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AL-Algorithms and Complexity

Present to a group of peers the data characteristics of conditions or
assumptions that can lead to different behaviors of specific algorithms and
from the analysis, illustrate empirical studies to validate hypotheses about

C-AL-001 AL A runtime measures. 1 B-Il B-Ill B-Ill

Estimating lllustrate informally the time and space complexity of algorithms and use
Computational big-0 notation formally to show asymptotic upper bounds and expected
C-AL-002-1 AL B |Complexity case bounds on time and space complexity, respectively. 2 B-Il B-Il B-Il B-Il B-Il

lllustrate informally the time and space complexity of algorithms and use
big-0 notation formally to show asymptotic upper bounds and expected
C-AL-002-2 AL B case bounds on time and space complexity, respectively. 1 B-Il B-Ill

lllustrate informally the time and space complexity of algorithms and use
big-0 notation formally to show asymptotic upper bounds and expected
C-AL-003-1 AL c case bounds on time and space complexity, respectively. 1 B-Il B-Il B-Ill o o

lllustrate informally the time and space complexity of algorithms and use
big-0 notation formally to show asymptotic upper bounds and expected
C-AL-003-2 AL c case bounds on time and space complexity, respectively. 1 B-Il B-1ll

Use recurrence relations to determine the time comple:

of recursively
defined algorithms by solving elementary recurrence relations and present

C-AL-004-1 AL D the results to a group of scholars. 1 B-Ill B-Ill B-Ill

Use recurrence relations to determine the time complexity of recursively
defined algorithms by solving elementary recurrence relations and present
C-AL-004-3 AL D the results to a group of scholars. 1 B-Ill B-Il |B-I B-Ill B-Ill B-Il B-Ill o o

Use recurrence relations to determine the time complexity of recursively

defined algorithms by solving elementary recurrence relations and present
C-AL-004-4 AL D the results to a group of scholars. 1 B-Ill B-Ill [B-I

B-Ill B-Ill B-Ill B-Ill (] ]

Use recurrence relations to determine the time complexity of recursively
defined algorithms by solving elementary recurrence relations and present
C-AL-004-2 AL D the results to a group of scholars. 1 B-Il B-Il B-Il B-Il B-Il

Determine an appropriate algorithmic approach to an industry problem and
use appropriate techniques (e.g., greedy approach, divide-and-conquer
Choice of an algorithm, recursive backtracking, dynamic programming, o heuristic
Appropriate approach) that considers the tradeoffs between the brute force to solve a

C-AL-005-1 AL E_|Algorithm problem, 3| B-Ill B-Il B-Ill B-Ill (]

Determine an appropriate algorithmic approach to an industry problem and
use appropriate techniques (e.g., greedy approach, divide-and-conquer
algorithm, recursive backtracking, dynamic programming, or heuristic
approach) that considers the tradeoffs between the brute force to solve a

C-AL-005-4 AL E problem, 1 B-Ill B-Il B-Ill B-Il B-Ill (] o o

Determine an appropriate algorithmic approach to an industry problem and
use appropriate techniques (e.g., greedy approach, divide-and-conquer
algorithm, recursive backtracking, dynamic programming, or heuristic
approach) that considers the tradeoffs between the brute force to solve a
C-AL-005-5 AL E problem, 1 B-Ill B-11l [B-1

B-Ill B-Ill B-Ill (] o o

Determine an appropriate algorithmic approach to an industry problem and
use appropriate techniques (e.g., greedy approach, divide-and-conquer
algorithm, recursive backtracking, dynamic programming, or heuristic
approach) that considers the tradeoffs between the brute force to solve a

C-AL-005-2 AL E problem, 1 B-Ill B-Il B-Il B-Ill B-Ill o

Determine an appropriate algoritmic approach to an industry problem and
use appropriate techniques (e.g., greedy approach, divide-and-conquer
algorithm, recursive backtracking, dynamic programming, or heuristic
C-AL-005-3 AL E approach) that considers the tradeoffs between the brute force to solve a 0| B-Il B-Il B-1ll B-Il B-Il (o]

Understand the mathematical background on data visualization, and
determine an appropriate algorithmic approach to engineering, scientific,
and social problems and provide insights into the problems solving through
C-AL-010 AL J data 1[B-v B-Il B-Il B-Ill B-Ill

B-Ill o o

Tmplement basic numerical algorthm methods (e.€., search algorthms.
common quadratic and O(N log N) sorting algorithms, fundamental graph
algorithms, string-matching algorithm) to solve an industry problem and
C-AL-006-1 AL F select the appreciate algorithm for a particular context. 2| B-IV B-I1l [B-I

B-Ill B-1ll (o]

Tmplement basic numerical algorthm methods (e.€., search algorthms.
common quadratic and O(N log N) sorting algorithms, fundamental graph
algorithms, string-matching algorithm) to solve an industry problem and
C-AL-006-2 AL F select the appreciate algorithm for a particular context. 1 B-IV B-IIl [B-I

®

B-Ill B-Ill (o]

Design a deterministic finite state machine for a local engineering firm that
accepts a specified language and generates a regular expression to
C-AL-007 AL G represent the language. 1 B-1ll B-111 [B-11l B-1ll B-1ll B-Ill (o]

Fundamentals of Understand what kind of computational methods can be applied to solve
Mathematical problems in fundamental concepts of mathematics and physics, e.g.
C-AL-008 AL H_[Modeling calculus, algebra, probability statistics, differential equations. 1 B-Il B-Il B-1ll B-Il B-Il (o]

Demonstrate how to write computer programs to solve problems in
fundamental concepts of mathematics and physics and understand
C-AL-009 AL | practical computational efficiency. 0| B-Il B-Il B-Ill B-Il B-Il o

5672
Use of CAD tools | >CADY — /L |Using CAD tools to design and simulate combinational and sequential {3 Eh¢ EBECIEFESEE BEUYIaL—YavTR
C-AR-001 AR A |[for logic designs |1 circuits. .8 DCADY — L DFIF 1 B-Il [B-Il

Evaluate the timing diagram behavior of a simple processor-implemented at
C-AR-002 AR B the logic circuit level and develop a report expressing the findings. 1 B-Il_|B-Il B-Il[B-Il

Write a simple program at the assembly/machine level for string processing
C-AR-003 AR c and manipulation and for converting numerical data into hexadecimal form. 2 B-Il B-Il B-Il

Implement a fundamental high-level construct in both machine and
C-AR-004 AR D assembly languages and present the results to a group of peers. 2 B-Il B-Il B-Il

Calculate the average memory access time under a variety of cache and
C-AR-005 AR E memory configurations and develop a short report of the findings. 2 B-Il B-Il B-Il

Design electric and electronic circuits usng passive and active devices and
C-AR-006 AR F|Electronics measure their performances. 2 B-Il_|B-Il B-Il [B-Il B-Il B-Il[B-Il

Understand how to determine the LS circuit performance such as the RECHEERND LS GLSIOEBEREN ED LS ISREZDD %
Design and speed and the power consumption. And design, evaluate, and verify LS| |E##9 5. #7:CADY —L&ABUREERN LA 77 F i
evaluate digital |73 % JLLSIEI# [circuits by applying LSI design flow from logic synthesis to layout design in | TOLSID#E 70—l LSIEIE B, BEEAT
C-AR-007 AR G |LSI circuits £ F{fi__|CAD tools. 5. 2 B-Il_|B-Il

Understand how floating-point type format can be designed, and know its
Computations in and Dy how typical i

Floating-Point errors occur and propagate, and how they can be avoided.
C-AR-008 AR H__ [Number Format 1 B-I B-Ill B-Il B-Il B-Il B-Il B-Il_[B-Il o

Modeling of Verilog/\—
digital circuits by [ = 7%

Verilog Hardware [12 & 572 %L |Understanding syntax and semantics of Verilog Hardware Description Verilog/\— F % = 7 &2
Description [E80EF Y >~ |Language (HDL). Modeling simple combinational circuits, flip-flops, and [+ v % —% &9 5 7= lcVerilog HOLEZ BB % 8> 7o, MEA

C-AR-009 AR | |Language 7 sequential circuits using Verilog HDL to design a simple processor. HaeheEE, 7y 770y 7 BFEBEOETY VS, 2 B-Il |B-Il B-Il_|B-Il

Synthesis of
digital circuits
from Verilog  [Verilog/—

Hardware 97 RRER
Description EFALHODT
Language S5 EBOE |Using CAD tools to synthesize, simulate, and evaluate digital circuits from  |Verilog/\— K7 x 7 RS RET 1 b 7Y % VEBE AR, &
C-AR-010 AR J_|Models k3 Verilog HDL models. Sal—vay. #iT3%HOCADDHA 2 B-11 [B-1




C.2.2: Computer Science Draft Competencies

Knowledge Areas English Language Knowledge Areas Liberal Arts Knowledge Areas Fundational and Professional Knowledge Disposition

>
=
2 2 I 3 z
Fl @ Ey £ g T <
i g @ ~ £ ° - |8 = =
Sl : s Z - s EE s |3 g
” s g z § g B B[R o R ES 2 |2 g
gz | |& Ik = o g £ 5 B> LN L E g |5 2 1% g
S 2 lo 3 |2 |s 2 g 3 = 2 g |z ~ |3 F (S (= % |3 212 [0 |2 |2 s
2 15 |3 2 [z |2 |12 |5 = 3 H e = 2[5 |8 s |8 B N S g |2 K o |z |2
2 |2 13 s |z |z |3 |8 s 3 2 g |2 - I = N 3 - ERE] B A N e ez |= |2 |2 5 18 |z
2 (2 |= sE 2 12 (5 (2 |= g 8 3 (& S 0 I K <} 2 o (g L T - O = U - = O - - O R
N ENE g1z 172 [ |18 | |2 e | |8 4 o 3 2 |3 |5 |2 5 i @ 313 = = B s % (2 |8 A 0 I - O P - ) NN Z [z (2
E EE e |z |5 [2 |3 |5 |2 o |m |2 (2 |s g ® |5 E 2 |& g 2 Fi = |o g (2 3 L] SI15 (212 (3 12 2 13 |8 = |3 |2
S (5 |2 o |2 1392 |2 |7 |5 g 13 15 |5 [2 - |& 218 o 5[5 |2 |5 |= S E R E s EE & ] 3 o |@ (3 | |o (@ |x|F (28|28 (|2 |2 |2 ERERERE
2 [z |5 g2 E 12 EZEIFIEIRIEIELEIZIEIEIZ[IE 282 (322 |8 N E S E R R ENH OBl ZEREEISIZIEIZIZIEEGE |2 5|12 15 |5 -
2 (213 212 |l= |2 (2 (2 (2 [Z |2 |8 |2 |2 |3 SR IEGIEI1ZIZE 2212122818 |2 (& (3 |2 & |2 - |m o [A [ B[S |® (I |+ v |4 |x (2|2 (2 |3 |2 | |2 |2 18 |s |2 ” &
sEREEIEEREICEIRIEIEEIEZIEEIREIEEIEIFIEIEREIEEISEIZEIEIE[EIEIE B S I 2 |3 (A o i |- [® |o [m (s s[> |3 (&3 2|3 5I1EI1E112 18 |7 g s |» 2 |
212015 12 3[R EEREEBEELLIEEEEEEGELEEBLBEEEIEEEELEEIEREEEEE[EE 25 |5 Sl ﬁgﬁ%gg”ggzé&%:‘f==E=imang§ﬁz x|z 815 |-
> 212 |2 R 815 z e |g |2 S5 |z (2 |2 |5 |e 2 A S - I - R - s |2 5 2 & Slez 18 |2 |8 |2 g 21813128 |2 |2 N A
TIEIEIEE |9 cEBIEEIZREEZEEEEIEEREREIEEEEEGIZIRIZIEEEIE (68 (8 : I e B s a2 SEIZEEZE BB EEE (2281558 2 g8 g |3
213 12 |2 |3 |& c1Z B 15l ER 511812128213 I1215|ERI[ZIZIZ21512 12 (218 (2|2 |3 = & & 3 |k |® |0 g || (o |& (& |& (B @ (2 (= |2 (22553 (3 (122125121213 |5[3 51202 |5 |2
8 [2 15 |3 |3 |8 B[S |2 |8 |2 |8 [ |5 (3 |€ [& |S [S |8 |& [8 |3 (S |3 [£ 18 |5 |5 |S [S |8 [ |8 [ |¢ [6 |8 |6 R [2 |S g |y |8 | f| |or B & [ [ [ e S IS |R |& [x |@ |2 |2 |® |2 [S [§ [8 [5 |8 |§ |§ |® 5 |5 |5 |6 |5
clzlzlzlzlzlzizlzzlzlzzlzlzzzlzzlzzlzzlzzlzzzlzzlzlzlzlzlzlzlz |z |z |z |a zlzlzlzlzlzlzlzlzlzlzlzlzlzlzlz 2|z |7 = |= =
g1l lclelalelalelalclalclelalelalelalelalelalclalalalalelalelale|m|z|m Iz IR |G SEEEIEIEIFIFEFFEEEEEFEEFEEEIFF |z = z |z |z |3 ElENENE o lo
. ) y S [EEN S ESEN S S S & (e [e (& [ (& (o [ (o (e S S S S ([l [ [ S U b o e [ [ [ |n s s sl [ S s s e e e e [FIRIFITIRIEEIEIEISIEIEE 2 |G
Code Field | Key | Title (En) | Title Ja) |Statement (En) Statement (Ja) A = LSO K ES Z O £ S A S FE S R S S K 0 S K = S O S = S S A S 0 S S = S 5 S £ 2 el lEcleER|E|Ea|ERle|z |8 Blg|E |t s |o|efo|o|dle|b|s |2 |8 |8 |2 |T|2|2 8|8 |T alle
Model a counter using Verilog HDL and synthesize the Verilog HDL model
to generate the logic circuit of the counter. Implement the synthesized logic
circuit on a Field Programmable Gate Array (FPGA) on an evaluation board
C-AR-011 AR K with the design of a 7 segment LED controller. 0 B-1l |B-Il B-Il |B-Il
| Two-level logic
design and & |Generation of two-level logic functions from given truth tables. Optimizion |52 5>h/-HE{EEA SO -EAREMOER, HL/ -V v 7
C-AR-012 AR L optimization of the two-level logic functions using Karnaught maps. %G8 L f- — BRI B S o BEL. 1] B-Il |B-Il B-Il |B-Il
Peformance
analysis and RIRE R | gate delays on logic circuits. Performance analysis for logic
optimization for |2 ¥#ER#HT & & |circuits using the delays. Performance optimization of logic circuits RIBEEIC ST 55 — MEEORR, BIEL AL REBEBOMNE
C-AR-013 AR M |logic circuits L ing the worst-case delay. SR, BERIE A 5 L R 1] B-1l |B-Il B-1l |B-Il
[Sequential circuit| Designing finite state machines (FSMs) for sequential circuits. Design L [ 88 00 7
C-AR-014 AR N designs |sequential circuits from the designed FSMs. b OIEF @B, 1] B-1l |B-Il B-Il |B-Il
Understand the features and functions of typical components of computer
systems, as well as configure them and understand system configuration
C-AR-015 AR o with good performance according to the characteristics of the system. 1] B-Il B-Il B-Il
Understand the behavior of semiconductor devices such as intrinsic
[semiconductor, extrinsic semiconductor, MOS transistors, CMOS circuits,
C-AR-018 AR R and semiconductor photodevices. 1] B-1l |B-Il B-Il
Understand differences between Real-Time 0S (RTOS) and high-
performance OS (Windows, Macos, Linux, etc.), and understand various
C-AR-016 AR P functions of RTOS (semaphores, task management, etc) 1] B-II B-Il
Use an Electronic Design Automation (EDA) tool to design the i
C-AR-019 AR S to peripheral modules. 1] B-1l |B-Il [B-II B-Il O
Understand the of Task design methods and typical
scheduling algorithms in embedded systems, and learn the basics of
C-AR-017 AR Q lembedded system design. 1 B-Il
CN-C Science
Create a simple, formal mathematical model of a real-world situation and
use that model in a simulation for a local technology company.
C-CN-001-1 CN A 1 B-IIl B-IIl B-Il |B-I B-IIl B-IIl B-IIl O O
Create a simple, formal mathematical model of a real-world situation and
use that model in a simulation for a local technology company.
C-CN-001-2 CN A 1 B-IIl B-IIl B-IIl|B-II B-IIl B-IIl B-IIl O O |0

Understanding
Application of | A Ea—%D
C-CN-002 cN B Computers MO  |Understand computer theory. AV Ea—ZOBRHIOVTERT 5. 1 B-Il B-Il [B-Il (o]

DS-Discrete Structures,

Present to a peer group some practical examples of an appropriate set,
function, or relation model, and interpret the associated operations and GEY) S S, BSL BRETLOEMAZRL, BET (A
c-05-001-1 DS A |set theory in context. % XIS > TRIRTE 5. 1 B-Il B-1il

Present to a peer group some practical examples of an appropriate set,
function, or relation model, and interpret the associated operations and
C-Ds-001-2 DS A in context. 1 B-Ill B-Il |B-I B-Ill B-Ill B-Ill B-I

Present to a peer group some practical examples of an appropriate set,
function, or relation model, and interpret the associated operations and
C-Ds-001-3 DS A in context. 1 B-Ill B-IIl [B-I

| B-1ll B-1ll B-1ll B-Ill (o] (o]
Use symbolic propositional and predicate logic to model a real-life industry R BHC, BSHEAE L BERE LR
application by applying formal methods (e.g., calculating the validity of LT, aiFik (RSREICHT 2 BHAORLMOREPLER
C-DS-002-1 DS B |algebra formulae and computing normal forms to the symbolic logic). EORHEL L) HBATE 5. 1 B-Ill (o]
Use symbolic propositional and predicate logic to model a real-life industry
application by applying formal methods (e.g., calculating the validity of
C-Ds-002-2 DS B formulae and computing normal forms to the symbolic logic). 1 B-1ll B-11l [B-1! B-1ll B-1ll B-Ill (o] o |o

[Apply rules of inference to construct proofs and present results to a group
of professionals, appropriate proofs, o logical reasoning to solve a strategic
C-DS-003 DS c problem. 1 B-1ll B-Ill B-Ill

Map real-world applications to appropriate counting formalisms and apply

basic counting theories (e.g., counting arguments, the pigeonhole principle,
modular arithmetic as well as compute permutations and combinations of a
C-DS-004 DS D set) to solve an industry problem. 1 B-1ll B-Il |B-I B-1ll B-1ll B-I (o] (o] (o]

[Analyze an industry problem to determine underlying recurrence relations
and present the solution to professionals by using a variety of basic
C-DS-005 DS E recurrence relations, 1 B-1ll B-Il |B-I B-1ll B-1ll B-Ill (o] o |o o

WGTeT a real-World problem USINg appropriate Sraphing Strategies (6.6
trees, traversal methods for graphs and trees, spanning trees of a graph)
C-DS-006-1 DS F and determine whether two graph approaches are isomorphic, 1 B-Ill B-Ill B-Ill (] (]

Model a real-world problem using appropriate graphing strategies (e.g.,
trees, traversal methods for graphs and trees, spanning trees of a graph)
C-DS-006-2 DS F and determine whether two graph approaches are isomorphic, 1 B-Ill B-Il |B-I B-Ill B-Ill B-Ill o o (] (]

Calculate different probabilities of dependent or independent events and
expectations of random variables to solve a problem and present to a group [FIBEZ B £ ICRBRRE MU FROR L HHE L HEL
fundamental of peers the ways to compute the variance for a given probability BOBWHREHEL, SASNAHESHIHT 2HMOHES
c-Ds-007 DS G |calculus distribution. £ BRI RET BT EHTE S, 1 B-Ill B-1ll B-Ill O _|o

GV-Graphics and Visualization

Design and develop a user interface using a standard APl and that
C-Gv-001 GV A incorporates visual and audio techniques used for a local organization 5 B-Il B-Il B-Il B-Ill o

Design and develop a user interface using a standard APl and that
Cc-Gv-002 GV A incorporates visual and audio techniques used for a local organization 1 B-Il B-Il B-Il B-Il B-Il B-11l [B-1ll B-Ill B-1ll o o

Design and develop a user interface using a standard APl and that

Cc-GV-003 GV A incorporates visual technique used for a local organization 0| B-Ill B-Ill o o
Rendering Demonstrate understanding and the ability to implement common rendering
c-Gv-004 GV B |algorithms algorithms 1 B-Ill B-Ill B-Ill B-Ill B-Ill B-Ill o
D of the. ics, d and
algorithms for modeling geometric objects by designing and implementing
Geometric (computer programs for creating, manipulating and processing geometric
C-GV-005 GV C_|modeling objects 1 B-Ill B-Ill B-Ill B-Ill B-1ll o
Demonstrate understanding and ability to design and implement a full
C-GV-006 GV D |Graphics pipeline graphics pipeline 1 B-Ill B-Ill B-Ill B-Ill B-Ill B-Ill o
Demonstrate the ability to design and implement graphics programs using a
c-Gv-007 GV E [Graphics API standard graphics library 1 B-Ill B-Ill B-Ill o

Understanding
Application of | A Ea—%0
c-Gv-008 av F Computers JSFOER _ |Understand the generation of 3D graphics. SRIEY 574 v 9 RDERIOVTERT B, 1 B-1l B-11 [B-1I o

HCI-Human-Computer Interaction

Design an interactive application, applying a user-centered design cycle
with related tools and techniques (modes, navigation, visual design), to
C-HI-001 Hel A optimize usability and user experience within a corporate environment. 1 B-Ill B-Ill B-Il B-Ill o

[Analyze and evaluate a user interface that considers the context of use,
stakeholder needs, state-of-the-art response interaction times, design
modalities taking into consideration universal access, inclusiveness,
C-HI-002 Hel B assistive technologies, and culture-sensitive design. 1 B-Ill B-Ill B-Ill B-Ill o

Design and develop an interactive application for a local charity, applying a
user-centered design cycle with related vocabulary, tools, and techniques
C-HI-003 Hel c that optimize usability and user experience. 3| B-Ill B-Ill B-Ill B-Ill o

Create and conduct a simple usability test to analyze and evaluate a user
interface that considers the context of use taking into consideration
C-HI-004 Hel D universal access and culturally sensitive design. 0 B-IV. B-IV. B-Ill B-Ill (]

Create a simple application, together with help and documentation, that
supports a graphical user interface for an enterprise and conduct a

C-HI-005 Hel E quantitative evaluation and report the results. 1 B-vI B-IV. B-IV. B-v B-Ill B-Ill o o
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In design and analysis, apply knowledge from related disciplines including
human information processing, anthropology and ethnography, and
C-HI-006 HCI F lergonomics/human factors. 1] B-V. B-V. B-V. B-V. B-V. O O O
IAS-Information Assurance and Security
Programming Write the correct input validation code for a cybersecurity company after
C-1A-001 IAS A input validation classifying common input validation errors 0 B-1ll B-1ll B-1ll O
D Ds to a group of security professionals some ways to prevent a
C-1A-002 IAS B race condition race condition from occurring and ways to handle exceptions. 0 B-IV. B-IV. B-1ll O
Present to a group of peers the software vulnerability that can be exploited |KEHEHEAT 2AIEMDHHY 7 t 72 TORBME, BEL
by threats using the standardized naming and severity rating measures and RAEREOFREBLTREMATANL, S5
C-1A-003 IAS C handling 35t D IE find out about the solution by consulting different sources. REEEIC LN ORAREERMT LA TES, 1] B-1ll B-1ll B-II B-Il |B-Il
Present to a group of peers the authentication methods that can be used
for user identification using different factors (i.e. knowledge, ownership, or FBBENE) EAVEI-YOR
Authentication inherence) and also illustrate informally the attack strategies to the I RT LT A REHIEE BB
C-I1A-004 IAS D methods authentication systems. CHEATE S, 1] B-Il B-Il B-Il B-Il O
Present to a group of peers several types of cyberattack methods that
affect the security of systems and also illustrate informally the effective YRAFLDEF2UT A ICHEESR DY A N KROF AN
C-1A-005 1AS E__[Cyberattacks #A4/S—K%  |countermeasures. SIS T PROLHFEEBE N ICHATE B, 1) B-I B-I B-I B-I O
Encryption for
information EROBEY 5
confidentiality S UL AR [Choose an appropriate encryption algorithm to ensure the confiden REOBEN L REMAMRT B/DIC, £F2U T4 L~
C-IA-006 IAS F and integrity elic) and integrity of the information based on the level of security. 55 C TR LS 7L T Y XLAERRTES, 1] B-1ll B-1ll B-1ll B-IIl O O
IM-Information Management
Contrast information with data and knowledge and describe to a group of
the advantages and of centralized and
C-IM-001 M A decentralized data control. 1] B-Il B-IIl B-Il
Demonstrate to a group of peers a declarative query language to elicit
C-IM-002 IM B information from a database. 1] B-1ll B-1ll
Contrast, design and evaluate appropriate data models, including internal
structures, for different types of data, and present an application to a group
of professionals for the use of modeling concepts and notations of different
C-1IM-003 M C relational and object-oriented models. 2 B-IV. B-VI B-1ll B-1ll O
Express how the growth of the internet and demands for information have
changed data handling and transactional and analytical processing and led
C-IM-004 IM D to the creation of special-purpose databases. 1] B-Il B-Il B-Il B-Il B-Il O |0
Constrast data lifecycle phases and necessary techniques relevant to a
C-IM-005 IM E particular phase. 1] B-Il O
C-1IM-006 M F Apply metadata models, standards, and formats. 1] B-1ll B-1ll O |0
Design and apply persistent data structure, work with existing approaches
C-IM-007 M G to data storage, sharing, versioning, and reuse. 1] B-VI B-1ll B-Il O |0

1S-Intelligent Systems

B MDF |Determine the characteristics of a given problem that an intelligent system |70z 2 FF—AIKHLTEX SNt MBS RT LARER
it

C-15-001 Is A must solve and present the results to a project team. RERE LA REONIEE YT 5 2 B-Il B-Ill B-Ill B-Il_[B-Il_[B-Il B-Il B-Il [B-Il [0 [O (]

Formulate an industry problem specified in a natural language (e.g. English)|
s a constraint satisfaction problem and implement it using an appropriate
#%) 7 2RIED  [technique (e.g., chronological backtracking algorithm or stochastic local BTRES N, EENCRELNOTRMEL L TES
C-15-002-1 IS B i & R search). L. BYGFETRES 5T LA HHKD 1 B-lll B-lll B-Ill O

Formulate an industry problem specified in a natural language (e.g., English)|
as a constraint satisfaction problem and implement it using an appropriate
technique (e.g., chronological backtracking algorithm or stochastic local

C-15-002-2 Is B search) 1 B-Il B-Ill B-Ill B-Il_[B-Il_[B-Il B-Il B-Il [B-Il [O [0 (]

Implement an appropriate uninformed or informed search algorithm for an
industry problem by characterizing time and space complexities of informed
aliorithm or designing the necessary heuristic evaluation function for an
C-15-003 1S [ uninformed search algorithm to guarantee an optimal solution, respectively. 2) B-1l B-IIl B-Ill B-Il_[B-Il |B-II B-Il B-Il [B-I O[O o

Translate a natural language (e.g., English) sentence for a corporate query

system into a predicate logic statement by converting a logic statement into
clause form and applying resolution to a set of logic statements to answer a
C-15-004-1 Is D query. 1 B-Il B-Ill B-Ill B-Il_[B-Il_[B-Il B-Il B-Il [B-Il [0 [O (]

Translate a natural language (e.g., English) sentence for a corporate query

system into a predicate logic statement by converting a logic statement into
clause form and applying resolution to a set of logic statements to answer a
C-15-004-2 Is D query. 1 B-IV. B-Ill B-Ill B-Ill o o

Make a probabilistic inference in a real-world industry problem using Bayes'|
C-15-005-1 Is E theorem to determine the probability of a hypothesis given evidence. 1 B-v B-Ill B-Ill B-Ill B-Ill B-Ill o o

Make a probabilistic inference in a real-world industry problem using Bayes'|
C-15-005-2 Is E theorem to determine the probability of a hypothesis given evidence. 1 B-Il B-Ill B-Ill B-Ill B-Ill B-Ill o o

Understanding
Application of | 3 Ea—%0
C-15-006 [ F Computers JSA®EHE  |Understand the inference mechanisms in artificial intelligence. AT 51 3 #ROMHH IOV TERT B, 1 B-1l B-1l [B-Il o

NC-Networking and Communication

Socket Design and develop for a corporate customer a simple client-server socket-

C-NC-001 NC A |programming based application. 2 B-Ill B-Il B-Ill B-Ill o
Design and implement a simple reliable protocol for an industry network by

C-NC-002 NC B__|TCP/IP protocol considering factors that affect the network's performance. 2 B-Ill B-Il B-Ill B-Ill o o

Contrast fixed and dynamic allocation techniques as well as current
C-NC-003 NC c approaches to congestion and present the results to company executives. 1 B-IV. B-Il B-Ill B-Ill B-Ill o |o

[Analyze and compare the characteristics of various communicatior
protocols and how they support application requirements within a

C-NC-004 NC D telecommunication system. 0 B-IV. B-IV. B-IV
Describe different network standards, components, and requirements of

C-NC-005 NC E network protocols within a distributed computing setting, 1 B-Il B-Il B-Il
Describe the major components of a web system and how they function

C-NC-006 NC F together, including the web server, database, analytics, and front end 1[B-n B-Il B-Il

0S-Operating Systems'

[Apply knowledge of computing theory and mathematics to solve problems
and present comprehensively the results and methods of the solution for
c-05-001 0s A either a professional or non-professional audience. 1 B-Il B-Il B-Il B-Il o

Implement software solutions within system constraints of a target system
considering its abilities and constraints, and document and explain the

Cc-05-002 0s B implementation to both technical and non-technical audiences 1 B-Ill B-Ill B-Il B-Il o
Predict the behavior of systems under random events using knowledge of
Cc-05-003 0s c probability and expectation and inform users of its potential behavior. 1 B-Ill B-Ill B-Il B-Il o

[Assess the security of a system using the knowledge of confidentiality,
availability, and integrity with an understanding of risks, threats,
vulnerabilities, and attack vectors, and relate its societal and ethical impact
C-05-004 0s D to the system'’s constituents. 0| B-Ill B-IV. B-Ill B-Ill o o

Know how an Unix/Unix-like computer system works in a network

C-05-005 0s 3 environment 1 B-1 B-1 o
Understanding
Computer | 3> ¥a—2%3 |Understand the and data ion of computer systems. 3> E'a—% ¥ X7 AOEAER, F—4RREBRT B, 1<
C-05-006 0s F Systems 27 LOE#_|Understand the basic functions of an operating system. V=T 4 VIV RT LOEEBIEEERT B, 1 B-1l B-11_[B-1l |B-1l B-11_[B-1I o

PBD-Platform-based Development

Design for a client a responsive web application utilizing a web framework
c-PB-001 PED A and presentation technologies in support of a diverse online community. 0 B-1l o
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Develop a mobile app for a company that is usable, efficient, and secure on
C-PB-002 PBD B more than one device. 0 B-1ll B-Ill O
C-PB-003 PBD C Simulate for a company an industry platform. 0 B-Il B-1ll B-1ll O
Develop and implement programming tasks via platform-specific APIs and
C-PB-004 PBD D present the results to a group of peers. 0 B-Il B-1ll B-1ll B-1ll O |0
Present the analysis of a mobile industrial system and illustrate correct
C-PB-005 PBD E security vulnerabilities. 0 B-1l |B-Il B-IV. B-1ll B-1ll O |0
w403y BELIVE2— VAT LERRT BLHIC, EDLFITTA
Use of a micro- |2 —%&4%® [Understanding how to use a micro-computer board, sensors, and actuators |7 Q3Y 2 — &, ¥ — BLUTI/FaT—2%ES
C-PB-006 PBD F computer board |4/ to implement a simple computer system. Dh DI 1] B-Il B-Il B-Il
Development of |v4 703>
a computer Ea—g&iR%E

system using a  [FBL e3>
micro-computer |2 —%3 27 |Developing a computer system based on self idea using a micro-computer [¥4 703 ¥ €2 — K&, £XH—, BLUTIFaI 8%
Cc-PB-007 PBD G |board LB board, sensors, and actuators. (55T, HEDTAF7IET VIV Ea -2V AT LEMHR 1 B-Il B-Il B-Il B-Il_|B-Il B-Il B-Il ] (]

Implement and demonstrate various embedded systems, such as stopwatch
C-PB-008 PBD H and image processing, on an FPGA device 1 B-Il B-Il_[B-Il [B-Il [B-Il B-Il |B-Il B-Il_|B-Il o o

PD-Parallel and Distributed Computing

Design a scalable parallel algorithm for a computer firm by applying task-
Cc-PD-001 PD A based decomposition or data-parallel decomposition. 2 B-Il B-Il

Write a program for a client that correctly terminates when all concurrent
tasks terminate by considering actors and/or reactive processes, deadlocks|
Cc-PD-002 PD B and properly synchronized queues. 2 B-Ill B-Il B-Ill

Write a test program for a company that reveals a concurrent programming,
error (e.g., missing an update when two activities both try to increment a
c-PD-003 PD c variable) 2 B-Ill B-Il B-Ill

Present computational results of the work and span in a program by
identifying independent tasks that may be parallelized and determining the
c-PD-004 PD D critical path for a parallel execution diagram. 2 B-Ill B-Il B-Ill

Implement a parallel divide-and-conquer (and/or graph algorithm) for a
client by mapping and reducing operations for the real industry problem and
Cc-PD-005 PD E empirically measure its performance relative to its sequential analog, 1 B-V B-Il B-lll

PL-Programming Languages

Present the design and implementation of a class considering object-
oriented encapsulation mechanisms (e.g. class hierarchies, interfaces, and
C-PL-001 PL A private members). 2 B-11l [B-1ll B-1l [B-II B-Il O O O

Produce a brief report on the implementation of a basic algorithm
considering control flow in a program using dynamic dispatch that avoids
assigning to a mutable state (or considering reference equality) for two
c-PL-002 PL B different languages. 0 B-1l_[B-1l [B-I B-ll o

Present the implementation of a useful function that takes and returns.
other functions considering variables and lexical scope in a program as well
C-PL-003 PL c as functional encapsulation mechanisms. 2 B-Il_[B-I [B-Il B-Ill o

Use iterators and other operations on aggregates (including operations that
take functions as arguments) in two programming languages and present to
a group of professionals some ways of selecting the most natural idioms for
C-PL-004 PL ) each language. 0 B-1l [B-1Il B-1il B-1i1 o

Contrast and present to peers (1) the procedural/functional approach
(defining a function for each operation with the function body providing a
case for each data variant) and (2) the object-oriented approach (defining a
class for each data variant with the class definition providing a method for

C-PL-005 PL E each operation). 3| B-I1l [B-1ll B-Ill B-Ill ] (] (]
Write event handlers for a web developer for use in reactive systems such
C-PL-006 PL F as GUs. 0 B-I1l [B-1ll B-11l [B-1ll o

Demonstrate program pieces (such as functions, classes, methods) that use|
C-PL-007 PL G generic or compound types, including for collections to write programs. 2 B-11l [B-1ll B-Il o o

Write a program for a client to process a representation of code that
ilustrates the incorporation of an interpreter, an expression optimizer, and a|

C-PL-008 PL H [documentation generator. 0 B-1l [B-1Nl B-ll o |o
Use type-error messages, memory leaks, and dangling-pointer to debug a
c-PL-009 PL | program for an engineering firm. 0 B-IV [B-1Il B-ll o |o

Describe how the historical development of hardware and operating system
C-PL-010 PL ) computing platforms produced the computing systems we have today. 1 B-Il B-Il B-Il B-Il

Produce a block diagram, including interconnections, of the main parts of a
computer, and illustrate methods used on a computer for storing and
C-PL-011 PL K retrieving data. 1 B-Il B-Il B-Il

Understanding Understand the concept of computer languages and their representation in
Computer | 32 —%%F [several languages. Understand how computer languages are interpreted
C-PL-012 PL L Languages EO@B®  |and translated into machine language.

BOBESP LV ONDEBOXREERT 5, 2
HEDLS KRR N, BRETRININE

1 B-Il [B-1l [B-1l B-Il_|B-Il ]

SDF-Software Development Fundamentals

Create an appropriate algorithm to illustrate iterative, recursive functions,
as well as divide-and-conquer techniques and use a programming language
to implement, test, and debug the algorithm for solving a simple industry
c-sD-001 SDF A problem, 0| B-Il B-I

B-11l [B-1ll B-Il

Decompose a program for a client that identifies the data components and
behaviors of multiple abstract data types and implementing a coherent
Cc-SD-002 SDF B abstract data type, with loose coupling between components and behaviors. 1 B-Il B-I

B-11l [B-1Il

Design, implement, test, and debug an industry program that uses

fundamental programming constructs including basic computation, simple
and file 1/0, standard conditional and iterative structures, the definition of
c-5D-003 SDF c functions, and parameter passing. 6 B-Il B-1l B-1l B-ll B-1l o o o

Present the costs and benefits of dynamic and static data structure.
implementations, choosing the appropriate data structure for modeling a
c-SD-004 SDF D given engineering problem. 2 B-11l [B-Ill B-I1l [B-1ll [B-1ll B-Ill o

[Apply consistent documentation and program style standards for a software
engineering company that contribute to the readability and maintainability

of software, conducting a personal and small-team code review on program
Cc-SD-005 SDF E [component using a provided checklist. 3| B-11l [B-Ill B-I1l [B-1ll [B-1ll B-Ill o

Demonstrate common coding errors, constructing and debugging programs
C-SD-006 SDF F using the standard libraries available with a chosen programming language. 4 B-1l [B-1Nl B-ll B-ll B-ll o o o

Refactor an industry program by identifying opportunities to apply

c-sD-007 SDF G procedural abstraction. 0| B-Ill [B-IV. B-I1l [B-1ll [B-1ll B-Ill o o
Know how to write, compile, and run simple programs with different
Cc-SD-008 SDF H languages 1 B-I B-I (]
Understanding Understand the representation of data structures in computers, basic
Computer | 32 —%%F [software development flow and diagrams required for software F—#EEOIY 2 — 2N TORR, E£ANEY 7 T TH
Cc-SD-009 SDF | Languages EOE®  |development. SEofine Y7 by THREICAEREEERT 5. 1 B-Il B-Il B-Il B-Il_|B-Il (]

SE-Software Engineering

Conduct a review of a set of software requirements for a local project,

distinguishing between functional and non-functional requirements, and
evaluate the extent to which the set exhibits the characteristics of good
C-SE-001 SE A requirements. 7 B-Il_|B-Il B-Il (]

Present to a client the design of a simple software system using a modeling
notation (such as UML), including an explanation of how the design

C-SE-002 SE B incorporated system design principles. 7 B-I1l [B-1ll B-11l [B-Ill o

SF-Systems Fundamentals
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Design a simple sequential problem and a parallel version of the same
problem using fundamental building blocks of logic design and use
appropriate tools to evaluate the design for a commercial organization and
C-SF-001 SF A evaluate both problem versions. 1] B-Il B-Il B-1l |B-Il B-1ll
Develop a program for a local organization that incorporated error detection
and recovery that incorporates appropriate tools for program tracing and
C-SF-002 SF B debugging. 0 B-1il B-lll
Design a simple parallel program for a corporation that manages shared
resources through synchronization primitives and use tools to evaluate
C-SF-003 SF C program performance. 0 B-Il B-IV. B-Il O
Design and conduct a performance-oriented, pattern recognition
experiment incorporating state machine descriptors and simple schedule
algorithms for exploiting redundant information and data correction that is
usable for a local engineering company and use appropriate tools to
C-SF-004 SF D measure program performance. 0 B-Il B-1ll B-IV. B-Il B-IIl O
Calculate average memory access time and describe the tradeoffs in
memory hierarchy performance in terms of capacity, miss/hit rate, and
C-SF-005 SF E access time for a local engineering company. 2 B-1ll B-Il B-IV. B-IIl B-IIl O
Measure the performance of two application instances running on separate
virtual machines at a local engineering company and determine the effect of|
C-SF-006 SF F performance isolation. 0 B-Il B-IV. B-V. B-IIl B-IIl O
SP-Social Issues and Professional Practice
Perform a system analysis for a local organization and present the results
C-SP-001 SP A to them in a non-technical way. 0 B-Il B-1ll B-1ll O [0
Integrate interdisciplinary knowledge to develop a program for a local
C-SP-002 SP B organization. 3 B-Il B-Il O |0
Document industry trends, innovations, and new technologies and produce
C-SP-003 SP C a report to influence a targeted workspace 2[B-II B-Il B-1ll O
Present to a group of professionals an innovative computer system by using
C-SP-004 SP D audience-specific language and examples to illustrate the group's needs. 1] B-11l |B-1 B-IIl O
Produce a document that is helpful to others that addresses the effect of
C-SP-005 SP E societal change due to technology. 3[B-II B-Il B-Il B-IIl O
C-SP-006 SP F Adopt processes to track customer requests, needs, and satisfaction. 2 B-IV. O
[Compare different error detection and correction methods for their data
overhead, implementation complexity, and relative execution time for
encoding, detecting, and correcting errors and ensure that any error does
C-SP-007 SP G not affect humans adversely. 0 B-Il B-1ll B-IV |B-Il B-IIl B-IIl B-IIl O O
Know how to operate UNIX/UNIX-like computer systems to create, print,
Computer and view documents, and to communicate with others via e-mail and other
C-SP-008 SP H Literacy network media with care to security and ethics. 1|B-1 |B-I B-I B-I B-I B-I B-I B-1 |B-I B-1 |B-I O
Creativity and Recognize the professional and ethical responsibilities as an engineer, and |##fi# & L TOHMM-REOEEL2HAHEL, HBICH2HHN
C-SP-009 SP | ethics. 831 & fRI2E |can set, solve, and evaluate technical problems in society. REEHE-RRFETBLANTES 4| B-11l |B-III B-1l |B-II B-1ll B-MO [0 [0 |O [0 [O
Ability to self- Respond to changes in social environment and technology, and learn HARE, ERFOTMISHEL T, £EChi->TARNICY
C-SP-010 SP J learn FET BHEN spontaneously throughout life. (BTBLHTES 1] B-1ll B-1ll O [0 |O [0
Apply knowledge in the fields of mathematics, natural science, and
information technology, as well as scientific thinking skills such as logical ~ [#% - B#HN% - FEREHSFONBON# L, Tho0BRE
Scientific thinking and objective judgment acquired through their acquisition, to (& L THICO A REN AL BE N CERNHIN /4 EONPNE
C-SP-011-1 SP K thinking B 8E N problem solving. & N%, MERRIEATES 4 B-1ll B-1ll B-IIl |B-1 [O  |O O O
- A
C-SP-011-2 SP K BEHEH BRI E S W TRENA DORBRIICERTE S 5 B-1l [B-II |B-Il
Percept human society from a global perspective and consider the
Cross-cultural coexistence of nature and human beings, and the happiness, health, and ~ [ARf# &% #HRPLRAN HSEMICE HZ, BREAMEOH
C-SP-012 SP L understanding | 3{LIBAF welfare of humankind. £, AEOER BR-BILICOVWTEIBI LN TES 4 B-Il B-I|O [0 [0 |O O
Express one's own thoughts and judgments effectively both inside and
Effective #4733 2= |outside the nation and to communicate them to others through written, oral,| &, D, A7« 7THELBLT, BHOLE - Hlii%
C-SP-013-1 SP M |communication |4 —3 a3 »fEA [and information media. DR BENTHRIICREL, BEICEIBILHTES 3[B-I B-11l |B-III B-1ll B-11l |B-III B-Il|O |O O
Express one's own thoughts and judgments effectively both inside and
Effective #4732 2= |outside the nation and to communicate them to others through written, oral,| &, D#, F#iA 7« 7THELBLT, BHOLE - Hlli%
C-SP-013-2 SP M |communication |4 —3 a3 >fEA [and information media. DR BENTHRICREL, BEICEIBILHTES 2[B-I B-I B-1 B-l [O |O O
Team working F— LT <HE [Determine the actions that should be taken by oneself and others in fiod & OBMICENT, HERUREOLT X ETHELHHL,
C-SP-014 SP N abilities 5 collaborative work, and to carry out and work on them. RIT - WENIBILHNTES 3| B-11l |B-III B-11l |B-III B-11l |B-III B-1ll O [0 |O [0 [0 |O
C-SP-015 SP. 0 [ 55 B % e PHEEA B TASOEZAEE - RES B LA TES 4 B-1l [B-II |B-Il
[FAri@n>Eo0E2ESUEYD . BRI, BEIITL
C-SP-016 SP P 3.9 0 2 Y RES (TEHNTED 1] B-1l |B-Il [B-II
IMS-Mathematics and Sciences
C-MS-001 MS A Understand the method to solve systems of linear equations 1] B-Il B-Il
C-Ms-002 Understand concepts to treat linear spaces (rank of linear map,
determinant of linear transform, base and dimension of linear spaces, etc.)
MS B 2 B-Il B-II
c-Ms-003 Understand eigenvalue, and i of square
MS C matrices 1] B-Il B-Il
CMS-004 Understand the theory of groups, rings and fields and apply them for
MS D operator theory 2 B-II B-II
CMS-005 Understand basic logics including first order predicate logic and resolution
MS E principles of logical formalization of natural number theory 1| B-Il X
CMS-006 Understand topological invariants or characteristics of geometric
MS F objects(including homology group of objects ) 1] B-Il B-Il
C-MS-007 MS G Understand derivative and integral of functions of one variable 1] B-1l B-Il
C-MS-008 MS H Understand expansion of functions, elementary functions, 1] B-Il B-Il
C-MS-009 MS | Understand derivative and integral of functions of multiple variables 1] B-Il B-1l
C-MS-010 MS J Understand limit of sequence of functions 1] B-1l B-Il
CMS-011 Understand Fourier series, Fourier integral, Laplace transform and discrete
MS K Fourier transform 1] B-II B-II
CMS-012 Understand holomorphic functions, complex integral, Cauchy's integral
MS L theorem, Tailor/Laurent series, etc. 1] B-II B-Il
CMS-013 Understand mathematical definitions of error, mean, variance, correlation,
MS M estimation, etc. 1] B-Il B-II
C-MS-014 MS N Understand law of large number, Gaussian distribution 1] B-Il B-Il
CMS-015 Understand equation of motion, momentum, work, energy, angular
MS 0 momentum and the law of gravity, etc. 1] B-Il B-IIl
CMS-016 Understand electric field, magnetic field, Ampere's law and electromagnetic|
MS P induction, 1] B-II B-IIl
C-MS-017 MS Q Understand Maxwell's equations, and electromagnetic wave. 1] B-Il B-1ll
C-MS-018 MS R Understand wave-particle duality of microscopic objects, 1] B-Il B-1ll
C-MS-019 s s Understand uncertainty principle, Schrodinger equation, tunneling and spin. o 5l 5l
C-MS-020 MS T Understand the behavior of semiconductor 0 B-Il B-1ll
CMS-021 Understand relations among physics, chemical, logic circuits and computer
MS ) systems. 0 B-II B-IIl
C-MS-022 MS \ Understand the statistical thermodynamics 0 B-Il B-1ll
C-MS-023 MS W4 [Comprehend the relationship between macro- and micro physics 0 B-Il B-1ll
EC-English Communication
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-1 EC A 1 in understanding spoken language in the academic genre. 2 B-11l |B-III B-1ll B-I11 |B-1I B-IIl O (e}
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-2 EC A 2 in understanding spoken language in the academic genre. 1] B-1l |B-IIl [B-II B-I1l B-II O O
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-3 EC A 3 in understanding spoken language in the academic genre. 1] B-Il




C.2.2: Computer Science Draft Competencies ing Knowledge Areas English Language Knowledge Areas Liberal Arts Knowledge Areas Fundational and Professional Knowledge Disposition
>
2 2 7 3 z
Fl @ Ey £ g T <
2 3 @ ~ E o o (2 =
R 3 g e 3 cRELE| EE| |72 z
z |8 |= 3|5 = = 2 g ] # > BoR | |S R g3 g
§ S5 T NCENE | |2 E SIEl RRIBIEIRE| 2R |E o = |2
E] 38 |5 a (3 = 3 3 Y > 3 |z H < S |8 = |2
ERENH P N R E 2 g g s |5 Zls 12 |2 |3 o slel|. 2=l slelgls E |z gIE S
RN [ A N E s |22 = iz EE FE g g 2 ENH = 5 BIoESEEIEREILIEFISEE]REIL® ERERE]
O O O O 3 gz €[5 |2 g £18 951512155 g g PR R & B 2 (o |8 (3 [* |2 @[~ |3 (3E2IZ[F|8]3|3 -1z 5 |E
SIEElELEEEERICEEEEZIEEEEEEIEIEEEIE SEELEE[EIEEE H a B ld SRS SRS R E E EER] el g |z
S 13 15 [5 [2 |3 s 1EElslelz[2lg sz 1s|8 213 |2 |8 | |2 |5 s F (2|2 EI[EI5 (2 (8 (2 2|8 |2 || @ (o |® |9 |m (& [ I |Z (2 (3212 |3 1232121212518 (-1 18138 |2 = |5 13 [ |-
SEEIEIE |9 sl EEIEIZEIEIEERLEEREIREEIZIER R Sls B IEI2 I |z |2 R = BN EEISIS I ESEREEEIZEEIEEIEE[SIEIEEI2I2]5 (8 S g |E 2
E R SERGELEIEEEEIERIEEEBIEEEIEIEILEI] S A O O O O ERENH 8 (% |7 [ g3 0| lxlele@ (3222 R 3 B RIEEEEIEIEIREE B2z |5 |2
8 [3 |5 |5 [3 |8 = s (3 [8 |Z 18 |2 [ [3 |2 |2 |S[s (8 |2 |8 |3 (s [3 | |8 S I5 18 |2 8 |8 |e [ [5 |s 2 |2 [§ e |y [¥ |& W' | |w |5 (W W |@ |o [S [S |2 | [F @ [3 |3 | [ |8 [5 |8 |F |E [§ [3 |8 15 |5 |5 |5
s 1IZ1Z1ZZ1Z1Z1ZZ1Z121Z21Z1Z1212EZ1212Z2Z12121Z2Z12Z121Z2Z 121212121212 |2 |2 |12 |12 2z 122|122 122|122 |22 |22 |2 |2 |2 |2 |2 = |= |= |=
g REEERIIRERIERIPIZIREEEIZIREERIGIZIRIRIEIRIZIZRIGIE[RIZIZIC [@ @ |0 |0 |7 @ mlmEElm|E (T T IC | CR cICEEIEEIEIEEEIEEEEREBIFIZIZF o |o
Code Field | Key | Title (En) | Title Ja) |Statement (En) Statement (Ja) dlelslslslslsERBIRERIceslsslelsEslclsls@8ggl5s2Rlc2lcSelssls|@NElREBEEEsslsslesgzgRE@[f S8 250 B[elels|z|s|s|2 R |2[2[2]2 |2 z =
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-4 EC A 4 in understanding spoken language in the academic genre. 1] B-Il |B-Il B-IIl |B-II B-Il |B-Il B-IIl O [0
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-5 EC A 5 in understanding spoken language in the academic genre. 1] B-Il B-Il |B-IV B-Il O
Academic Oral
C i D English language at the word and sentence level,
C-EC-001-6 EC A 6 in understanding spoken language in the academic genre. 1] B-V. B-1ll B-V. B-VI B-VI B-VI B-1ll O [0 |0 [0 |O
English Language|
|C-EC-002-1 EC B Fluency-1 Apply the English knowledge they have with increased speed and fluency. 2 B-1 |B-I B-I B-I B-Il |B-Il O O
English Language|
C-EC-002-2 EC B Fluency-2 Apply the English knowledge they have with increased speed and fluency. 2 B-Il |B-Il B-II B-Il B-Il |B-Il O O
English Language|
C-EC-002-3 EC B Fluency-3 Apply the English knowledge they have with increased speed and fluency. 2 B-1l |B-Il B-II B-Il B-Il |B-Il B-II O O |0
English Language|
C-EC-002-4 EC B Fluency-4 Apply the English knowledge they have with increased speed and fluency. 1] B-IIl |B-II B-IIl B-Il |B-Il O O
English Language|
C-EC-002-5 EC B Fluency-5 Apply the English knowledge they have with increased speed and fluency. 1] B-Il B-Il B-Il B-1ll O
English Language|
C-EC-002-6 EC B Fluency-6 Apply the English knowledge they have with increased speed and fluency. 1] B-Il B-Il B-Il B-Il B-1ll O O
English Language|
C-EC-002-7 EC B Fluency-7 Apply the English knowledge they have with increased speed and fluency. 1] B-V. B-1ll B-V. B-VI B-VI B-VI B-I1l B-V O |0 |0 |0 |0
English Language|
C-EC-002-8 EC B Fluency-8 Apply the English knowledge they have with increased speed and fluency. 3 B-1ll B-Il B-1ll B-IIl B-II B-II O [0 |0 |O
Descriptive
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-003-1 EC C English-1 in expressing descriptive function types in the academic genre. 2 B-I11 |B-1I B-IIl B-I11 |B-1I B-IIl O O
Descriptive
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-003-2 EC C English-2 in expressing descriptive function types in the academic genre. 1] B-1ll B-V. O
Argumentative
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-004-1 EC D English-2 in expressing argumentative function types in the academic genre. 2 B-I11 |B-1I B-IIl B-I11 |B-1I B-IIl O O
Argumentative
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-004-2 EC D English-2 in expressing argumentative function types in the academic genre. 1] B-Il |B-Il B-II B-IIl B-Il |B-Il |B-I B-IIl B-IIl B-IV. B-Il O
Argumentative
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-004-3 EC D English-3 in expressing argumentative function types in the academic genre. 2 B-1ll B-1ll B-1ll O |0 O O
Argumentative
Academic Demonstrate English language competency, at the word and sentence level,
C-EC-004-4 EC D English-4 in expressing argumentative function types in the academic genre. 1] B-V. B-1ll B-V. B-VI B-VI B-VI B-IIl O |0 |O |0 |0
Professional Apply professional writing strategies (e.g., organization, layout, formatting,
C-EC-005-1 EC E English Writing-1 text-graphics coordination and content judgment). 1] B-Il |B-Il |B-II B-II B-Il B-II O O
Professional Apply professional writing strategies (e.g., organization, layout, formatting,
C-EC-005-2 EC E English Writing-2 text-graphics coordination and content judgment). 1] B-II B-Il B-VI B-IIl O
Professional Apply professional writing strategies (e.g., organization, layout, formatting,
C-EC-005-3 EC E English Writing-3 text-graphics coordination and content judgment). 1] B-Il B-1Il |B-IV |B-IV
Designing
Technical Design a technical presentation, find synonyms, and present research
C-EC-006-1 EC F Presentations-1 without notes. 1] B-Il B-Il B-Il |B-Il B-Il O
Designing
Technical Design a technical presentation, find synonyms, and present research
C-EC-006-2 EC F Presentations-2 without notes. 1] B-Il B-Il B-Il B-1ll B-II O
C-EC-007 EC G Poster Creation Create a poster for a research presentation. 1] B-1l |B-Il B-Il B-I O
Research Paper
C-EC-008-1 EC H Writing-1 Write a research paper which is clear, concise, correct, objective and formal. 1] B-IV. B-V. O
Research Paper
C-EC-008-2 EC H Writing-2 Write a research paper which is clear, concise, correct, objective and formal. 1] B-IIl B-VI |B-VI B-I11 |B-1I O
Research Paper
C-EC-009-1 EC Presentation-1 Deliver a research presentation to showcase the research project. 1] B-IV. B-V. B-V. O
Research Paper
C-EC-009-2 EC Presentation-2 Deliver a research presentation to showcase the research project. 2 B-Il B-Il B-Il |B-Il B-Il B-II B-IIl O O [0
Research Paper
C-EC-009-3 EC Presentation-3 Deliver a research presentation to showcase the research project. 1] B-1l |B-Il B-Il B-1ll B-Il O |0 |O
Research Paper
C-EC-009-4 EC Presentation-4 Deliver a research presentation to showcase the research project. 1] B-1ll B-Il B-1ll B-Il O O
Research Paper
C-EC-009-5 EC Presentation-5 Deliver a research presentation to showcase the research project. 1] B-Il B-Il B-1ll B-Il O O
Research Paper
C-EC-009-6 EC Presentation-6 Deliver a research presentation to showcase the research project. 2 B-1ll B-1ll B-1ll O |0 O
Research Paper
C-EC-009-7 EC Presentation-7 Deliver a research presentation to showcase the research project. 1] B-VI B-VI B-VI B-VI B-VI B-1ll B-VI O [0 |O [0 |O
Research Paper
C-EC-009-8 EC Presentation-8 Deliver a research presentation to showcase the research project. 1] B-Il B-Ill B-1ll B-1ll O
Research Paper
C-EC-009-9 EC Presentation-9 Deliver a research presentation to showcase the research project. 1] B-Il B-11l |B-III B-1ll O
English
Ci i Understand and use English effectively and independently via a variety of
C-EC-010-1 EC J Strategies-1 strategies 2 B-1l |B-Il B-I B-Il O |0
English
C i Understand and use English effectively and independently via a variety of
C-EC-010-2 EC J Strategies-2. strategies 2 B-1l |B-Il B-Il B-Il O |0
English
C i Understand and use English effectively and independently via a variety of
C-EC-010-3 EC J Strategies-3. strategies 2 B-IIl |B-II B-Il B-IIl O [0
English
C i Understand and use English effectively and independently via a variety of
C-EC-010-4 EC J Strategies-4 strategies 1] B-I11 |B-1I B-II B-IIl O
English
C i Understand and use English effectively and independently via a variety of
C-EC-010-5 EC J Strategies-5 strategies 1] B-II B-Il B-Il B-II B-II O
English
Ci i Understand and use English effectively and independently via a variety of
C-EC-010-6 EC J Strategies-6 strategies 1] B-Il B-1l |B-Il B-Il
English
C i Understand and use English effectively and independently via a variety of
C-EC-010-7 EC J Strategies-7 strategies 1] B-Il B-IIl B-II B-II |B-II B-II O
High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-1 EC K Expressions-1 spoken English. 2 B-II B-II B-I B-1 |B-Il B-I O
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High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-2 EC K Expressions-2 spoken English. 2 B-IIl B-II B-Il B-Il |B-Il B-Il O
High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-3 EC K Expressions-3 spoken English. 2 B-1l |B-II B-Il B-Il B-Il B-Il |B-Il B-II O [0
High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-4 EC K Expressions-4 spoken English. 1] B-Il |B-Il B-Il B-Il |B-Il O
High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-5 EC K Expressions-5 spoken English. 1] B-1l |B-IIl |B-II B-1ll B-II |B-II O [0 O
High Frequency
English Understand and produce high frequency language items in written and
C-EC-011-6 EC K Expressions-6 spoken English. 1] B-VI B-VI B-V. B-VI B-VI B-VI B-1ll B-V. B-VI O [0 |O |0 |0
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-1 EC L in English-1 based tasks related to their daily and academic life needs. 2 B-1l |B-Il B-Il B-Il B-Il B-Il |B-Il B-Il B-I O O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-2 EC L in English-2 based tasks related to their daily and academic life needs. 2 B-1l |B-II B-1ll B-Il B-Il B-Il |B-Il B-II B-Il O O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-3 EC L in English-3 based tasks related to their daily and academic life needs. 2 B-1l |B-III B-Il B-Il B-Il B-1l |B-Il B-II O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-4 EC L in English-4 based tasks related to their daily and academic life needs. 1] B-1l |B-Il B-1ll B-1l |B-Il [B-II B-Il O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-5 EC L in English-5 based tasks related to their daily and academic life needs. 1] B-Il B-Il B-Il B-Il O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-6 EC L in English-6 based tasks related to their daily and academic life needs. 1] B-Il B-Ill B-Il B-Il B-Il B-Il O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-7 EC L in English-7 based tasks related to their daily and academic life needs. 1] B-1l |B-IIl |B-II B-Il B-Ill B-IIl |B-II B-II O |0 O
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-8 EC L in English-8 based tasks related to their daily and academic life needs. 1] B-Il B-Il B-Il B-11l |B-1I O |0
Performing Tasks| Use their knowledge of English to effectively perform a variety of language-
C-EC-012-9 EC L in English-9 based tasks related to their daily and academic life needs. 3 B-1ll B-1ll B-1ll B-11l |B-1I O |0 |O O
Understanding
English
C-EC-013-1 EC M Presentations-1 Listen to, understand, and verbally summarize a presentation in English. 1] B-1l |B-1 [B-II B-Il B-Il O
Understanding
English
C-EC-013-2 EC M Presentations-2 Listen to, understand, and verbally summarize a presentation in English. 2 B-Il B-1ll B-Il B-Il O
Understanding
English
C-EC-013-3 EC M Presentations-3 Listen to, understand, and verbally summarize a presentation in English. 1] B-Il B-1ll B-II B-IIl
Understanding
English
C-EC-013-4 EC M Presentations-4 Listen to, understand, and verbally summarize a presentation in English. 2 B Il B Il B Il O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-1 EC N Learner Skills-1 support life-long learning 2 B-11l |B-1II B-Il B-I11 |B-1I B-IIl O O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-2 EC N Learner Skills-2 support life-long learning 1] B-1l |B-Il B-1ll B-Il B-Il O |0 O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-3 EC N Learner Skills-3 support life-long learning 1] B-Il B-1ll B-IIl O O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-4 EC N Learner Skills-4 support life-long learning 1] B-Il B-Il B-II O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-5 EC N Learner Skills-5 support life-long learning 1] B-Il B-IV. O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-6 EC N Learner Skills-6 support life-long learning 1] B-1l |B-IIl |B-II B-Il B-IIl |B-II B-IIl |B-II B-IIl O [0 O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-7 EC N Learner Skills-7 support life-long learning 1] B-1l |B-Il B-II |B-II B-Il B-II |B-Il |B-IlI B-IIl B-l |O |O O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-8 EC N Learner Skills-8 support life-long learning 1] B-Il B-I1l B-Il B-Il B-Il B-Il O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-9 EC N Learner Skills-9 support life-long learning 1] B-IV. B-IV. O O
English Language| Demonstrate the adoption of English language learner skills that will
C-EC-014-10 EC N Learner Skills-10 support life-long learning 1] B-Il B-I11 |B-IV |B-IlI O
HS-Humanities and Social Science
of THRFT
Learning in the [ $8i#(=351f 5% [Understand the issues in the field based on a basic knowledge of the A - HANFOLBM LML LRE LT, AX - HEHPH
C-HS-001 HS A Humanities and FoOLsE humanities and social sciences it RELBRL TV S 22 B-Il
C-HS-002 HS B BEEXHER BEBTENNLRDR (F - XB) OWNFEERTE S, 1 B-Il
FALABISHL T, BHOTRERENIEHITEZEAT
R - P EF ANFERLGBABTRT CEATESD, £ BHEBI,
C-HS-003 HS C XEAFHEED (B AEIREIT) A TES, 1 B-III|B-Il_[B-1I [B-III
A e
C-HS-004 HS D PR RHED AXHANPN LRSS EOLRNFIOVTLS 2| B-1l [B-II
BEHOMEOE FELEFOMBEIOVT, MEOHREZNEDCDRPES
C-HS-005 HS E L3 BLHBATED 1 B-Il
HEOES - R
C-HS-006 HS F Ho@E HFEOELELURRKIOVT, TNABRI B LA TES 1] B-II
RRBEOER BALPHOLLODORAEMBL T, BARREBRTED, Iy
C-HS-007 HS G L5 [ EAEHEE PRI TE B, 2| B-Il B-Il |B-Il [B-Il B-Il
BERE - BE AROHAMCEFRRLBEOMBELBRTES, £/, BF
C-HS-008 HS H DER FBARET B HOGIE - BRARRTES, 1] B-II B-Il |B-Il |B-I |B-II B-Il |B-Il B-II
C-HS-009 HS | HEFoRE HEFORERFERTE D, 1 B-Il B-Il
C-HS-010 HS J HEPHLEN HEFPPHRICESVAMADRRIN TS, 1 B-Il |B-Il
s RE 0%
C-HS-011 HS K L3 e RFORERFERTE D, 1 B-Il B-Il
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C-HS-012 HS L BE CESVEMBDRBAE TS, 1 B-Il |B-II
of the basics of | ARFEDEE DREEDEAN L L CHERBEIOVT, TNEBRT BT
C-HS-013 HS M public health and| & L < @& |Comprehension of the essential public health basics and mechanisms HTED 1] B-1l |B-Il [B-II B-Il
e I T B BR ORI DL TR - BT BT L AT
C-HS-014 HS N BT 32 &3 3| B-Il |B-Il
ENTNOFHOENIHET 2BEPORFAL R - HAT
C-HS-015 HS o BIENTED 3 B-1l |B-Il
i EFNFNOEHEIMEFSNZEHCENIONT, BLOERE
C-HS-016 HS P BT 2B MR TRRT BN TER 3] B-ll B-ll
TAv BT HEHADAL DRI AL FICEDSERKENEL, RBET S
C-HS-017 HS Q BER1 TEHNTED 1] B-Il
I A BT ERADAL DRI A F OBRRICBID BRI EiREE
C-HS-018 HS R %2R 2 - BHT BN TES 1 B-Il |B-Il
TAY BT TAYAY TR HICOVT, ERMLEBRICETE,
C-HS-019 HS S 523 ERENZ TRARERET B LA TES 1] B- Il B- Il B- Il
A7 METS i & REOWEI DL TORRKEHEL, RAT LT
C-HS-020 HS T 281 &3 2| B-Il
A bIEETS i BB WRI O L TORRRIEH B RN LERET
C-HS-021 HS u BR2 57 HIBZLhTED 2 B-Il
A MBS e RBEOWMBE SV TR ARAIS DL T, EROLERIC
C-HS-022 HS v 283 EoVT, EREFMATRRFERRT BN TER 2| B-ll
LEETEET A0 ZBPHEBONTORRREREL, BBT ST AT
C-H-023 HS w B IRAEL 5% 2 B-1l
ISR ADZZAHRTHICONTORRNLRRE MR - BT L
C-HS-024 HS X AR HTED 2| B-Il B-Il
LEETEE ADTIAREBIONTORMEE, BT 5 BROLDHC
[C-HS-025 HS Y )RR (EOVTERL, WARERET B LA TES 2 B- Il B- Il
SS-Sports Science
management and | EEEFDOEE [Understand how to use sports facilities and sports implements, and to 2= A DEHEAEEBR L, 55 L TEYICE
C-SS-001 SS A operation SER manage and operate them appropriately to suit the situation. 2 - ERTHILHNTES 4| B-1l |B-Il B-Il
Caring for mental| D& QRE~D
C-SS-002 SS B and physical [ [ To recognize and take care of own physical and mental condition BHED LS DRE #L. HETED 4 B-Il |B-II
Physiological | BRE~D#IGMR [Comprehend the adaptive limits of living organisms to the environment and
C-SS-003 SS C_|Adaptation to the # [cope with them appropriately. BEA~OEUDBERFICOVTERL, BYIHATES 4 B-Il |B-II
benefits of EHOHROE
C-SS-004 SS D exercise ® Understand the immediate and long-term benefit of exercise. EE I & BEHE), REMMBLBRL TV S, 4| B-Il |B-Il
Demonstrate skills such as motivation, perseverance, self-control, diligence [ 2 TP 2N, BflL, BRAE. H BEEZVSLD
[cooperation, tolerance, and other so-called non-cognitive abilities to behave | 2 JEFRAMMEN & FE L, U TEENHOBINTE -
C-SS-005 SS E life-skills 74 7% )L |and not to behave proactively and appropriately depending on the situation |[FE{7819 % 2 & A% %S 4 B-Il |B-Il [B-II
Time/stimulus | F5M - ##d < [Management of time and stimulus with consideration for the balance of EE - % - RBONT U ZERBL. BRPHBROTRI A
C-SS-006 SS F exercise, nutrition, and rest. tHTED 4 B-Il |B-II
C-SS-007 SS G Training Understands basic training theories FL—= 7 OLREBREZERLTVE 2 B-1l |B-Il B-Il
To critically reflect on personal fitness Tevels and activities through
and evaluation of measurement and evaluation, and to modify and develop personal CRIE i %5 L T B S OGAKECER AR H#0
C-SS-008 SS H physical fitness behaviors. Y, THEEE - RESEZIEHTESD 2| B-Il B-Il B-IIl
Values of sports. [Comprehend the unique values and benefits of sports and recreation and Lo UI—aryRUSEZAFR—YHHOMEL BELAFTETE
C-SS-009 SS | and recreation express a sense of them. % 1] B-Il B-Il
TE-Teaching Education
BERFREIMET B0 OERNLHHE REFFITOTF TV
C-TE-001 TE A teacher-training BERE |Acquired basic knowledge and skills for teacher licensure % 27|
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SRHIBEALANRIV(B-I~B-VD) DEZ
Definitions of Levels of Cognitive Skills(B-I~B-VI)

2FIVRY I (ERBEIETUY—DOWIGER)
Skill Map(Correspondence chart between courses and competencies)

Knowledge, Disposition —&
List of Knowledge, Disposition
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