types and objects needed, the subtasks to
the reusable components from existing code;

understand and use variables in a program or programmed story,
game, or animation, and understand the concept of scope;

L‘pulate data values by casting between data types and represent

- and manipulate text data by using concatenation and other string

functions;

identify and use the following data structures to traverse, search,
modify, insert, and delete data: one-dimensional array, two-
dimensional array, two-dimensional ragged array, array of objects,
and list object, including vector;

understand and create program solutions through the use of stacks,
queues, trees, heaps, priority queues, graph theory, enumerated data
types, sets (including HashSet and TreeSet), and maps (including
HashMap and TreeMap);




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to
the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

8.33s tial algorithms to nonbranching and noniterative

-making algorithms through the use of conditional
ls{) tatements that use if-then-else statements; switch
51 ments/multiway branches), including break, label,

ted conditional statements;
algorithms that use for loops, while loops, do-while
loops, and nested loops;

lop program solutions that use assignment, relational operators,
logical operators, bitwise operators, ternary operator, and iterators;

create program solutions to problems by using available mathematics
libraries, including absolute value, round, power, square, and square root;

‘.38s develop program solutions that generate and use random numbers;

8.39s  construct, evaluate, and compare searching algorithms, including
linear and binary searches;

8.40s identify, describe, construct, evaluate, and compare sorting
algorithms that perform sorting operations on data structures,
including quadratic algorithms for selection, bubble, and insertion
sorts; linearithmic algorithms for heap, quick, and merge sorts; and

17




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

8.48s

8.49s

18

Application: Wh

puter Science Teachers Can Do

ithms, including shell sort;

ore common algorithms, including finding the greatest common
ivisor, finding the biggestnumber out of three, finding primes, making a
change, finding the average, performing matrix addition and

Itiplicationg fractals, Towers of Hanoi, and magic squares;

hms to solve vario oblems, including factoring,

series, finding the roots of a quadratic equation, and

Uaonacci numbers;
ify, trace, Ji appropriately use recursion in programming
includt %hlgebraic computations;

eate program solutions through the use of hashing;
select the most appropriate algorithm for a defined problem;

compare and contrast the efficiency of search and sort algorithms,
including linear, linearithmic, quadratic, and recursive strategies, by using
informal runtime comparisons, exact calculation of statement execution
counts, and theoretical efficiency values using big-O notation, including
worst-case, best-case, and average-case time/space analysis;

understand object-oriented design concepts and the relationships among
defined classes (including composition and inheritance), abstract classes,
interfaces, nested classes (inner classes and outer classes), and anonymous
classes;

design classes that include class declarations, local and global variable
declarations, constant declarations, method declarations, parameter
declarations, and interface declarations;

create subroutines that do and do not return typed values with and without




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

8.57s

8.58s

19

puter Science Teachers Can Do

s and parameters, and identify the data-binding
ss between arguments and parameters;

and improve eXisting code by using inheritance; use
cope identifiers, including null, this, and super; and
behaviors, includi erloading and using

ment multiclass programs that use abstract classes

)J LJsling reference values and a comparison routine,
by using deep and/or shallow copy, and examine
roperties of an object using accessors and modifiers;

provide object functionality to primitive data types;

‘ program assumptions in the form of assertions, write a Boolean
xpression to test a program assertion, and construct assertions to
make explicit program invariants;

create program solutions that exhibit robust behavior by
understanding and avoiding runtime errors and handling anticipated
errors, including division by zero and type mismatch;

identify problems and debug errors (including compile, syntax,
runtime, and logic errors) by using error messages, reference
materials, language documentation, and effective strategies;

test program solutions by entering valid and invalid test data;
investigating boundary conditions; testing classes, methods, and




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

8.61s

8.63s

8.64s

8.66s

8.67s

8.68s

20

puter Science Teachers Can Do

; and performing stepwise refinement;

yze and modify existing code to improve the underlying

recognition by using regular expressions;

ement procedure ack trends, set timelines, and
ate programming progress for continual improvement in
[oduct;

L

"

dels of sets, functions, and relations to analyze
;); J

, contradiction, and contingency as related to

>

compare and contrast examples and use of counterexamples,
rapositions, and contradictions;

escribe the appropriate use and limitations of predicate logic, and apply
formal methods of symbolic propositional and predicate logic;

use formal logic proofs and logical reasoning to solve problems;

outline the basic structure of proofs and compare the types of problems
best satisfied by direct, indirect, contradiction, induction, existence, and
constructive proofs;

relate mathematical induction to recursion and recursively defined
structures and compare and contrast weak, strong, and structural
induction;




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Digital Citizenship

8.12k  understands safety, legal, cultural, and societal issues relat

use of technology and informati

Application: Wh

8.76s

8.77s

21

puter Science Teachers Can Do

st dependent and independent events;

recurrence equations.and counting techniques to analyze and
olve algorithms and other practical problems;

ly probability tools to solve problems;

e, and contrast sim raphs, multigraphs, and directed
ed graphs through the use of definitions, properties, and
luding special cases;

discuss intellectual property, privacy, sharing of information,

copyright laws, software licensing agreements, and digital rights
gement and model ethical acquisition and the use of digital

information, including using established methods to cite sources;

demonstrate proper etiquette andresponsible use of electronic
information, software, and online systems;

investigate measures such as passwords or virus detection/protection
for protecting computer systems and databases from unauthorized
use and tampering;

investigate how technology has clanged and the social and ethical
ramifications of its use (including the use of social media and social
networking sites) and determine the reliability of information
available through electronic media;

investigate how the conceptsof discrete mathematics are related to




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

Technology operations, systems and concepts

8.13k  the appropriate use of networking and hardware components,
software programs, online systems, and their connections; and
8.14k  the levels of programming languages and properties of a variety of

current programming languages.

22

8.83s

8.84s

ntrast, and use a variety of operating systems, software
,‘ ardware platforms, and networks;

u dge of major hardware components, including
memory, the central processing unit (CPU),

vices, and peripherals;

emonstrate knowledge of major networking components, including

hosts, servers, switches, and routers;

onstrate knowledge of computer communication systems
(inchuding single-user, peer-to-peer, workgroup, client-server, and
networked) and create a small workgroup network;

demonstrate knowledge of computer-addressing systems (including
Internet protocol [IP] address and media access control [MAC]
address) and create and apply a basic network addressing scheme;

differentiate among properties of current programming languages,
discuss the use of the languages in other fields of study, and
demonstrate knowledge of specific programming terminology and
concepts;

differentiate among the levels of programming languages (including
machine, assembly, high-level compiled, scripted, and interpreted
languages; compare and contrast high-level languages) and compare




Standard VIII. The computer science teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in computer science, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Computer Science Know

8.93s

8.94s

8.95s

8895

puter Science Teachers Can Do

y typed and un-typed languages;

te discovery programs in a low-level language, high-level
anguage, and scripting language;

ding proficiency in contemporary programming
ing an object-oriented language;

rations associated with sets, functions, and relations,
puting permutations and combinations of a set;

jil;g principles, including cardinality and the

i

precedence when using logical operators and use
gies, including De Morgan laws, to identify
propositional equivalences;

identify and appropriately use predicates, existential and universal
ifiers, and valid arguments;

1dentify possible applications of proofs, including evaluating
algorithmic complexity;

state and appropriately use the product and sum rules;
solve a variety of basic recurrence equations;
apply the binomial theorem to independent events; and

demonstrate traversal methods for trees and graphs and relate trees
and graphs to data structures, algorithms, and counting.
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Standard IX. The digital forensics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital forensics, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Forensics Know

Teachers of Students in Grades 7-12

The beginning teacher of digital forensics knows and understands

Creativity and Innovation

9.1k how to develop products and generate new understanding by
extending existing knowledge;
9.2k  how to interpret policies, procedures, and regulations for the

workplace environment, including employer and employee
responsibilities;

Communication and Collaboratio

9.3k how to communicate and

his or her own learning and t

rate with peers tribute to

ing of others;

v

Teacher Knowle

9.3s

9.4s

9.5s

9.7s

9.8s

Teachers of St

at Teachers of Digital Forensics Can Do

ts in s 7—12

d responsibilities by creating policies;

idelines, éﬂ)pedures, and recommendations for the use of
ools;

reconstruct computer security incidents by examining simulations and
case studies of crime;

unic"- and Collaboration

Justify and describe the behaviors of and the impact of selecting a given
system;

use effective teamwork practices;
seek and respond to advice from peers and professionals;

describe considerations required for incident response;
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Standard IX. The digital forensics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital forensics, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Forensics Know
Research and Information Fluency

9.4k how to locate, analyze, process and organize data;

9.5k how to use information and communication technologies to
synthesize, summarize, compare, and contrast information from
multiple sources;

Critical Thinking, Problem Solving, and Decision Making

9.6k use digital technologies to discern the quality and\value of
information collected and recognize bias and inte e

associated sources;

Teacher Knowle at Teachers of Digital Forensics Can Do

Research and Fluency

9.9s possible sources,of data;

9.10s ther, investigate, and report data collected;

9.11s rity while collecting files by copying files from media;
9.12s les by locating files, extracting data, and using a digital

9.13s u%.mne operating system data;

)
urcei,] including firewalls and routers, packet sniffers and
intrusion detection systems, remote access, security

event management software, and network forensic analysis tools;

9.14s

collect, examine, and analyze data from multiple sources;

vide examples of how multiple data sources can be used during digital
forensics, including investigating worm infections, malware, phishing
incidents, viruses, trojans , rootkits, and e-mail threats;

Critical Thinking, Problem Solving, and Decision Making

9.17s  resolve information conflicts and validate information through data
acquisition, research, and comparison;
9.18s  examine and analyze network traffic data, including identifying events of

interest, examining data sources, and identifying attacks;
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Standard IX. The digital forensics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital forensics, in addition to

the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Forensics Know
Digital Citizenship

9.7k understands safety, legal, cultwral, and societal issues related to

the use of technology and information; and

Technology Operations and Con

9.8k understands technology concep

they apply to computer science.

tems, and operations as Vﬁ

Teacher Knowle at Teachers of Digital Forensics Can Do

Digital Citizen

1be the kinds of c~ investigated by digital

9.2 . (H;cg

ast legal, illegal, ethical, and unethical information-
]TTd identify possible gray areas;

LUS in which developing laws and guidelines

9.23s. i ain wi
‘ ics practices;
9.24s " identify and describe businesses and government agencies that use digital
forensics;

Technology Operations and Concepts

demonstrate knowledge and appropriately use operating systems,
software applications, and communication and networking components;

9.26s differentiate between and appropiately use various input, processing,
output, and primary and secondary storage devices, including online
storage;

9.27s  make decisions regarding the seledion, acquisition, and use of software,

including its quality, appropriateness, effectiveness, and efficiency;

26




Standard IX. The digital forensics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology

operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital forensics, in addition to
the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Forensics Know at Teachers of Digital Forensics Can Do

9.28s ¢ of networks, including the Internet, intranets,

9.29s ifferentiate between nonvolatile and volatile data;

9.30s

ocedures related to collecting operating system data;

9.31s gnificance to digital forensics of the transmission
/Internet protocol (TCP/IP) model, including

11) rt, I[P, and hardware layers;

d use of application components, including
ttings, authentications, logs, application data,
application architecture; and

describe the functions and use of application types, including e-mail,

Web usage, interactive communications, file sharing, document usage,
se applications, and data-concealment tools.
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know
Teachers of Students in Grades 7—12

The beginning teacher of digital graphics/animation knows and
understands

Creativity and Innovation Creati
10.1k  how to use technology to demonstrate creative thinking, 10.1s
constructs knowledge, and develops innovative products an
processes using technology; 10.
10.2k  how to evaluate the use of graphic design elements;

10:3s

10.4s

w)ﬁs

10.7s

10.8s

Application: W
Teachers of

The begi

chers of Digital Art/Animation Can Do

des 7-12

teacher of digital graphics/animation is able to teach students to

nd create scripts fo‘nations;

ixing theories and apply these theories to create new
s in the digital format;

e, tran L%ncy, skinning, tweening, and contour along a
ce;

compare, contrast, and integrate basic sound-editing principles,
including the addition of effects and the manipulation of wave forms;

c’re and contrast the rules of visual composition such as the rule of
irds and the golden section/rectangle with respect to harmony and
balance as well as discord and drama;

assess the fundamental concepts of 3-D modeling and design, such as
composition, perspective, angles, lighting, repetition, proximity, white
space, balance, and contrast;

examine 3-D model objects to interpret the point of interest, the
prominence of the subject, and visual parallels between the structures
of natural and human-made environments;

evaluate the fundamental concepts of a graphic design, including
composition and lighting;
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know

<

Communication and Collaboration

\

10.3k  how to use research skills and electronic communication to
create new knowledge;

10.4k  how to use technology apdications to facilitate evaluation of

work, including both process and product;

10.13s

10.14s

10.15s

chers of Digital Art/Animation Can Do

igns to decide the point of interest and the attributes

including spot anddirectional light, backgrounds,
and shadows, an and saturation;

ive, including backgrounds, light, shades/shadows, and
focal point and create depth;

I

of proportion, balance, variety, emphasis,
d unity in type, color, size, line thickness, shape,

edit files using appropriate digital editing tools and established design
principles including consistency, repetition, alignment, proximity, ratio of
t

white space, image file size, resolution, color use, font size, type,
an le;

identify pictorial qualities in a design, such as shape and form, space and
depth, and pattern and texture, to create visual unity and desired effects in
designs;

Communication and Collaboration

10.16s

10.17s

use technology to participate in self-directed, meaningful activities in the
larger community and society;

use and understand the vocabulary related to digital art, audio, and animation
software;
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know

10.5k  how to deliver a product electronically in a variety of media;

<

Research and Information Fluency

10.6k  how to acquire electronic information in a variety of formats;

7

10.18s

10.19l

10.20s

plement procedures to track trends, set timelines, and
¢ problem-solving progress;

10.21s i J\H y technology specifications to evaluate digital

Wjects for design, content delivery, purpose, and

10.22s seck and respond to advice from colleagues and other professionals in

delineating technological tasks related to solving problems in digital

graphics/animation;
ubish information in a variety of formats;

‘search and Information Fluency

10.24s distinguish among and correctly use process color (RGB, CMYK, and

Pantone), spot color, and black/white;

10.25s research the history of and career choices in digital art and animation;

10.26s use the Internet to retrieve information in electronic formats, including

text, audio, video, and graphics, citing the source;
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know

Critical Thinking, Problem Solving and Decision Making

10.7k  how to use critical-thinking skills as well as
tools and resources to plan and conduct re
projects, solve problems, and make inform

cisions;

10.27s ropriate use of digital imaging, video integration
10.28{' mport audio, video, and multimedia files from a variety of sources
10.29s

em Solving and Decision Making

amon ]
are

lﬂ)use the components of animation and 3-D
grams, including the animation control panel
stage;

10.31s. distinguish between and use the animation techniques of path and cel

animation and utilize basic animation tools such as onion-skinning and

tv‘ing;
use foreground, middle distance, and background images to create three-
dimensional effects;

distinguish between and use different 3-D modeling techniques such as
box modeling, transformation, and polygon primitives that use extrusion
and rotation;

10.34s

apply a variety of color schemes to digital designs, including
monochromatic, analogous, complementary, primary/secondary triads,
cool/warm colors, and split complements;

10.35s use the basic concepts of color and design theory, such as working in a
bitmapped and vector mode to create backgrounds, characters, and other
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know

Digital Citizenship

10.8k  the human, cultural, and societal i s related to techno

practices legal and ethical be

v

Technology Operations and Concepts

10.9k  the appropriate use of hardware components, software programs,

online systems and applications, and their connections.

chers of Digital Art/Animation Can Do
needed for an animation and 3-D animation;

10.36s

10.37

10.38s attributes and tequirements of products created for a
ses, including post illboards, business cards,

dars, stationery, book jackets, folders, booklets,

, brochures, magazines, and e-publications;

10.39s the desi H‘Tributes and requirements of a 3-D animation project;

Digital
10.40s"_ discuss copyrightlaws, licenses, issues, and fair use including creative
commons and public domain and use of digital information such as
a‘ting ideas and citing sources using established methods;

10.41s define plagiarism and model respect of intellectual property;

10.42s  demonstrate proper digital etiquette and knowledge of responsible use
policies when using technology;
10.43s  evaluate the vdidity and reliability of sources;

Technology Operations and Concepts
10.44s  demonstrate knowledge and appopriate use of operating systems,
software applications, online systems, and communication and
networking components;
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Standard X. The digital art/animation teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS)in digital art/animation, in addition

to the content described in Technology Applications Standards I-V.

Knowledge: What Teachers of Digital Art/Animation Know

chers of Digital Art/Animation Can Do

rding the selection, acquisition, and use of graphics
ware, taking into consideration its quality,

riateness, effectiveness, and efficiency;

10.4 elineate and make necess ry,adjustments regarding compatibility
ues, including but not limited to digital file formats and cross-
ivity; and

10.47s read,

develop technical documentation related to digital
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Standard XI. The robotics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and
concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in robotics, in addition to the content described in

Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Robotics Know

Teachers of Students in Grades 712

The beginning teacher of robotics knows and understands

Mathematical Process Standards

11.1k  how to acquire and demonstrate mathematical understandin

11.

11.3s

11.6s

11.7s

atics to problems asg in everyday life, society, and the

-M ing model that incorporates analyzing given

ﬁ ing a plan or strategy, determining a solution,

soluti ,] and evaluating the problem-solving process and the
the solution;

select appropriate tools (including real objects, manipulatives, paper and
pencil, and technology) and appropriate techniques (including mental
math, estimation, and number sense) to solve problems;

se multiple representations (such as symbols, diagrams, graphs, and
language) to convey mathematical ideas, reasoning, and their implications;

design and use representations to organize, record, and communicate
mathematical ideas;

examine mathematical relationships to connect and communicate
mathematical ideas;

exhibit, describe, and justify mathematical ideas and arguments through the
use of precise mathematical language in written or oral communication;
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Standard XI. The robotics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and
concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in robotics, in addition to the content described in

Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Robotics Know

Creativity and Innovation

11.2k

Communication and Collaboration

11.3k

how to develop products and generate new understanding by 11.8s

extending existing knowledge;

11.10s

11.11s

how to communicate and coll
to his or her own learning

with peersto co
arning of others;

11.16s

11.17s

11.18s

Application: Wha

Creativity an

ers of Robotics Can Do

and present a proetotype that uses a variety of media;
1lize the design process to construct and refine the design of a robot;

of simple, moderaie, and advanced complexity;

design to meet a specified need;
understanding of and create artificial intelligence in a robot;

behavio Mﬁkﬁd control algorithms;

demonstrate an understanding of and implement design teams to solve
roblems;

p D
nction as a team leader and a team member;

design a solution to a problem and share a solution through various
media;

document prototypes, adjustments, and corrections in the design
process;

verify and present a final design, the testing results and the
solution;
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Standard XI. The robotics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and
concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in robotics, in addition to the content described in

Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Robotics Know

Research and Information Fluency

11.4k  how to analyze, process, and organize data;

Critical Thinking, Problem Solving, and Decisi

11.5k  how to use appropriate strategies to analyze problems and

design algorithms;

11.6k  how to demonstrate unde
variety of programming ures;

g and appro‘ iate use of &

king

V.%s

11.27s

V 11.28s

11.29s

Application: Wha

ers of Robotics Can Do

ion tracking to.complete assigned robot tasks;
n systems and imp&t systems analysis;

I

ent a sys

respond to a change in specifications;

uﬂ ]to identify and track all components of a robot;
I

Solving, and Decision Making

develop algorithms to control a robot, including applying instructions,
collecting sensor data, and performing simple tasks;

sign maneuvering algorithms to physically move the location of the
robot and algorithms that provide interaction with the robot;

demonstrate an understanding of and use output commands, variables,
and sequence programming structure;

demonstrate an understanding of and use jumps, loops, and selection
programming structures;

demonstrate an understanding of and use subroutines, accessors, and
modifiers;

utilize decision-making strategies when developing solutions;
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Standard XI. The robotics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and
concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in robotics, in addition to the content described in

Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Robotics Know

Digital Citizenship

11.7k
technology and information; and

Technology Operations and Concepts

11.8k  how to demonstrate technology concepts,
operations as they apply to robotics.

safety, legal, cultural, and societal issues related to the use of

s, and

Digital

11.40s

11.41s

Application: Wha

ers of Robotics Can Do

plain intellectual property;privacy, sharing of information, copyright
ws, and software licensing agreements;

r digital etiquettssponsible use of software, and
esponsible use polic
r]cts robots have on our culture and society;

ions anliJ hﬁoncepts

atory equipment safely to construct and repair robots;

use software applications to simulate robotic behavior, present design
coneepts, and test solution strategies;

monstrate the use of computers to manipulate a robot;

demonstrate knowledge of process-control design factors;
demonstrate knowledge of different types of sensors used in robotics;
demonstrate knowledge and use of effectors;

implement multiple sensors in a robot, interpret sensor feedback, and
calculate threshold values;

apply measurement and geometry to calculate robot navigation;

use shaft encoding to implement movement control;
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Standard XI. The robotics teacher has the knowledge and skills needed to teach the creativity and innovation; communication and collaboration;
research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology operations and

concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in robotics, in addition to the content described in
Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Robotics Know Application: Wha ers of Robotics Can Do

11.42s

11.41

11.44s

ing that uses geometry and multiple sensor

ogram a robot to perme&simple tasks, including following lines,
oving objects, and avoiding obstacles;

plement a rob‘mk solution that uses robotic arm

owledge of feedback control loops to provide

%q of torque and power factors used in the
bot servo; and

ubleshoot and maintain robotic systems and subsystems.

38



Standard XII. The digital communications teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital communications, in

addition to the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Communications
Know

Teachers of Students in Grades 8—12

The beginning teacher of digital communications knows and understands

Creativity and Innovation

12.1k  how to apply academic knowledge and skills in audio and vi

12.2k  how to utilize information technology applications;

projects;
12.3k  how to apply design systems;

12.2s

12.6s

12.7s

Application: Wha

ers of Digital Communications Can Do

te technical concepts, vocabulary, and correct grammar
.tm:rite and edit publications, storyboards, and scripts;

ive use and importance of verbal, nonverbal, and
ication skills when presenting ideas and solutions to

integrate knowledge of mathematics by determining the correct resolution
and aspect ratio for keeping a file;

se personal information management, e-mail, Internet, publishing,
presentation, and spreadsheet, or database applications for audio or video
production projects;

use video concepts (including video conferencing, broadcasting, and social
network environments) to manage communication apprehension, build
self-confidence, and gain command of information;

demonstrate an understanding of the impact digital publications have on
current and emerging media environments;

investigate and summarize the history and evolution of mass
communications, including print and digital publishing and audio and
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Standard XII. The digital communications teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital communications, in

addition to the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Communications Application: Wha

Know

Communication and Collaboration

12.4k  how to actively apply interpersonal and communication ski
to a variety of situations;

5
12.10s

12.11s

12.12s

12.13s

ers of Digital Communications Can Do

vide ucti

ile devices, digital content, and Web 2.0
]HIE, wikis, and blogs;

unication strategies such as active listening,
leadership, and parliamentary procedure to collaborate with a
variety of colleagues and experts to interpret and communicate
i@ation, data and observations in formal and informal

se S;

demonstrate marketing and public relations skills such as
timelines, research, product development, marketing material,
and effective communication;

work in a team to develop collaborative and conflict-management
skills;

understand rolls and participate appropriately in audio, video, and digital
publishing teams by making clear requests, giving accurate directions,
and asking purposeful questions;

40




Standard XII. The digital communications teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital communications, in

addition to the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Communications
Know

Research and Information Fluency

12.5k  how to engage in the preproduction process;

12.15s

12.16s

12.17s

Critical Thinking, Problem Solving and Decision Making

12.6k  use critical-thinking skills to conduct research, manage products,

solve problems, and make informed decisions; ( 12.19s

12.20s

Application: Wha

ers of Digital Communications Can Do

Information Fluency

identify critical elements in‘theypreproduction stage, including design

ns regarding the selection, acquisition, and use of information
rtﬁ into consideration its quality, appropriateness, effectiveness,

ﬁTt to society;

'ndusth L]t%lndards to plan and examine document, script, and
opment processes for a successful production;

gathered,
level of 1

=1

construct real-world informational materials that inform, persuade, or
recommend reform of selected issues, utilizing information graphics and
desiin principals to facilitate understanding;

rstand preproduction concepts such as identifying equipment, crew, and
cast requirements; auditions; and casting processes;
production;

Critical Thinking, Problem Solving and Decision Making

identify and define authentic problems and significant questions for
investigation through audio, video, and digital publications;

develop independent problem-solving skills by utilizing technical
documentation, including appropriate help options, to complete tasks;
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Standard XII. The digital communications teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital communications, in

addition to the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Communications
Know

Digital Citizenship

12.7k  examine ethical and legal behavi demonstrate lead 25s
a digital citizen;
12.8k  the human, cultural, and al issues relate chnology, 12.26s
and practices safe, legal, ai ical behavior;
12.27s
12.28s
12.29s

Application: Wha

Digital Citizenship

ers of Digital Communications Can Do

f video genres SNS narratives, animations, and
, with emphasis on potential employment and

hip possibilities;
lore a Variulﬁ f digital publishing options, including print and electronic
i g W\asis on potential employment and entrepreneurship

|

nts, wit Hl

demonstrate ethical conduct and provide proper credit for ideas received
fgeers;

research and apply copyright laws, licenses, issues, and fair use (including
creative commons and public domain) and use of digital information such as
attributing ideas and citing sources using established methods;

model respect for intellectual property when manipulating, morphing, and
editing graphics, video, text, and sound;

investigate the ethical impact that digital publishing and audio and video
production have on society;

apply personal and workplace safety rules and regulations while following
all emergency procedures;

42




Standard XII. The digital communications teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in digital communications, in

addition to the content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Digital Communications
Know

Technology Operations and Concepts
12.9k  how to develop an understanding of the current practice, future
trends, and procedural protocols in the use of audio/video
production and digital publications;

12.10k

how to apply the postproduction process; and 12.31s

12.11k how to use professional communication strategies.

12.32s
12.33s

12.34s

‘.35s

12.36s

12.37s

12.38s

Application: Wha

ers of Digital Communications Can Do

udio, video, and digital publications, such as WAV, MP3,
MOV, PDF, PN‘PG, IBA, and EPUB;

priate compression schemes for documents, images, audio, and
m consideration for audience and final platform;

the usel audio and video for a multiscreen environment,
hones, computer tablets, televisions, projection equipment,
erging technologies;

exhibit various videography techniques (including lighting, composition,
audio, resolution, voice-over editing, and delivery) in completion of a final
p t;

demonstrate the skills needed to create special lighting, animation, and
voice-over effects with appropriate resources;

format digital information for effective communication for a defined
audience;

select the appropriate evaluation tools and delivery methods for digital
publications as well as audio and video files; and

apply knowledge of postproduction strategies for audio, video, and digital
publishing; and

deliver the product in a variety of media forms.
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Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Teachers of Students in Grades 7—12

The beginning teacher of Web design knows and understands

Creativity and Innovation

13.1k  how to demonstrate creative thinking, construct knowledge,
and develop innovative products and processes that use
technology;

13.4s

13.39\

ion

electronic communs as a learner, initiator, contributor,
entor;

specific
ite;

PT |such as Web editors and Web-authoring programs to create

ility ol ]aln original Web site as it relates to a target audience;
generate new technologies based on current technical trends;

examine the use of virtualization in the classroom,;

\

nstrate knowledge of appropriate use of operating systems, software
applications, and communication and networking components;

make decisions regarding the selection, acquisition, and use of software
related to Web mastering, Web gaming, and Web communications, taking
into consideration its quality, appropriateness, effectiveness, and efficiency;

44




Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Communication and Collaboration
13.2k  how to use digital mediaand environments to communicate
and work collaboratively, including at a distance, to support
individual learning and contribute to the learning experience of
others;

Research and Information Fluency

13.3k  how to apply digital tools ther, evaluate, ai

information;

Application: Wha ers of Web Design Can Do

Communicati boration

13.8s ine and apply the.proper and acceptable use of digital/virtual

unications technologies;

13.9s identify and implement the'acquisition, sharing, and use of files, taking into
imary ownership and copyright;

13.10s sions regarding the

L@m

aluate, LHchimplement the use of wired versus wireless access;

tion, acquisition and sharing of

13.1 g strategies to solve problems;

13.12s

13.13s ly to create functioning Web-based programs and gaming

products;
esearch and Information Fluency
monstrate skill in testing the accuracy of acquired information;
13.15s obtain and use appropriate vocabulary terms;
model ethical and legal acquisition of digital information and cite sources
appropriately, following guidelines in the student code of conduct (including
those pertaining to plagiarism and copyright laws;
13.17s ascertain and discuss the impact of emerging technologies;

13.18s comprehend the impact of Internet history and structure on current use;

13.19s obtain, assess, and use various Web standards such as those of the World
Wide Web Consortium (W3C), Ecma International, and the Internet
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Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

‘3.265

13.27s

13.28s

13.29s

13.24;s>

ers of Web Design Can Do

ssigned Names and Numbers (ICANN) to make informed
ent standards in original work;

rstand, analyze, and determine the appropriate use of dynamic, static,
d interactive Web sites;

ate, and determine the appropriate use of open/closed
and software;

use and application of a virtual private network (VPN);

H:I the protocols, including hypertext transfer protocol
a %ﬁﬁ rotocol (FTP), transmission control protocol/Internet

)

1cier[:y in the use of a variety of electronic input devices
canner, voice/sound recorders, mouse, touch screen, and
digital video by incorporating such components while publishing Web
pages;

, file tr

d’:strate proper digital etiquette and knowledge of acceptable use
olicies when using networks, especially resources on the Internet and
intranets;

demonstrate proficiency in, appropriate use of and navigation of local area
networks (LANs), wide area networks (WANSs), the Internet, and intranets
for research and for sharing resources;

construct appropriate search strategies in the acquisition of information from
the Internet, including keyword searches and searches with Boolean
operators;

acquire information in electronic formats, including text, audio, video, and
graphics;

discuss, analyze, compare, and contrast game types such as action, action-
adventure, adventure, construction and management simulation, life
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Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Critical Thinking, Problem Solving, and Decision Making

13.4k  how to use critical-thinking skills and appropriate digital tools
and resources to plan and conduct research, manage projects,
solve problems, and make informed decisions ;

13.32s

13.33s

‘.36s

13.37s

13.38s

13.39s

ers of Web Design Can Do

ively multiplayer online role-playing (MMORPG), music,
aying, sports, strategy, trivia, and vehicle simulation;

inking, Problem Solving, Decision Making
ransfer and adaptation of knowledge through the creation

‘plement security measures to protect original work such as
ypertext transfer protocol secure (HTTPS);

if

i

Tﬂicensing issues for software being used for the creation
I

specifications for tasks and evaluation rubrics to evaluate
problem-solving processes;

optimize Web information for faster download on multiple devices such as
dl’) and high-speed Internet and mobile devices;

seek and respond to advice from colleagues and other professionals in the
review of Web sites;

read, use, and develop technical documentation;

analyze, examine, assess, and decide on a Web host, domain name, and
issues related to acquisition and retention;

assess the functionality of a Web site (e.g., with respect to color scheme,
grammar, technological constraints, age appropriateness, cross-platform

usability, and user-relevant criteria) as it relates to an intended audience;

classify software file formats and their characteristics and appropriate use;
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Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Digital Citizenship

13.4k  the human, cultural, and societal issues related.to tec
practices legal and ethical behavior; and

Application: Wha ers of Web Design Can Do

13.40s expl d ch lectronic security methods for a Web server to protect
nauthorized access and negative intentions;

13.44 nthesize and draw conelusions from new information with data gathered
om electronic and telecommunications resources;

13.42s decision trees fo%ime’s artificial intelligence engine;

mi ties that follow appropriate behavioral,

and privacy guidelines, including ethics, personal security,
d by the intended audience, and ethical use of files and
file sharing;

understand the negative impact of the inappropriate use of technology,
iﬂ‘ing online bullying and harassment;

employ online security guidelines, including identity protection, limited
personal information sharing, and password protection of a secure Web site;

understand and respond to local, state, national, and global issues to ensure
appropriate cross-browser and cross-platform usability;

13.47s examine the impact of Internet technologies on society through research,
interviews, and personal observation;

13.48s participate in relevant, meaningful activities in the larger community and
society to create online projects;

13.49s assess games and game ratings in terms of their impact on societal
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Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Technology Operations and Concepts

13.5k how to demonstrate a sound understanding of technology
concepts, systems, and operations.

Application: Wha

13.50s

13.52s

13.53;s>

13.54s

13.56s

13.57s

13.58s

ers of Web Design Can Do

intera

e original Web-game artwork and digital portfolios created by peers
thers to form preeise conclusions about formal qualities, historical and
Itural contexts, intents, and meanings;

nowledge of hardware, including scanners, cameras, printers,
digital voice recorders, and external hard drives;

m ical needs for and functionality and use of servers;

)
Web pages that are accessible to diverse audiences;

examine bandwidth issues as related to audience, server, connectivity, and
cost;

e‘sh a folder/directory hierarchy for storage of a Web page and its
lated and linked files;

identify basic design principles when creating a Web site, including white
space, color theory, background color, shape, line, proximity, unity, balance
(ratio of text to white space), alignment, typography, font size, type, style,
image file size, repetition, contrast, consistency, and aesthetics;

demonstrate knowledge of the six core domains (e.g., gov, net, com, mil,org,
and edu) and be familiar with new domain implementation;

apply escape codes, hypertext makup language (HTML), cascading style
sheets (CSS), PHP: Hypertext Preprocessor (PHP), and JavaScript through
hard coding, Web editors, and Web authoring programs utilizing interactive
databases and server-side processing;

49




Standard XIII. The Web design teacher has the knowledge and skills needed to teach the creativity and innovation; communication and
collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship; and technology
operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in Web design, in addition to the

content described in Technology Applications Standards I-V.

Teacher Knowledge: What Teachers of Web Design Know

Application: Wha

13.62s

server to

ers of Web Design Can Do

Java applet insertion;
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

Teachers of Students in Grades 7—12

The beginning teacher of game/application development knows and
understands

Creativity and Innovation

14.1k  the basic game design elements, including conceptual ideas,
storyline, visualization, storyboard, game effects, sound
elements, game play, game controls, and player tutorial;

14.2k  the fundamentals of game art, including t| and fc
graphics coordinate system, basics of colo color pal

143k  how to create mobile applications and components that ar

for the intended target audience;

14.2s

1438

14.4s

14.8s

14.9s

14.10s

%

oncept document and a storyboard,;

Mjil ages, including designing, creating, reading, and
i
s, including solid, image, and tiled backgrounds;

create images that use geometric shapes by writing programs;

use sprites to create games by evaluating the role of sprites, creating
rites, and managing sprites;

exhibit an understanding of image rendering;
find, create, and edit game audio sound effects and music;

implement game sound mechanics, including playing, pausing, and
looping;

create effective user interfaces appropriate for a specified mobile device
that is best suited for an identified purpose;

design mobile applications that combine native and hybrid components;
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

Communication and Collaboration
14.4k  design and implement procedures to set timelines for, track the
progress of, set criteria for, and evaluate a game or mobile

product;

14.5k  how to communicate and collaborate with peers to contribut
his or her own learning and the learning of others;

Research and Information Fluency

14.5k  how to evaluate, analyze, and document game stylesand
playability;

14.6k  how to analyze, identify, and describe the requirements of a
mobile application;

ledge and appro* use of operating systems,

opment tools, and n rking resources;
T:rources to obtain, arrange, maintain, and evaluate

0 reseaush the business of games, including the roles of the
blisher, marketing, and retail sales;

14.15s demonstrate an understanding of and evaluate online technology,
including online interaction and massive multiplayer games;

u‘mwork in problem solving;

14.17s “explain the development workflow of mobile applications;

‘I. 18s document and share problem solutions through various media;

Research and Information Fluency
14.19s participate in board games to research and collect game-play data;

14.20s explore the dramatic elements in games, including kinds of fun, player
types, and nonlinear storytelling;

14.21s collect and analyze available data to identify mobile application project
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

Critical Thinking, Problem Solving and Decision Making

147k how to demonstrate an undestanding of the game design
process, including generating ideas, brainstorming, and paper

prototyping;

14.8k  the characteristics of and differences in cu progra
languages and paradigms;

14.31s

14.32s

lem Solving and I‘ion Making

that use variables of different data types;
nd writ ‘4 e rules and instructions;

nde stlanding of the user experience;
develop game software and testa finished game product;

write computer game code, resolve game defects, and revise existing
g‘code;

compare and contrast available mobiletechnologies, including platforms
and their operating systems;

establish the most appropriate solution for the development of a given
mobile application, including browser-based, native, and hybrid
approaches;

compare and contrast available programming languages and how their use
might be applied to specific technologies and platforms;

identify and justifythe selection of an appropriate programming language,
including available resources and required interfaces;
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

Digital Citizenship

149k  how to explore and understand safety, legal, cultural, and
societal issues related to the use of technology and
information;

14.37s

14.40s

14.41s

14.42s

Application: Wha ers of Game/Application Development Can Do

t available networks and their implications for mobile

ﬁllectual property, privacy, sharing of information,

d software licensing agreements;

ical achJinﬁqn and use of digital information, including using
ods to cite sources;

demonstrate proper etiquette and knowledge of acceptable use of
electronic information and products while in an individual classroom, lab,
or on the Internet or an intranet;

odel respect for intellectual property when manipulating, morphing, and
editing graphics, video, text, and sound,

understand and explain the negative impact of the inappropriate use of
technology, including online bullying and harassment, hacking,

intentional virus setting, invasion of privacy, and piracy;

assess the cultural aspects of game design fundamentals, including the
rationales for games and types of games;

explain the potential risks and benefits associated with the use of a mobile
application;

identify current and emerging technologies related to mobile applications;
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

14.43s

Technology Operations and Concepts Techn

14.10k technology concepts, systems, and operations as they apply 14.44s
game programming; and

14.11k technology concepts, systems and operations as they apply to 14.

game design and mobile application development.
14.46s

14.49s

14.50s

14.51s

14.52s

Application: Wha

14,478\

ers of Game/Application Development Can Do

te technologies and assess their applicability to current mobile

ly condit Hall]statements in the creation of a program,;
bject- L’H:Tyted game programming;

erstanding of game programming essentials, including
event-driven programming, the use of messages for communicating, and
device management;
d strate an understanding of the role of game events, the animation

op, and game timing;
implement basic game screen design and layout, including visual controls,
user interfaces, menus, and options;

use game control design to understand, access, and control input devices;

implement game animation, including the principles of animation and
frame-based animation;

demonstrate an understanding of and implement collision detection,
including bounding boxes and sprite collisions;
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Standard XIV. The game/application development teacher has the knowledge and skills needed to teach the creativity and innovation;
communication and collaboration; research and information fluency; critical thinking, problem solving, and decision making; digital citizenship;
and technology operations and concepts. strands of the Technology Applications Texas Essential Knowledge and Skills (TEKS) in

game/application development , in addition to the content described in Technology Applicati

tandards I-V.

Teacher Knowledge: What Teachers of Game/Application
Development Know

Application: Wha ers of Game/Application Development Can Do

14.53s d game, including loading tile maps, drawing tile

rendering a tile map, and layering sprites;

14.5 plain artificial intelligence,and how it relates to game design and

14.55s nd implement 1 igent agents for various games;

14.56s an understanding of game balance and tuning;

14. derstanding of player progression, including leveling,

,] ﬁqd maintaining high score data;
A
)

nderstanding of the difference between desktop and

14.5‘&§

14.59s " demonstrate an understanding of hardware and software structures and
rqqﬁements in the design of mobile applications;

nstrate an understanding of how low bandwidth and the mobility
of a device affect the design of mobile applications;

categorize applications that are best suited for mobile devices;

14.62s demonstrate an understanding of the use of libraries when designing
mobile applications;

14.63s use a simulation tool to imitate a mobile device’s functionality; and

14.64s use mobile devices to test mobile applications.
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