COMPUTATIONAL THINKING FOR COMPUTATIONAL THINKING
WORKSHOPS

UNLOCKING POTENTIAL: COMPUTATIONAL THINKING FOR EFFECTIVE W/ ORKSHOPS
COMPUTATIONAL THINKING FOR COMPUTATIONAL THINKING WORKSHOPS IS MORE THAN JUST A BUZZWORD; IT'S THE
FOUNDATIONAL SKILL SET THAT EMPOWERS PARTICIPANTS TO UNDERSTAND, ANALYZE, AND SOLVE COMPLEX PROBLEMS USING A
SYSTEMATIC APPROACH. THIS ARTICLE DELVES DEEP INTO WHAT COMPUTATIONAL THINKING TRULY ENTAILS, ITS CORE
COMPONENTS, AND HOW TO EFFECTIVELY INTEGRATE THESE PRINCIPLES INTO THE DESIGN AND DELIVERY OF IMPACTFUL
WORKSHOPS. WE WILL EXPLORE WHY COMPUTATIONAL THINKING IS ESSENTIAL IN TODAY'S TECHNOLOGY-DRIVEN WORLD,
BREAKING DOWN ITS KEY PILLARS: DECOMPOSITION, PATTERN RECOGNITION, ABSTRACTION, AND ALGORITHMS. FURTHERMORE,
WE'LL EXAMINE PRACTICAL STRATEGIES FOR FACILITATING WORKSHOPS THAT FOSTER THESE SKILLS, FROM ACTIVITY SELECTION
TO ASSESSMENT METHODS. BY UNDERSTANDING AND APPLYING COMPUTATIONAL THINKING CONCEPTS, EDUCATORS AND
FACILITATORS CAN CREATE DYNAMIC LEARNING EXPERIENCES THAT EQUIP INDIVIDUALS WITH THE CRITICAL THINKING AND
PROBLEM-SOLVING ABILITIES NEEDED TO THRIVE IN ANY DISCIPLINE. THIS COMPREHENSIVE GUIDE WILL EQUIP YOU WITH THE
KNOWLEDGE TO DESIGN AND LEAD WORKSHOPS THAT NOT ONLY INTRODUCE COMPUTATIONAL THINKING BUT ALSO CULTIVATE
IT.
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UNDERSTANDING THE CORE OF COMPUTATIONAL THINKING

COMPUTATIONAL THINKING IS A PROBLEM-SOLVING METHODOLOGY THAT DRAWS FROM THE PRINCIPLES OF COMPUTER SCIENCE
BUT IS APPLICABLE FAR BEYOND THE REALM OF CODING. |T'S ABOUT APPROACHING CHALLENGES IN A STRUCTURED, LOGICAL
WAY, ENABLING US TO UNDERSTAND COMPLEX SYSTEMS AND DEVISE EFFICIENT SOLUTIONS. THINK OF IT AS A MENTAL TOOLKIT
THAT HELPS US DISSECT PROBLEMS, IDENTIFY RECURRING ELEMENTS, FILTER OUT IRRELEVANT INFORMATION, AND CREATE CLEAR,
ACTIONABLE PLANS. IN ESSENCE, IT'S A WAY OF THINKING THAT CAN BE LEARNED AND APPLIED BY ANYONE, REGARDLESS OF THEIR
TECHNICAL BACKGROUND, TO TACKLE A VAST ARRAY OF CHALLENGES IN THEIR PERSONAL AND PROFESSIONAL LIVES.



THE WIDESPREAD ADOPTION OF TECHNOLOGY HAS MADE COMPUTATIONAL THINKING AN INCREASINGLY VALUABLE SKILL. AS WE
NAVIGATE A WORLD SATURATED WITH DATA AND COMPLEX SYSTEMS, THE ABILITY TO THINK COMPUTATIONALLY ALLOWS US
TO MAKE SENSE OF IT ALL. IT's NOT JUST FOR ASPIRING PROGRAMMERS; IT'S FOR STUDENTS GRAPPLING WITH SCIENTIFIC
EXPERIMENTS, ARTISTS SEEKING TO ORGANIZE THEIR CREATIVE PROCESSES, AND BUSINESS PROFESSIONALS STRATEGIZING FOR
MARKET SUCCESS. THE CORE IDEA IS TO LEVERAGE A SYSTEMATIC, ANALYTICAL APPROACH TO PROBLEM-SOLVING, MAKING IT A
UNIVERSAL SKILL FOR THE 2 1ST CENTURY.

THE FOUR PILLARS oF COMPUTATIONAL THINKING

AT THE HEART OF COMPUTATIONAL THINKING LIE FOUR FUNDAMENTAL CONCEPTS, OFTEN REFERRED TO AS ITS PILLARS. THESE
PILLARS WORK IN SYNERGY TO PROVIDE A ROBUST FRAMEWORK FOR PROBLEM-SOLVING. MASTERING THESE ELEMENTS ALLOWS
INDIVIDUALS TO APPROACH EVEN THE MOST DAUNTING TASKS WITH CLARITY AND CONFIDENCE. UNDERSTANDING EACH PILLAR
INDIVIDUALLY AND HOW THEY INTERRELATE IS CRUCIAL FOR BOTH TEACHING AND LEARNING COMPUTATIONAL THINKING
EFFECTIVELY. LET’S DIVE INTO EACH OF THESE ESSENTIAL COMPONENTS.

DecoMposITION: BREAKING DowN COMPLEXITY

DECOMPOSITION IS THE PROCESS OF BREAKING DOWN A COMPLEX PROBLEM OR SYSTEM INTO SMALLER, MORE MANAGEABLE
PARTS. IMAGINE TRYING TO ASSEMBLE A PIECE OF FURNITURE; YOU \X/OULDNITJUST LOOK AT THE PILE OF WOOD AND SCREWS
AND EXPECT TO MAGICALLY BUILD IT. |NSTEAD, YOU BREAK THE TASK DOWN INTO STEPS: IDENTIFY PARTS, FOLLOW
INSTRUCTIONS FOR SPECIFIC SECTIONS, AND THEN COMBINE THEM. IN COMPUTATIONAL THINKING, THIS MEANS DISSECTING A LARGE
PROBLEM INTO SMALLER, MORE DIGESTIBLE SUB-PROBLEMS. THIS MAKES THE OVERALL CHALLENGE LESS INTIMIDATING AND
ALLOWS FOR FOCUSED SOLUTIONS FOR EACH COMPONENT.

W/HY IS DECOMPOSITION SO POWERFUL? BECAUSE TACKLING ONE SMALL PIECE IS OFTEN FAR EASIER THAN TRYING TO SOLVE THE
ENTIRE PUZZLE AT ONCE. FOR EXAMPLE, IF YOU'RE PLANNING A LARGE EVENT, DECOMPOSITION WOULD INVOLVE BREAKING IT
DOWN INTO TASKS LIKE GUEST LIST MANAGEMENT, VENUE SELECTION, CATERING, ENTERTAINMENT, AND DECORATIONS. EACH oF
THESE CAN THEN BE FURTHER DECOMPOSED. THIS SYSTEMATIC APPROACH HELPS ENSURE THAT NO CRITICAL ASPECT IS
OVERLOOKED AND THAT EACH PART CAN BE ADDRESSED EFFICIENTLY. TS THE FIRST STEP IN GAINING CONTROL OVER
COMPLEXITY.

PATTERN RECOGNITION: FINDING THE SIMILARITIES

PATTERN RECOGNITION INVOLVES IDENTIFYING RECURRING SIMILARITIES OR TRENDS WITHIN DATA OR ACROSS DIFFERENT
PROBLEMS. ONCE A PROBLEM IS DECOMPOSED, WE LOOK FOR COMMONALITIES AMONG THE SMALLER PARTS OR IN RELATION TO
PREVIOUSLY SOLVED PROBLEMS. THIS SKILL IS INCREDIBLY EFFICIENT. IF YOU'VE LEARNED HOW TO SORT A LIST OF NUMBERS,
YOU CAN APPLY THAT KNOWLEDGE TO SORTING A LIST OF NAMES, OR EVEN SORTING TASKS BY PRIORITY. RECOGNIZING THESE
PATTERNS SAVES US FROM REINVENTING THE WHEEL FOR EVERY NEW CHALLENGE.

THINK ABOUT HOW WE LEARN LANGUAGE. W/E RECOGNIZE PATTERNS IN GRAMMAR AND SENTENCE STRUCTURE, WHICH ALLOWS
US TO UNDERSTAND AND GENERATE NEW SENTENCES. SIMILARLY, IN COMPUTATIONAL THINKING, IDENTIFYING PATTERNS HELPS US
GENERALIZE SOLUTIONS. |F YOU NOTICE THAT A PARTICULAR SEQUENCE OF STEPS WORKS FOR SOLVING ONE TYPE OF MATH
PROBLEM, YOU MIGHT LOOK FOR SIMILAR STRUCTURES IN OTHER PROBLEMS. THIS ABILITY TO SEE CONNECTIONS IS A POWERFUL
TOOL FOR PREDICTION, EFFICIENCY, AND THE DEVELOPMENT OF MORE ROBUST SOLUTIONS.

ABSTRACTION: FOCUSING ON THE ESSENTIALS

ABSTRACTION IS THE PROCESS OF IDENTIFYING THE GENERAL PRINCIPLES OR CORE IDEAS THAT ARE MOST RELEVANT TO THE



PROBLEM AT HAND, WHILE IGNORING THE SPECIFIC DETAILS THAT ARE NOT. |T°S LIKE CREATING A MAP;, A MAP SHOWS YOU THE
ESSENTIAL ROADS AND LANDMARKS FOR NAVIGATION BUT OMITS EVERY SINGLE TREE OR BUILDING. IN COMPUTATIONAL THINKING,
ABSTRACTION ALLOWS US TO SIMPLIFY COMPLEX SYSTEMS BY FOCUSING ON THE MOST IMPORTANT INFORMATION AND IGNORING
THE NOISE. THIS HELPS US CREATE MODELS AND REPRESENTATIONS THAT ARE EASIER TO UNDERSTAND AND WORK WITH.

W/ HEN WE ABSTRACT, WE ARE ESSENTIALLY CREATING A HIGHER-LEVEL VIEW OF THE PROBLEM. For INSTANCE, WHEN DISCUSSING
TRANSPORTATION, WE MIGHT TALK ABOUT “CARS” AS A GENERAL CONCEPT, ABSTRACTING AWAY THE SPECIFIC MAKE, MODEL,
OR COLOR. THIS ALLOWS US TO DISCUSS TRAFFIC FLOW OR FUEL EFFICIENCY WITHOUT GETTING BOGGED DOWN IN THE
MINUTIAE OF INDIVIDUAL VEHICLES. ABSTRACTION IS CRITICAL FOR DESIGNING SCALABLE SOLUTIONS AND FOR CREATING
REUSABLE COMPONENTS THAT CAN BE APPLIED IN VARIOUS CONTEXTS.

ALGORITHMS: DESIGNING STEP-BY-STEP SOLUTIONS

ALGORITHMS ARE SETS OF STEP-BY-STEP INSTRUCTIONS DESIGNED TO SOLVE A SPECIFIC PROBLEM OR PERFORM A SPECIFIC TASK.
ONCE WE'VE DECOMPOSED A PROBLEM, RECOGNIZED PATTERNS, AND ABSTRACTED AWAY IRRELEVANT DETAILS, WE CAN THEN
DEVELOP AN ALGORITHM. THIS IS THE “HOW-TO"” GUIDE FOR SOLVING THE PROBLEM. ALGORITHMS NEED TO BE CLEAR,
UNAMBIGUOUS, AND FINITE — MEANING THEY MUST HAVE A DEFINED END. THIS COULD BE A RECIPE, A SET OF DIRECTIONS, OR A
COMPUTER PROGRAM.

DEVELOPING AN ALGORITHM REQUIRES CAREFUL PLANNING AND LOGICAL SEQUENCING. FOR EXAMPLE, A SIMPLE ALGORITHM FOR
MAKING TOAST WOULD BE: 1. PLACE BREAD IN THE TOASTER. 2. SET THE TOASTER TO THE DESIRED DARKNESS. 3. PRESS THE
LEVER DOWN. 4. W AIT UNTIL THE TOAST POPS UP. 5. REMOVE TOAST. THIS SYSTEMATIC APPROACH ENSURES THAT THE TASK
IS COMPLETED CORRECTLY AND CONSISTENTLY. IN MORE COMPLEX SCENARIOS, ALGORITHMS ARE THE BACKBONE OF SOFT\W ARE
AND AUTOMATED PROCESSES.

DesIGNING EFFECTIVE COMPUTATIONAL THINKING W ORKSHOPS

CREATING A SUCCESSFUL COMPUTATIONAL THINKING WORKSHOP REQUIRES A THOUGHTFUL APPROACH THAT GOES BEYOND
SIMPLY EXPLAINING THE CONCEPTS. IT'S ABOUT ACTIVELY ENGAGING PARTICIPANTS, PROVIDING HANDS~ON EXPERIENCES, AND
FOSTERING A COLLABORATIVE LEARNING ENVIRONMENT. THE DESIGN SHOULD BE ITERATIVE, ALLOWING FOR FEEDBACK AND
ADJUSTMENTS TO ENSURE MAXIMUM IMPACT. A WELL-STRUCTURED WORKSHOP WILL NOT ONLY INTRODUCE COMPUTATIONAL
THINKING BUT ALSO EMPOWER ATTENDEES TO APPLY IT IN THEIR OWN CONTEXTS.

THE KEY IS TO MAKE THE LEARNING PROCESS FUN, ACCESSIBLE, AND RELEVANT. WE WANT PARTICIPANTS TO LEAVE FEELING
CONFIDENT AND CAPABLE, NOT OVERWHELMED. THIS MEANS CHOOSING ACTIVITIES THAT ARE ENGAGING AND ALLOW FOR
EXPLORATION, RATHER THAN ROTE MEMORIZATION. THE GOAL IS TO CULTIVATE A MINDSET, NOT JUST IMPART KNOWLEDGE.

ACTIVITY SELECTION AND DESIGN

THE CHOICE OF ACTIVITIES IS PARAMOUNT TO THE SUCCESS OF A COMPUTATIONAL THINKING W ORKSHOP. THESE ACTIVITIES
SHOULD BE DESIGNED TO ACTIVELY INVOLVE PARTICIPANTS IN APPLYING THE CORE PILLARS. THINK PUZZLES, LOGIC GAMES,
REAL-\WORLD PROBLEM-SOLVING SCENARIOS, AND EVEN CREATIVE CHALLENGES. For DECOMPOSITION, ACTIVITIES LIKE BUILDING
WITH LEGOS AND INSTRUCTING A PARTNER TO REPLICATE THE STRUCTURE WITHOUT SEEING IT ARE EXCELLENT. PATTERN
RECOGNITION CAN BE EXPLORED THROUGH SORTING GAMES OR IDENTIFYING SEQUENCES IN VISUAL OR AUDITORY DATA.
ABSTRACTION CAN BE PRACTICED BY CREATING SIMPLIFIED DIAGRAMS OF COMPLEX SYSTEMS OR BY CATEGORIZING OBJECTS.

W/HEN DESIGNING ACTIVITIES, CONSIDER THE AGE AND BACKGROUND OF YOUR PARTICIPANTS. A WORKSHOP FOR YOUNG CHILDREN
WILL REQUIRE DIFFERENT APPROACHES THAN ONE FOR EXPERIENCED PROFESSIONALS. THE ACTIVITIES SHOULD PROGRESSIVELY
BUILD ON EACH OTHER, STARTING WITH SIMPLER CONCEPTS AND MOVING TOWARDS MORE COMPLEX APPLICATIONS. IT’s ALSO
BENEFICIAL TO USE A VARIETY OF ACTIVITY TYPES TO CATER TO DIFFERENT LEARNING STYLES. REMEMBERI THE GOAL IS FOR



PARTICIPANTS TO DO COMPUTATIONAL THINKING, NOT JUST HEAR ABOUT IT.

e |USE UNPLUGGED ACTIVITIES THAT DON'T REQUIRE COMPUTERS TO INTRODUCE FOUNDATIONAL CONCEPTS.

® |NCORPORATE HANDS-ON PROJECTS THAT ALLOW FOR EXPERIMENTATION AND ITERATION.

INTRODUCE CODING ACTIVITIES FOR OLDER OR MORE ADVANCED PARTICIPANTS, CONNECTING ABSTRACT CONCEPTS TO
CONCRETE IMPLEMENTATIONS.

DESIGN CHALLENGES THAT REQUIRE COLLABORATION AND PEER LEARNING.

e PROVIDE OPPORTUNITIES FOR PARTICIPANTS TO REFLECT ON THEIR PROBLEM-SOLVING PROCESS.

FACILITATION TECHNIQUES FOR COMPUTATIONAL THINKING \W ORKSHOPS

EFFECTIVE FACILITATION IS THE ENGINE THAT DRIVES A SUCCESSFUL COMPUTATIONAL THINKING WORKSHOP. IT'S NOT JUST
ABOUT PRESENTING INFORMATION; IT'S ABOUT GUIDING PARTICIPANTS THROUGH THEIR LEARNING JOURNEY, ENCOURAGING
CRITICAL THINKING, AND FOSTERING A SUPPORTIVE ENVIRONMENT. As FACILITATORS, OUR ROLE IS TO ASK PROBING QUESTIONS,
OFFER CONSTRUCTIVE FEEDBACK, AND CREATE OPPORTUNITIES FOR DISCOVERY. W/E SHOULD AIM TO BE GUIDES RATHER THAN
LECTURERS, EMPOWERING PARTICIPANTS TO FIND THEIR OWN SOLUTIONS.

KEY FACILITATION TECHNIQUES INCLUDE ASKING OPEN-ENDED QUESTIONS THAT ENCOURAGE DEEPER THINKING, SUCH AS “\WHAT
HAPPENS IF WE CHANGE THIS?” OrR “"How COULD WE MAKE THIS MORE EFFICIENT?” |T'S ALSO IMPORTANT TO ENCOURAGE
COLLABORATION AND PEER-TO-PEER LEARNING. W/HEN PARTICIPANTS EXPLAIN CONCEPTS TO EACH OTHER OR WORK TOGETHER
ON A PROBLEM, THEY OFTEN SOLIDIFY THEIR OWN UNDERSTANDING. CELEBRATING MISTAKES AS LEARNING OPPORTUNITIES IS
CRUCIAL, AS IT BUILDS CONFIDENCE AND ENCOURAGES RISK-TAKING. THE FACILITATOR SHOULD CREATE A SAFE SPACE WHERE
PARTICIPANTS FEEL COMFORTABLE EXPERIMENTING AND MAKING ERRORS.

ASSESSING COMPUTATIONAL THINKING SKILLS

ASSESSING COMPUTATIONAL THINKING IS DIFFERENT FROM TRADITIONAL TESTING. IT’S LESS ABOUT MEMORIZING FACTS AND MORE
ABOUT OBSERVING HOW PARTICIPANTS APPROACH AND SOLVE PROBLEMS. RATHER THAN RELYING SOLELY ON QUIZZES, CONSIDER
PERFORMANCE-BASED ASSESSMENTS. THIS COULD INVOLVE OBSERVING PARTICIPANTS AS THEY WORK THROUGH AN ACTIVITY,
ANALYZING THEIR SOLUTIONS, OR ASKING THEM TO EXPLAIN THEIR THOUGHT PROCESS. PROJECT-BASED ASSESSMENTS, WHERE
PARTICIPANTS APPLY COMPUTATIONAL THINKING TO A LARGER PROBLEM, CAN ALSO BE HIGHLY EFFECTIVE.

CONSIDER RUBRICS THAT EVALUATE SPECIFIC ASPECTS OF COMPUTATIONAL THINKING, SUCH AS THE CLARITY OF THEIR
DECOMPOSITION, THE LOGIC OF THEIR ALGORITHMS, OR THEIR ABILITY TO IDENTIFY AND UTILIZE PATTERNS. SELF-REFLECTION IS
ALSO A VALUABLE ASSESSMENT TOOL. ENCOURAGE PARTICIPANTS TO REFLECT ON THEIR OWN PROBLEM-SOLVING STRATEGIES
AND IDENTIFY AREAS WHERE THEY IMPROVED OR STRUGGLED. THIS METACOGNITIVE APPROACH HELPS THEM BECOME MORE AW ARE
OF THEIR OWN COMPUTATIONAL THINKING PROCESSES, WHICH IS A SKILL IN ITSELF.

BRIDGING THEORY AND PRACTICE

THE ULTIMATE GOAL OF A COMPUTATIONAL THINKING WORKSHOP IS TO BRIDGE THE GAP BETWEEN THEORETICAL UNDERSTANDING
AND PRACTICAL APPLICATION. PARTICIPANTS SHOULD LEAVE WITH NOT ONLY AN UNDERSTANDING OF THE FOUR PILLARS BUT
ALSO WITH THE CONFIDENCE AND TOOLS TO APPLY THESE PRINCIPLES IN THEIR DAILY LIVES. THIS MEANS ENSURING THAT THE
WORKSHOP ACTIVITIES HAVE CLEAR CONNECTIONS TO REAL-WORLD PROBLEMS AND CONTEXTS. W/HEN PARTICIPANTS CAN SEE



THE RELEVANCE OF WHAT THEY ARE LEARNING, THEY ARE MORE LIKELY TO ENGAGE AND RETAIN THE INFORMATION.

[TS VITAL TO DEMONSTRATE HOW COMPUTATIONAL THINKING CAN BE APPLIED ACROSS VARIOUS DISCIPLINES, FROM SCIENCE
AND ENGINEERING TO ART AND HUMANITIES. BY SHOWCASING DIVERSE EXAMPLES, YOU CAN HELP PARTICIPANTS RECOGNIZE THAT
THESE SKILLS ARE NOT CONFINED TO COMPUTER SCIENCE. ENCOURAGE PARTICIPANTS TO BRAINSTORM HOW THEY MIGHT USE
COMPUTATIONAL THINKING IN THEIR OWN FIELDS OF INTEREST. THIS ACTIVE APPLICATION SOLIDIFIES LEARNING AND MAKES THE
SKILLS FEEL TANGIBLE AND ACCESSIBLE.

THE FUTURE oF COMPUTATIONAL THINKING IN EDUCATION

THE IMPORTANCE OF COMPUTATIONAL THINKING IS ONLY SET TO GROW. AS TECHNOLOGY CONTINUES TO EVOLVE AT AN
UNPRECEDENTED PACE, THE ABILITY TO THINK COMPUTATIONALLY WILL BECOME EVEN MORE CRITICAL FOR SUCCESS IN A WIDE
RANGE OF CAREERS AND FOR INFORMED CITIZENSHIP. EDUCATIONAL INSTITUTIONS ARE INCREASINGLY RECOGNIZING THE NEED TO
INTEGRATE COMPUTATIONAL THINKING INTO THEIR CURRICULA FROM AN EARLY AGE. THIS IS NOT ABOUT TRAINING EVERY
STUDENT TO BE A PROGRAMMER, BUT ABOUT EQUIPPING THEM WITH A POWERFUL SET OF PROBLEM-SOLVING TOOLS THAT WILL
SERVE THEM THROUGHOUT THEIR LIVES.

THE FUTURE OF COMPUTATIONAL THINKING WORKSHOPS WILL LIKELY SEE EVEN MORE INNOVATIVE AND ENGAGING APPROACHES
TO TEACHING THESE SKILLS. EXPECT TO SEE A GREATER EMPHASIS ON INTERDISCIPLINARY APPLICATIONS, ARTIFICIAL
INTELLIGENCE, AND DATA SCIENCE. AS OUR UNDERSTANDING OF HOW PEOPLE LEARN COMPUTATIONAL THINKING DEEPENS,

W ORKSHOPS WILL BECOME EVEN MORE PERSONALIZED AND EFFECTIVE, CATERING TO A DIVERSE RANGE OF LEARNERS AND THEIR
UNIQUE NEEDS. THE ONGOING DEVELOPMENT AND DISSEMINATION OF COMPUTATIONAL THINKING SKILLS ARE ESSENTIAL FOR
FOSTERING A GENERATION OF ADAPTABLE, INNOVATIVE THINKERS.

Q: WHAT ARE THE PRIMARY BENEFITS OF TEACHING COMPUTATIONAL THINKING IN
WORKSHOPS?

A: THE PRIMARY BENEFITS OF TEACHING COMPUTATIONAL THINKING IN \WORKSHOPS INCLUDE ENHANCED PROBLEM-SOLVING
ABILITIES, IMPROVED LOGICAL REASONING, INCREASED CREATIVITY IN FINDING SOLUTIONS, BETTER UNDERSTANDING OF COMPLEX
SYSTEMS, AND A FOUNDATION FOR DIGITAL LITERACY AND FUTURE TECHNOLOGICAL CAREERS. PARTICIPANTS LEARN TO
APPROACH CHALLENGES SYSTEMATICALLY AND BREAK THEM DOWN INTO MANAGEABLE STEPS.

Q: How CAN INSTRUCTORS EFFECTIVELY DEMONSTRATE DECOMPOSITION IN A
\WORKSHOP SETTING?

A: INSTRUCTORS CAN DEMONSTRATE DECOMPOSITION THROUGH HANDS-ON ACTIVITIES LIKE BUILDING COMPLEX STRUCTURES
WITH SIMPLE INSTRUCTIONS, SOLVING PUZZLES THAT REQUIRE BREAKING THEM INTO SMALLER PARTS, OR USING FLOWCHARTS TO
MAP OUT INTRICATE PROCESSES. REAL-WORLD EXAMPLES, SUCH AS PLANNING AN EVENT OR A TRIP, CAN ALSO BE USED TO
ILLUSTRATE HOW TASKS ARE BROKEN DOWN.

Q: WHAT TYPES OF ACTIVITIES ARE BEST SUITED FOR TEACHING PATTERN RECOGNITION
IN A WORKSHOP?

A: ACTIVITIES THAT INVOLVE SORTING OBJECTS OR DATA, IDENTIFYING SEQUENCES IN MUSIC OR VISUAL PATTERNS, PLAYING
MEMORY GAMES, OR SOLVING LOGIC PUZZLES THAT REQUIRE RECOGNIZING RECURRING ELEMENTS ARE EXCELLENT FOR TEACHING
PATTERN RECOGNITION. GROUP DISCUSSIONS ABOUT SIMILARITIES IN EVERYDAY PHENOMENA CAN ALSO BE VERY EFFECTIVE.



QZ How CAN ABSTRACTION BE PRACTICALLY APPLIED IN A COMPUTATIONAL THINKING
WORKSHOP FOR NON-TECHNICAL AUDIENCES?

A: ABSTRACTION CAN BE DEMONSTRATED BY ASKING PARTICIPANTS TO CREATE SIMPLIFIED DIAGRAMS OF COMPLEX SYSTEMS
(LIKE A HOUSEHOLD APPLIANCE OR A SCHOOL DAY), DEVELOP CATEGORIES FOR EVERYDAY OBJECTS, OR USE ANALOGIES TO
EXPLAIN COMPLEX IDEAS BY FOCUSING ONLY ON ESSENTIAL FEATURES AND IGNORING MINOR DETAILS.

QZ \WHAT ROLE DO ALGORITHMS PLAY IN COMPUTATIONAL THINKING WORKSHOPS , AND
HOW CAN THEY BE TAUGHT WITHOUT CODING?

A: ALGORITHMS ARE TAUGHT AS STEP-BY-STEP INSTRUCTIONS. THEY CAN BE TAUGHT WITHOUT CODING THROUGH ACTIVITIES
LIKE CREATING RECIPES, GIVING DIRECTIONS FOR NAVIGATING A MAZE, SEQUENCING TASKS FOR A DAILY ROUTINE, OR DESIGNING A
BOARD GAME WITH CLEAR RULES. THE FOCUS IS ON LOGICAL ORDERING AND PRECISION.

QI How IMPORTANT IS COLLABORATION IN COMPUTATIONAL THINKING \WORKSHOPS?

A: COLLABORATION IS EXTREMELY IMPORTANT. W/ ORKING TOGETHER ALLOWS PARTICIPANTS TO SHARE DIFFERENT APPROACHES

TO PROBLEM~SOLVING, LEARN FROM EACH OTHER'S PERSPECTIVES, AND COLLECTIVELY DEVELOP MORE ROBUST SOLUTIONS. IT
ALSO MIRRORS THE COLLABORATIVE NATURE OF MANY REAL~-WORLD PROBLEM-SOLVING SCENARIOS.

QI \WHAT ARE SOME EFFECTIVE WAYS TO ASSESS THE DEVELOPMENT OF
COMPUTATIONAL THINKING SKILLS IN WORKSHOP PARTICIPANTS?

A: ASSESSMENT SHOULD BE PERFORMANCE-BASED. THIS INCLUDES OBSERVING PARTICIPANTS' PROBLEM-SOLVING STRATEGIES
DURING ACTIVITIES, ANALYZING THEIR COMPLETED PROJECTS, USING RUBRICS TO EVALUATE THEIR APPLICATION OF
COMPUTATIONAL THINKING CONCEPTS, AND ENCOURAGING SELF-REFLECTION ON THEIR THOUGHT PROCESSES.

QZ How CAN WORKSHOP FACILITATORS ENCOURAGE A GROWTH MINDSET WHEN
TEACHING COMPUTATIONAL THINKING?

A: FACILITATORS CAN ENCOURAGE A GROWTH MINDSET BY FRAMING CHALLENGES AS LEARNING OPPORTUNITIES, CELEBRATING
EFFORT AND PERSEVERANCE OVER IMMEDIATE SUCCESS, NORMALIZING MISTAKES AS PART OF THE LEARNING PROCESS, AND
PROVIDING CONSTRUCTIVE FEEDBACK THAT FOCUSES ON STRATEGIES AND IMPROVEMENT RATHER THAN JUST OUTCOMES.
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