stem thinking skills assessment

stem thinking skills assessment is an essential process for educators, employers, and learners
aiming to evaluate and strengthen competencies in science, technology, engineering, and
mathematics. With the rapid evolution of STEM fields, it becomes increasingly important to measure
not just technical knowledge but also analytical reasoning, problem-solving, critical thinking, and
creativity. This article explores the significance of stem thinking skills assessment, the core
components involved, popular assessment methods, effective implementation strategies, and the
challenges faced in the process. Readers will gain insights into how these assessments support
academic achievement, workforce development, and lifelong learning. Whether you are an educator
designing assessments, a student preparing for STEM evaluations, or an employer seeking to identify
skilled candidates, this comprehensive guide will clarify every aspect of stem thinking skills
assessment, offering practical advice and current trends in the field.
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Understanding STEM Thinking Skills

STEM thinking skills refer to the cognitive abilities required for success in science, technology,
engineering, and mathematics. These skills go beyond subject-specific knowledge, encompassing
analytical reasoning, logical problem-solving, creativity, and adaptability. Proficiency in STEM thinking
enables individuals to approach complex challenges, design innovative solutions, and interpret data
effectively. As STEM careers become increasingly interdisciplinary, mastering these skills has become
vital for academic achievement and professional growth.

Core STEM Cognitive Skills

Key cognitive skills assessed in STEM thinking include:

e Critical thinking



¢ Analytical reasoning

¢ Quantitative literacy

¢ Problem-solving abilities
e Systems thinking

¢ Creativity and innovation

e Computational thinking

Each of these skills plays a significant role in enabling learners and professionals to excel in STEM
environments, adapt to new technologies, and solve real-world problems.

Importance of STEM Thinking Skills Assessment

STEM thinking skills assessment is crucial for identifying strengths and areas for improvement in
learners, employees, and even educational programs. Assessments help educators tailor instruction,
employers make informed hiring decisions, and students benchmark their abilities against industry
standards. The demand for STEM professionals has surged, making it imperative to ensure candidates
possess not just technical expertise but robust problem-solving and analytical skills. Assessments also
contribute to workforce development, ensuring that the future workforce is equipped to tackle
emerging challenges in STEM fields.

Benefits for Learners and Educators

Assessment of STEM thinking skills offers several benefits:

Personalized learning pathways

Early identification of learning gaps

Objective benchmarking of skills

Preparation for standardized tests and competitions

Enhanced curriculum design

Components of STEM Thinking Skills Assessment

A comprehensive stem thinking skills assessment encompasses multiple components to ensure a
holistic evaluation. These components are designed to measure both foundational skills and higher-
order cognitive processes relevant to STEM disciplines.



Knowledge-Based Assessment

Knowledge-based assessments examine a candidate’s grasp of fundamental concepts in science,
mathematics, engineering, or technology. These often include multiple-choice questions, short
answers, and concept mapping tasks to gauge understanding.

Process-Based Assessment

Process-based assessments focus on how individuals approach problems. This includes evaluating
their ability to analyze information, develop hypotheses, design experiments, and interpret results. It
often utilizes open-ended questions, case studies, and project-based tasks.

Performance-Based Assessment

Performance-based assessments require learners to demonstrate their skills in real-world or simulated
scenarios. Examples include coding challenges, engineering design projects, and laboratory
experiments. These assessments provide insights into application, collaboration, and adaptability.

Soft Skills Evaluation

Modern stem thinking skills assessment also considers soft skills such as teamwork, communication,
and leadership. These are vital for collaborative STEM projects and interdisciplinary innovation.

Popular Assessment Methods

There are various established methods for conducting stem thinking skills assessment, each with
distinct advantages. The choice of method depends on the objectives, context, and resources
available.

Standardized Testing

Standardized tests are widely used to assess STEM thinking skills across large populations. These
tests are designed to be objective, reliable, and comparable. Examples include the SAT, ACT, and
specialized STEM proficiency exams. While efficient for benchmarking, they may not always capture
creative or practical problem-solving abilities.

Project-Based Assessments

Project-based learning and assessment immerse students in real-world challenges, requiring them to
apply STEM skills collaboratively. Projects encourage innovation, critical thinking, and iterative
problem-solving. Educators and employers value these assessments for their ability to simulate
workplace scenarios and foster deep learning.



Portfolio Assessment

Portfolios compile a learner’s body of work, showcasing growth in STEM thinking skills over time. This
method allows for reflection, self-assessment, and demonstration of complex competencies. Portfolios
are particularly useful in educational settings that emphasize continuous improvement.

Digital and Adaptive Assessments

Technology-enabled assessments use simulations, interactive tasks, and adaptive questioning to
evaluate STEM skills. These methods provide immediate feedback, personalize challenges, and can
analyze learning patterns. Digital assessments are increasingly popular for remote learning and
scalable workforce evaluation.

Implementing Effective STEM Thinking Skills
Assessments

Successful implementation of stem thinking skills assessment requires careful planning, clear
objectives, and appropriate resources. Assessments should be aligned with curriculum standards, job
requirements, and learner needs. Regular review and adaptation are essential to maintain relevance
in rapidly changing STEM fields.

Best Practices for Assessment Design

Define clear, measurable learning outcomes

Use a mix of assessment formats for comprehensive evaluation

Provide constructive feedback to learners

Ensure fairness and accessibility

Incorporate real-world and interdisciplinary challenges

Effective assessments motivate learners, inform instructional decisions, and support continuous
improvement in STEM education and training.

Challenges and Solutions in Assessment

While stem thinking skills assessment is valuable, it presents several challenges. These include bias in
testing, limited resources, and difficulty in measuring complex cognitive processes. Traditional
assessments may overlook creativity or collaborative skills, while standardized tests can be stressful
for some learners.



Overcoming Common Obstacles

e Use diverse assessment methods to capture a range of skills

e Apply rubrics and objective criteria to minimize bias

e Leverage technology for scalable and adaptive assessments

e Train assessors to recognize and support diverse learning styles

e Encourage self-assessment and reflection

Addressing these challenges ensures that stem thinking skills assessment remains accurate,
equitable, and supportive of lifelong learning.

Applications in Education and Industry

Stem thinking skills assessment is utilized across schools, universities, and workplaces. In education,
it guides curriculum development, student placement, and instructional strategies. Educators use
assessment data to identify gifted learners, provide interventions, and prepare students for STEM
careers. In industry, assessments help employers identify candidates with strong analytical, problem-
solving, and collaborative abilities, supporting hiring, training, and professional development
initiatives.

Workforce Development and Talent Identification

Employers increasingly rely on stem thinking skills assessment to evaluate job applicants and existing
staff. These assessments inform recruitment, onboarding, and upskilling programs. Organizations can
benchmark employee skills against industry standards, fostering a culture of innovation and
adaptability.

Future Trends in STEM Skills Assessment

The field of stem thinking skills assessment continues to evolve, driven by advances in technology,
pedagogy, and workforce needs. Adaptive learning platforms, artificial intelligence, and data analytics
are transforming how skills are measured and developed. There is growing emphasis on
interdisciplinary thinking, creativity, and real-world problem-solving. As STEM disciplines converge,
future assessments will likely focus on transferable skills, lifelong learning, and global competency.

Emerging Innovations

e Al-powered personalized assessments



e Gamification to increase engagement
e Remote and virtual reality simulations
e Cross-disciplinary competency models

e Continuous skill tracking and micro-credentialing

These innovations promise to make stem thinking skills assessment more effective, inclusive, and
aligned with the demands of the future workforce.

Q: What is a stem thinking skills assessment?

A: A stem thinking skills assessment is a structured evaluation designed to measure cognitive abilities
such as problem-solving, analytical reasoning, creativity, and critical thinking within science,
technology, engineering, and mathematics contexts.

Q: Why is stem thinking skills assessment important in
education?

A: Stem thinking skills assessments are important because they help educators identify students'
strengths and areas for improvement, tailor instruction, and ensure readiness for advanced STEM
studies or careers.

Q: What methods are commonly used for stem thinking skills
assessment?

A: Common methods include standardized tests, project-based assessments, portfolios, and digital
adaptive assessments, each offering unique advantages for evaluating a wide range of STEM skills.

Q: How do stem thinking skills assessments benefit
employers?

A: Employers use these assessments to identify candidates with strong analytical, problem-solving,
and collaborative skills, supporting effective hiring, workforce development, and professional growth.

Q: What are some challenges in stem thinking skills
assessment?

A: Challenges include bias in testing, limited resources, difficulty measuring creativity and
collaboration, and ensuring fairness and accessibility for diverse learners.



Q: Can digital technology improve stem thinking skills
assessment?

A: Yes, digital technology enables adaptive assessments, real-time feedback, scalability, and
innovative formats such as simulations and gamification, making evaluations more effective and
engaging.

Q: What skills are measured in a stem thinking skills
assessment?

A: Key skills include critical thinking, analytical reasoning, quantitative literacy, problem-solving,
creativity, computational thinking, and systems thinking.

Q: How are stem thinking skills assessments used in
workforce development?

A: Organizations use these assessments to benchmark employee skills, identify training needs,
support recruitment, and foster a culture of innovation and continuous improvement.

Q: What trends are shaping the future of stem thinking skills
assessment?

A: Trends include Al-powered personalized assessments, gamified learning experiences, virtual reality
simulations, interdisciplinary competency models, and continuous skill tracking.

Q: How can educators implement effective stem thinking skills
assessments?

A: Educators should define clear learning outcomes, use diverse assessment formats, provide
meaningful feedback, ensure fairness, and incorporate real-world challenges to support
comprehensive skill development.

Stem Thinking Skills Assessment
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STEM Thinking Skills Assessment: A Comprehensive
Guide

Are you looking to gauge your child's, student's, or even your own aptitude for STEM fields?
Understanding and assessing STEM thinking skills is crucial for future success in science,
technology, engineering, and mathematics. This comprehensive guide delves into the world of STEM
thinking skills assessment, exploring various methods, benefits, and considerations to help you
navigate this crucial evaluation process. We'll provide you with a clear understanding of what
constitutes STEM thinking, the different assessment tools available, and how to interpret the results
effectively.

What are STEM Thinking Skills?

STEM thinking skills encompass a broader range of cognitive abilities than simply memorizing facts
and formulas. It's about the process of thinking and problem-solving. These skills include:

Critical Thinking: Analyzing information objectively, identifying biases, and forming reasoned
judgments.

Problem-Solving: Identifying problems, developing solutions, and evaluating their effectiveness.
Creativity and Innovation: Generating novel ideas and approaches to solve complex challenges.
Collaboration and Communication: Working effectively in teams and communicating ideas clearly
and concisely.

Computational Thinking: Decomposing complex problems into smaller, manageable parts and using
logical reasoning to solve them.

Data Analysis: Interpreting data, drawing conclusions, and identifying patterns.

These skills are interconnected and often used in conjunction with each other to tackle complex
challenges. A strong foundation in these areas is essential for success in any STEM field.

Methods for Assessing STEM Thinking Skills

There's no single "best" method for assessing STEM thinking skills. The most appropriate approach
depends on factors such as the age of the individual being assessed, the specific skills being
evaluated, and the purpose of the assessment. Common methods include:

#### 1. Standardized Tests:
Standardized tests, such as the SAT, ACT, and various subject-specific exams, often include sections

designed to measure problem-solving and critical thinking skills. However, these tests typically focus
on a narrow range of STEM concepts.



###4# 2. Performance-Based Assessments:

These assessments involve tasks that require students to apply their STEM thinking skills to real-
world problems. Examples include designing and building a structure, programming a robot, or
conducting a scientific experiment. These offer a more holistic view of a student's abilities.

###4# 3. Portfolios:

Portfolios allow students to showcase their work over time, demonstrating their growth and
development in various STEM areas. This method is particularly useful for assessing creativity and
innovation.

###4# 4. Observation and Interviews:

Direct observation of students during classroom activities or projects, coupled with structured
interviews, can provide valuable insights into their thinking processes. This qualitative data
complements quantitative results from other methods.

Interpreting the Results of a STEM Thinking SKkills
Assessment

The interpretation of assessment results should always be considered within the context of the
assessment method used and the individual's background and experiences. Don't solely rely on a
single score; look for patterns and trends across multiple assessments. Results should be used to
identify areas of strength and weakness, inform instructional decisions, and guide future learning
opportunities. Focusing on growth and improvement is key.

The Benefits of STEM Thinking Skills Assessment

Regular assessment of STEM thinking skills offers numerous benefits:

Early Identification of Talent: Early identification allows for tailored support and enrichment
opportunities for students with exceptional abilities.

Targeted Instruction: Assessments pinpoint areas where students need additional support, enabling
educators to provide more focused instruction.

Improved Learning Outcomes: By addressing individual needs, assessment leads to improved
learning outcomes and increased student engagement.

Career Guidance: Understanding individual strengths and weaknesses can help students make
informed decisions about future career paths.



Choosing the Right STEM Thinking Skills Assessment

Selecting the appropriate assessment requires careful consideration of several factors:

Age Appropriateness: The assessment should be aligned with the developmental stage of the
individual being assessed.

Specific Skills Measured: The assessment should target the specific STEM thinking skills you want
to evaluate.

Validity and Reliability: Ensure that the assessment has been validated and is reliable, providing
accurate and consistent results.

Cost and Accessibility: Consider the cost and availability of the assessment.

Conclusion

Assessing STEM thinking skills is not just about measuring knowledge; it's about understanding how
students think, solve problems, and approach challenges. By using a combination of assessment
methods and focusing on individual strengths and weaknesses, educators and parents can foster a
love of STEM and equip students with the critical thinking skills necessary for success in the 21st
century. Remember that consistent assessment and targeted support are crucial for maximizing
potential.

FAQs

1. Are STEM thinking skills assessments only for students? No, these assessments can be beneficial
for individuals of all ages, including adults looking to pursue STEM careers or improve their
problem-solving skills.

2. What if my child scores poorly on a STEM thinking skills assessment? A low score doesn't
necessarily indicate a lack of ability. It simply highlights areas where additional support and focused
learning might be beneficial.

3. How often should STEM thinking skills be assessed? The frequency of assessment depends on
various factors, including age, learning goals, and the specific assessment used. Regular
assessments, perhaps annually, can be valuable for tracking progress.

4. Are there free STEM thinking skills assessments available? While many comprehensive
assessments are commercially available, some free resources, such as online quizzes and problem-
solving activities, can offer a preliminary understanding of STEM thinking skills.

5. Can STEM thinking skills be improved? Absolutely! STEM thinking skills are not innate; they can
be developed and honed through practice, targeted instruction, and engaging learning experiences.



stem thinking skills assessment: Authentic Assessment and Evaluation Approaches and
Practices in a Digital Era , 2021-09-06 This book expertly illustrates the important process of
authentic assessment and evaluation in the construction and dissemination of educational
knowledge. One of the key strengths of this book is the diversity of contexts in which the various
aspects of assessment are evidenced and discussed.

stem thinking skills assessment: Handbook on Assessments for Gifted Learners Susan K.
Johnsen, Joyce VanTassel-Baska, 2022-07-19 This essential handbook is a comprehensive and
systematic examination of the assessment of gifted and advanced students and their programs, and a
must-have resource for coordinators and directors at state and local levels. Handbook on
Assessments for Gifted Learners explores issues associated with building an effective identification
system, clarifies and interprets the need for targeted learning progress assessments for gifted
learners, and discusses program evaluation, assessments, and processes used to gauge programs’
success. Engaging chapters written by both academic and practitioner experts provide
research-based, practical ideas for identifying and measuring the progress of gifted and advanced
learners. Readers will benefit from informed recommendations stemming from current research
conducted specifically for this text.

stem thinking skills assessment: Ace the Thinking Skills Assessment Neel Burton,
2014-10-20 This book, written by an Oxford tutor and writer, covers all aspects of the Thinking Skills
Assessment (TSA), including problem-solving, critical thinking, and the writing task. It should also
prove useful for other aptitude tests such as the BioMedical Admissions Test (BMAT). The TSA is an
admission test for an increasing number of courses at an increasing number of universities,
including and originally Oxford and Cambridge. The emphasis of the TSA is very much on thinking
skills, and the amount of knowledge required is minimal. This means that the best way to prepare is
to develop your thinking skills by working through a large number of TSA-style questions, and the
bulk of this book consists of three full-length mock papers, each followed by detailed explanations of
the answers. You should look upon the TSA not only as a means to stand out from your competition,
but also, and indeed mostly, as an opportunity to hone your thinking skills, which are going to be far
more important to your future impact and wellbeing than any facts that you could ever learn. As BF
Skinner once put it, e;Education is what survives when what has been learnt has been forgotten.e;

stem thinking skills assessment: STEM THINKING SKILLS in Spatial Relation and
Spatial Ability Srini Chelimilla, Mind Mine, 2019-08-08 Spatial ability is becoming increasingly
important with the development of new technologies in Science, Technology, Engineering and
Mathematics(STEM). Ability to understand organization of objects in space and applying spatial
reasoning are becoming important for success in solving many tasks in everyday life. STEM Thinking
in Spatial Relation and Spatial Ability provide a solid foundation to fundamental skills. This book
helps to: - Improve the ability to deduce relationships between mechanical parts (Mechanical
Reasoning).- Improve the ability to visualize 2-D figures and better understand 3 dimensional spatial
visualization (Spatial Relational Thinking )- Improve the ability to find logical relationships in figure
patterns (Abstract Reasoning)This book covers: SPATIAL ABILITY - MECHANICAL REASONING(40
Questions)Three-Dimensional SPATIAL RELATIONAL THINKING(35 Questions)Two-dimensional
SPATIAL RELATIONAL THINKING(30 Questions)SPATIAL THINKING - ABSTRACT REASONING(30
Questions)SPATIAL ABILITY - RELATIONAL THINKING(5 Questions)ONE FULL LENGTH
PRACTICE TEST with Answers (20 Questions)

stem thinking skills assessment: Cracking the Thinking Skills Assessment Mitesh Desai,

stem thinking skills assessment: Undergraduate Research Experiences for STEM Students
National Academies of Sciences, Engineering, and Medicine, Division on Earth and Life Studies,
Board on Life Sciences, Division of Behavioral and Social Sciences and Education, Board on Science
Education, Committee on Strengthening Research Experiences for Undergraduate STEM Students,
2017-05-19 Undergraduate research has a rich history, and many practicing researchers point to
undergraduate research experiences (UREs) as crucial to their own career success. There are many
ongoing efforts to improve undergraduate science, technology, engineering, and mathematics



(STEM) education that focus on increasing the active engagement of students and decreasing
traditional lecture-based teaching, and UREs have been proposed as a solution to these efforts and
may be a key strategy for broadening participation in STEM. In light of the proposals questions have
been asked about what is known about student participation in URESs, best practices in UREs design,
and evidence of beneficial outcomes from UREs. Undergraduate Research Experiences for STEM
Students provides a comprehensive overview of and insights about the current and rapidly evolving
types of UREs, in an effort to improve understanding of the complexity of UREs in terms of their
content, their surrounding context, the diversity of the student participants, and the opportunities
for learning provided by a research experience. This study analyzes UREs by considering them as
part of a learning system that is shaped by forces related to national policy, institutional leadership,
and departmental culture, as well as by the interactions among faculty, other mentors, and students.
The report provides a set of questions to be considered by those implementing UREs as well as an
agenda for future research that can help answer questions about how UREs work and which aspects
of the experiences are most powerful.

stem thinking skills assessment: Assessment of Higher Order Thinking Skills Gregory
Schraw, Daniel H. Robinson, 2011-10-01 This volume examines the assessment of higher order
thinking skills from the perspectives of applied cognitive psychology and measurement theory. The
volume considers a variety of higher order thinking skills, including problem solving, critical
thinking, argumentation, decision making, creativity, metacognition, and self-regulation. Fourteen
chapters by experts in learning and measurement comprise four sections which address conceptual
approaches to understanding higher order thinking skills, cognitively oriented assessment models,
thinking in the content domains, and practical assessment issues. The volume discusses models of
thinking skills, as well as applied issues related to the construction, validation, administration and
scoring of perfomancebased, selected-response, and constructed-response assessments. The goal of
the volume is to promote a better theoretical understanding of higher order thinking in order to
facilitate instruction and assessment of those skills among students in all K-12 content domains, as
well as professional licensure and cetification settings.

stem thinking skills assessment: STEM Learning Mesut Duran, Margret Hoft, Brahim
Medjahed, Daniel B. Lawson, Elsayed A. Orady, 2015-11-06 This book reports the results of a
three-year research program funded by the National Science Foundation which targeted students
and teachers from four Detroit high schools in order for them to learn, experience, and use IT within
the context of STEM (IT/STEM), and explore 21st century career and educational pathways. The
book discusses the accomplishment of these goals through the creation of a Community of
Designers-- an environment in which high school students and teachers, undergraduate/graduate
student assistants, and STEM area faculty and industry experts worked together as a cohesive team.
The program created four project-based design teams, one for each STEM area. Each team had
access to two year-round IT/STEM enrichment experiences to create high-quality learning projects,
strategies, and curriculum models. These strategies were applied in after school, weekend, and
summer settings through hands-on, inquiry-based activities with a strong emphasis on
non-traditional approaches to learning and understanding. The book represents the first
comprehensive description and analysis of the research program and suggests a plan for future
development and refinement.

stem thinking skills assessment: Teaching and Learning STEM Richard M. Felder,
Rebecca Brent, 2024-03-13 The widely used STEM education book, updated Teaching and Learning
STEM: A Practical Guide covers teaching and learning issues unique to teaching in the science,
technology, engineering, and math (STEM) disciplines. Secondary and postsecondary instructors in
STEM areas need to master specific skills, such as teaching problem-solving, which are not regularly
addressed in other teaching and learning books. This book fills the gap, addressing, topics like
learning objectives, course design, choosing a text, effective instruction, active learning, teaching
with technology, and assessment—all from a STEM perspective. You'll also gain the knowledge to
implement learner-centered instruction, which has been shown to improve learning outcomes across



disciplines. For this edition, chapters have been updated to reflect recent cognitive science and
empirical educational research findings that inform STEM pedagogy. You'll also find a new section
on actively engaging students in synchronous and asynchronous online courses, and content has
been substantially revised to reflect recent developments in instructional technology and online
course development and delivery. Plan and deliver lessons that actively engage students—in person
or online Assess students’ progress and help ensure retention of all concepts learned Help students
develop skills in problem-solving, self-directed learning, critical thinking, teamwork, and
communication Meet the learning needs of STEM students with diverse backgrounds and identities
The strategies presented in Teaching and Learning STEM don’t require revolutionary time-intensive
changes in your teaching, but rather a gradual integration of traditional and new methods. The
result will be a marked improvement in your teaching and your students’ learning.

stem thinking skills assessment: Intelligent Technologies for Interactive Entertainment
Dennis Reidsma, 2014-06-20 This book constitutes the proceedings of the 6th International
Conference on Intelligent Technologies for Interactive Entertainment, INTETAIN 2014. The 8 full
papers presented together with 4 special session papers, 4 panels and 6 extended abstracts were
carefully selected from 26 submissions. The papers present interdisciplinary research, covering
topics such as creativity applied to technology, Al, cognition and models of engagement and play.
The special session papers address the topic of humor in intelligent environments.

stem thinking skills assessment: California Critical Thinking Skills Test (CCTST-2000) Peter
A. Facione, Noreen C. Facione, 1992

stem thinking skills assessment: STEM in Early Childhood Education Lynn E. Cohen, Sandra
Waite-Stupiansky, 2019-07-12 Bringing together a diverse cohort of experts, STEM in Early
Childhood Education explores the ways STEM can be integrated into early childhood curricula,
highlighting recent research and innovations in the field, and implications for both practice and
policy. Based on the argument that high-quality STEM education needs to start early, this book
emphasizes that early childhood education must include science, technology, engineering, and
mathematics in developmentally appropriate ways based on the latest research and theories.
Experienced chapter authors address the theoretical underpinnings of teaching STEM in the early
years, while contextualizing these ideas for the real world using illustrative examples from the
classroom. This cutting-edge collection also looks beyond the classroom to how STEM learning can
be facilitated in museums, nature-based learning outdoors, and after-school programs. STEM in
Early Childhood Education is an excellent resource for aspiring and veteran educators alike,
exploring the latest research, providing inspiration, and advancing best practices for teaching STEM
in the early years.

stem thinking skills assessment: Assessment and Data Systems in Early Childhood
Settings Claire McLachlan, Tara McLaughlin, Sue Cherrington, Karyn Aspden, 2023-01-01 This
book describes the use of data systems in early childhood settings (birth to eight years) for the
purposes of assessment, evaluation and curriculum planning. It presents an international collection
of research examining ways in which teachers and researchers have revisited notions of what
constitutes effective assessment, revised ways in which they assess children’s learning and
development and use the knowledge gained for curriculum planning. It offers insights into
contemporary research on how teachers and children are engaging with data systems as part of
effective assessment and how these approaches influence practice. This book presents recent
theorizing and examples of research which have investigated innovative approaches to assessment
using data systems in early years settings. It represents both early childhood and junior primary
contexts and includes research which focusses on teachers’ perspectives and reflections on use of
data systems. It also examines research which reflects on what children gain from being involved in
these data systems.

stem thinking skills assessment: Evolution of STEM-Driven Computer Science Education
Vytautas Stuikys, Renata Burbaité, 2024-01-01 The book discusses the evolution of STEM-driven
Computer Science (CS) Education based on three categories of Big Concepts, Smart Education



(Pedagogy), Technology (tools and adequate processes) and Content that relates to IoT, Data
Science and Al. For developing, designing, testing, delivering and assessing learning outcomes for
K-12 students (9-12 classes), the multi-dimensional modelling methodology is at the centre. The
methodology covers conceptual and feature-based modelling, prototyping, and virtual and physical
modelling at the implementation and usage level. Chapters contain case studies to assist
understanding and learning. The book contains multiple methodological and scientific innovations
including models, frameworks and approaches to drive STEM-driven CS education evolution.
Educational strategists, educators, and researchers will find valuable material in this book to help
them improve STEM-driven CS education strategies, curriculum development, and new ideas for
research.

stem thinking skills assessment: STEM Inquiry and Its Practice in K-12 Classrooms
Aik-Ling Tan, Tang Wee Teo, Jina Chang, Ban Heng Choy, 2024-03-20 Through examining the
theoretical ideas of disciplinarity and disciplinary practices, the book presents instructional aspects
for teachers to explore when engaged with integrated STEM inquiry. Are you interested to
understand the difference between science inquiry and STEM inquiry? Do you want to introduce
integrated STEM problem solving to your students but need help with the key features of STEM
inquiry? This book presents in-depth discussions related to the features and affordances of
integrated STEM inquiry. Written for K-12 teachers and teacher educators, this book conceptualises
STEM inquiry and integrated STEM and their enactment, using three practical STEM instructional
frameworks: problem-centric, solution/design-centric, and user-centric STEM. The three STEM
instructional frameworks serve as a key anchor for teachers to interpret and apply when planning
various STEM lessons in meaningful, practical, and coherent ways. Whether you are an aspiring
K-12 STEM teacher or an in-service teacher teaching K-12 students, the ideas of integrated STEM
inquiry presented in this book challenge educators to think about the principles of integrated STEM
inquiry and how they can be incorporated into classroom practice and lessons.

stem thinking skills assessment: Handbook of Research on Tools for Teaching
Computational Thinking in P-12 Education Michail Kalogiannakis, Stamatios Papadakis, 2020
This book examines the implementation of computational thinking into school curriculum in order to
develop creative problem-solving skills and to build a computational identity which will allow for
future STEM growth--

stem thinking skills assessment: Teaching and Learning STEM Richard M. Felder, Rebecca
Brent, 2024-03-19 The widely used STEM education book, updated Teaching and Learning STEM: A
Practical Guide covers teaching and learning issues unique to teaching in the science, technology,
engineering, and math (STEM) disciplines. Secondary and postsecondary instructors in STEM areas
need to master specific skills, such as teaching problem-solving, which are not regularly addressed
in other teaching and learning books. This book fills the gap, addressing, topics like learning
objectives, course design, choosing a text, effective instruction, active learning, teaching with
technology, and assessment—all from a STEM perspective. You’ll also gain the knowledge to
implement learner-centered instruction, which has been shown to improve learning outcomes across
disciplines. For this edition, chapters have been updated to reflect recent cognitive science and
empirical educational research findings that inform STEM pedagogy. You'll also find a new section
on actively engaging students in synchronous and asynchronous online courses, and content has
been substantially revised to reflect recent developments in instructional technology and online
course development and delivery. Plan and deliver lessons that actively engage students—in person
or online Assess students’ progress and help ensure retention of all concepts learned Help students
develop skills in problem-solving, self-directed learning, critical thinking, teamwork, and
communication Meet the learning needs of STEM students with diverse backgrounds and identities
The strategies presented in Teaching and Learning STEM don’t require revolutionary time-intensive
changes in your teaching, but rather a gradual integration of traditional and new methods. The
result will be a marked improvement in your teaching and your students’ learning.

stem thinking skills assessment: STEM Education with Robotics Purvee Chauhan, Vikram



Kapila, 2023-05-11 This book offers a synthesis of research, curriculum examples, pedagogy models,
and classroom recommendations for the effective use of robotics in STEM teaching and learning.
Authors Chauhan and Kapila demonstrate how the use of educational robotics can catalyze and
enhance student learning and understanding within the STEM disciplines. The book explores the
implementation of design-based research (DBR); technological, pedagogical, and content knowledge
(TPACK); and the 5E instructional model; among others. Chapters draw on a variety of pedagogical
scaffolds to help teachers deploy educational robotics for classroom use, including research-driven
case studies, strategies, and standards-aligned lesson plans from real-life settings. This book will
benefit STEM teachers, STEM teacher educators, and STEM education researchers.

stem thinking skills assessment: Selective Schools and Scholarship General Ability Tests
James A. Athanasou, 1999 Excel Tests - Selective Schools and Scholarship General Abil ity Tests
Years 5-6 is a comprehensive study guide for the General Abili ty section of the Selective Schools
and Scholarship Tests (usually under taken in Year 6). The questions test a wide variety of skills
including word knowledge, number series, analogies, reasoning, spatial ability and anagrams. In this
book your child will find: an int roductory section on how best to prepare for the Selective Schools
and S cholarship examinations nine multiple-choice General Ability Te sts answers to all questions
explanations that outline the thinking skills required for each question a table for eac h test that
allows you to pinpoint problem areas

stem thinking skills assessment: Critical Thinking and Clinical Reasoning in the Health
Sciences Noreen C. Facione, Peter A. Facione, 2008-01-01 This anthology offers some answers by
way of successful examples of favorite lessons which work when teaching for both thinking and
content.

stem thinking skills assessment: Pearson Chemistry 12 New South Wales Skills and
Assessment Book Penny Commons, 2018-10-15 The write-in Skills and Assessment Activity Books
focus on working scientifically skills and assessment. They are designed to consolidate concepts
learnt in class. Students are also provided with regular opportunities for reflection and
self-evaluation throughout the book.

stem thinking skills assessment: Primary Education Thinking Skills (P.E.T.S.TM) Book 1 -
Updated Edition , 2012 PETSTM (Primary Education Thinking Skills) is a systematized enrichment
and diagnostic thinking skills program. Lessons are presented in convergent analysis, divergent
synthesis, visual/spatial thinking, and evaluation, suitable for grades K-3. The program aligns to the
higher levels of Bloom's Taxonomy. PETSTM 1, the red book, introduces the six thinking specialists
of Crystal Pond Woods: Dudley the Detective, the convergent/deductive thinker, Isabel the Inventor,
the divergent/inventive thinker, Sybil the Scientist, the convergent/analytical thinker, Yolanda the
Yarnspinner, the divergent/creative thinker, Max the Magician, the visual/spatial thinker, Jordan the
Judge, the evaluative thinker. Included in the 24 lessons are encounters with the animal characters
who are engaged in problem-solving scenarios calling for their types of thinking -- four lessons
involving each character (two whole class lessons to help identify talented learners with
accompanying reproducible activities, and two small group lessons for identified students and
accompanying reproducible activities). PETSTM helps build behavioral portfolios for talented
learners that support a differentiated approach to their education, integrates flexibly into any
existing primary curriculum, and offers opportunities for learners with different strengths to
shine--Amazon.com.

stem thinking skills assessment: Integrated Approaches to STEM Education Judy
Anderson, Yeping Li, 2020-12-23 This book provides a platform for international scholars to share
evidence for effective practices in integrated STEM education and contributes to the theoretical and
practical knowledge gained from the diversity of approaches. Many publications on STEM education
focus on one or two of the separate STEM disciplines without considering the potential for delivering
STEM curriculum as an integrated approach.This publication analyzes the efficacy of an integrated
STEM curriculum and instruction, providing evidence to examine and support various integrations.
The volume focuses on the problems seen by academics working in the fields of science, technology,



engineering and mathematics (STEM) and provides valuable, high quality research outcomes and a
set of valued practices which have demonstrated their use and viability to improve the quality of
integrated STEM education.

stem thinking skills assessment: Critical Thinking and Reasoning Daniel Fasko, Jr., Frank
Fair, 2020-10-12 Critical Thinking and Reasoning provides access to expert views on critical
thinking. It covers (1) the theory of critical thinking, (2) the psychology of its development and
learning, (3) examples of successful instruction, and (4) potent ways to assess it.

stem thinking skills assessment: Traditional and Innovative Assessment Techniques for
Students with Disabilities Festus E. Obiakor, Jeffrey P. Bakken, 2021-08-11 This finely curated
collection of thirteen chapters presents ideas and research on different disability topics from key
leaders in the field of the assessment of children with disabilities. They help us to properly
understand and compare traditional and innovative assessment techniques for students with
disabilities.

stem thinking skills assessment: Concepts and Practices of STEM Education in Asia
May May Hung Cheng, Cathy Buntting, Alister Jones, 2022-10-20 The purpose of this edited book is
to enrich the literature related to STEM education at kindergarten, primary and secondary levels in
Asia, with particular attention given to the analysis of the educational context in a number of Asian
countries, including STEM-related policies, pedagogical practices, and the design and evaluation of
STEM programmes. The discussions look into impacts on student learning outcomes and the ways in
which STEM education is catering for schools and students’ interests and needs. The contributors
are experts in STEM education or are leading major research and development projects in STEM in
their regions. The book’s first section is focused at the macro-level on the conceptualization and
formulation of STEM education policies in different regions, contributing to our understanding of the
current status of STEM education in Asia. The second section examines some features of STEM
learning and teaching at the classroom level and includes studies on student learning in STEM
programmes. Pedagogical innovations implemented in different parts of Asia are also reported and
discussed. The third section moves to teacher education and teacher professional development. It
discusses practices of teacher professional development in the region and reports on current
provisions as well as challenges. Together, the contributions from different Asian regions invite
researchers and educators to learn from effective STEM practices, and point out areas for further
development. Chapters An Overview of STEM Education in Asia and STEM Teacher Professional
Development for Primary School Teachers in Hong Kong are available open access under a CC BY
4.0 license at link.springer.com.

stem thinking skills assessment: Proceedings of The 15th MAC 2019 Group of Authors,
2019-10-11 The 15th Multidisciplinary Academic Conference in Prague 2019, Czech Republic (The
15th MAC in Prague 2019)

stem thinking skills assessment: Common Formative Assessments 2.0 Larry Ainsworth,
Donald Viegut, 2014-11-14 Assessments that improve the speed and quality of learning—fully
updated for teacher teams! In this expanded, all-new edition, author Larry Ainsworth provides a
system of intentionally aligned components (standards, instruction, assessments, and data analysis)
that all work together to improve student learning. Readers will learn to: Build the “highway” to
aligned assessments Decide the learning intentions and student success criteria for a unit of study
Evaluate and revise assessment questions for quality Plan the learning progressions for students to
attain the learning intentions Create quick progress checks to coincide with the learning
progressions Use assessment results as feedback to adjust instruction and student learning
strategies Upgrade your CFAs using CFA 2.0! CFA 2.0 is so much more than assessment design. It
shows teachers how they can intentionally align standards, instruction, assessment, and data
analysis in every unit of study.

stem thinking skills assessment: Handbook of Research on Digital-Based Assessment and
Innovative Practices in Education Keengwe, Jared, 2022-05-06 Even though digital technologies are
ubiquitous in education, assessment methods continue to employ traditional assessments even



though they are inadequate to provide information about a student's reasoning and conceptual
understanding. Digital-based assessment models allow students to demonstrate higher-order skills
while integrating digital technologies as a powerful teaching tool. Digital technologies can support
inquiry-based learning that is essential to developing a deep conceptual understanding of the
content. The Handbook of Research on Digital-Based Assessment and Innovative Practices in
Education identifies digital tools and applications for effective assessment of learning, shares
various models of digital-based assessment in education, and considers best pedagogical practices
for assessment in education. Covering a range of topics such as formative assessments, design
thinking, virtual reality, and equity, this major reference work is crucial for educational
technologists, instructional designers, policymakers, administrators, faculty, researchers,
academicians, scholars, practitioners, instructors, and students.

stem thinking skills assessment: STEM in Science Education and S in STEM , 2021-01-11
This edited volume focuses on the reform and research of STEM education from international
perspectives considering the sociocultural perspectives of different educational contexts. It shows
the impact of political and cultural contexts on the reform of science education.

stem thinking skills assessment: Handbook of Research on Transformative and
Innovative Pedagogies in Education Keengwe, Jared, 2022-05-13 Various pedagogies, such as the
use of digital learning in education, have been used and researched for decades, but many schools
have little to show for these initiatives. This contrasts starkly with technology-supported initiatives
in other fields such as business and healthcare. Traditional pedagogies and general digital
technology applications have yet to impact education in a significant way that transforms learning. A
primary reason for this minimal impact on learning is that digital technologies have attempted to
make traditional instructional processes more efficient rather than using a more appropriate
paradigm for learning. As such, it is important to look at digital technology as a partner and use
transformative applications to become partners with students (not teachers) to empower their
learning process both in and out of school. The Handbook of Research on Transformative and
Innovative Pedagogies in Education is a comprehensive reference that identifies and justifies the
paradigm of transformative learning and pedagogies in education. It provides exemplars of existing
transformative applications that, if used as partners to empower student learning, have the potential
to dramatically engage students in a type of learning that better fits 21st century learners. Covering
topics such as gamification, project-based learning, and professional development, this major
reference work is an essential resource for pre-service and in-service teachers, educational
technologists, instructional designers, educational administration and faculty, researchers, and
academicians seeking pedagogical models that inspire students to learn meaningfully.

stem thinking skills assessment: Proceedings of the International Joint Conference on
Arts and Humanities 2023 (IJCAH 2023) Ali Mustofa, Ima Widiyanah, Binar K. Prahani, Imami A.
T. Rahayu, Moh. Mudzakkir, Cicilia D. M. Putri, 2024-01-19 This is an open access book. Welcome to
the International Joint Conference on Arts and Humanities 2023 held by State University of
Surabaya.This joint conference features four international conferences: the International Conference
on Education Innovation (ICEI) 2023, the International Conference on Cultural Studies and Applied
Linguistics (ICCSAL) 2023, the International Conference on Research and Academic Community
Services (ICRACOS) 2023, and the International Conference of SocialScience and Law (ICSSL) 2023
It encourages dissemination of ideas in arts and humanity and provides a forum for intellectuals
from all over the world to discuss and present their research findings on the research area. This
conference was held in Surabaya, East Java, Indonesia on August 26th, 2023 - September 10th, 2023

stem thinking skills assessment: Critical Thinking Skills For Dummies Martin Cohen,
2015-05-04 Turbocharge your reasoning with Critical Thinking Just what are the ingredients of a
great argument? What is the secret to communicating your ideas clearly and persuasively? And how
do you see through sloppy thinking and flim-flam? If you've ever asked any of these questions, then
this book is for you! These days, strong critical thinking skills provide a vital foundation for
academic success, and Critical Thinking Skills For Dummies offers a clear and unintimidating



introduction to what can otherwise be a pretty complex topic. Inside, you'll get hands-on, lively, and
fun exercises that you can put to work today to improve your arguments and pin down key issues.
With this accessible and friendly guide, you'll get plain-English instruction on how to identify other
people's assumptions, methodology, and conclusions, evaluate evidence, and interpret texts
effectively. You'll also find tips and guidance on reading between the lines, assessing validity - and
even advice on when not to apply logic too rigidly! Critical Thinking Skills for Dummies: Provides
tools and strategies from a range of disciplines great for developing your reflective thinking skills
Offers expert guidance on sound reasoning and textual analysis Shows precisely how to use concept
mapping and brainstorming to generate insights Demonstrates how critical thinking skills is a
proven path to success as a student Whether you're undertaking reviews, planning research projects
or just keen to give your brain a workout, Critical Thinking Skills For Dummies equips you with
everything you need to succeed.

stem thinking skills assessment: ECGBL 2017 11th European Conference on Game-Based
Learning , 2017-10-05

stem thinking skills assessment: Contemporary Perspectives on Research in Assessment and
Evaluation in Early Childhood Education Olivia Saracho, 2015-08-01 Researchers, educators,
professional organizations, administrators, parents, and policy makers have increased their
involvement in the assessment and evaluation of early childhood education programs. This interest
has developed swiftly during the last decades. The National Association for the Education of Young
Children (NAEYC) and the National Association of Early Childhood Specialists in State Departments
of Education (NAECS/SDE) developed a position statement titled, “Early childhood curriculum,
assessment, and program evaluation: Building an effective, accountable system in programs for
children birth through age 8,” to address related trends, issues, guiding principles, and values.
Appropriate and well-designed evaluations need to address several audiences including researchers,
educators, policy makers, children, and parents. They need to encourage the implementation of a
strong foundation that improves the quality of the children’s education. Child assessment and
program evaluation can lead to effective results and better accountability for preschool,
kindergarten, and primary school programs. The purpose of this volume is to share a collection of
research strands on contemporary perspectives on research in assessment and evaluation in early
childhood education. It provides a review and critical analysis of the literature on assessment and
evaluation of programs, children, teachers, and settings. The volume begins with a brief introductory
chapter that presents the reader with a map of the area, laying out the issues and alternatives, and
linking these to the chapters that follow. It addresses several areas including (1) understanding
assessment and evaluation with young children, (2) schools and assessment implications, (3) teacher
evaluation and professional development, (4) social relationships and assessment, (5) content areas
in early education assessment, (6) technology and assessment, and (7) conclusion with future
research directions in assessment and evaluation in early childhood education. The volume is of
interest to researchers, educators, policy makers, university faculty, graduate students, and general
readers who are interested in research on assessment and evaluation in early childhood education.
The chapters are authored by established scholars in the field.

stem thinking skills assessment: Proceedings of the 4th International Conference on
Progressive Education 2022 (ICOPE 2022) Ryzal Perdana, Sunyono, Gede Eka Putrawan, Trio
Yuda Septiawan, Bayu Saputra, 2023-05-27 This is an open access book.Fostering Synergy and
Innovation in Digital Learning EnvironmentsThe 4th ICOPE 2022 is an international conference in
education with the theme of fostering synergy and innovation in digital learning environments. It is
organized by the faculty of teacher training and education, at the University of Lampung, Indonesia.
Bandar Lampung, the capital city of Lampung Province, will be the host of this event. It will be taken
place on the 15th — 16th of October 2022. This conference involves keynote speakers from
Indonesia, USA, Malaysia, and Australia. It is intended to be a forum to convey specific alternatives
and significant breakthroughs in rapid social development. Therefore, this event aims to kindly
appeal to scholars, academics, researchers, experts, practitioners, and university students to take



part and share outlooks, experiences, research findings, and recent trends of research in the milieu
of education. In doing so, it is expected that attendees can gain advanced understanding and
insights into offering solutions to problems. The 4th ICOPE 2022 invites and welcomes you to submit
your works on various topics related to the Scope of the Conference. All submitted abstracts and
papers will undergo a blind peer-review process to ensure their quality, relevance, and originality.
After carrying the burden coming from Covid-19 and its dynamic, it tremendously needs to adjust
various social aspects, especially from an education perspective. This term covers a broad spectrum
concerning numerous dimensions of social life at individual, group, nation-state, regional, and global
levels. Therefore, adapting process insists on the seriousness of the global community to cooperate
within the unpredictable complexities.

stem thinking skills assessment: MSCEIS 2019 Lala Septem Riza, Eka Cahya Prima, Toni
Hadibarata, Peter John Aubusson, 2020-07-30 The 7th Mathematics, Science, and Computer Science
Education International Seminar (MSCEIS) was held by the Faculty of Mathematics and Natural
Science Education, Universitas Pendidikan Indonesia (UPI) and the collaboration with 12 University
associated in Asosiasi MIPA LPTK Indonesia (AMLI) consisting of Universitas Negeri Semarang
(UNNES), Universitas Pendidikan Indonesia (UPI), Universitas Negeri Yogyakarta (UNY),
Universitas Negeri Malang (UM), Universitas Negeri Jakarta (UN]J), Universitas Negeri Medan
(UNIMED), Universitas Negeri Padang (UNP), Universitas Negeri Manado (UNIMA), Universitas
Negeri Makassar (UNM), Universitas Pendidikan Ganesha (UNDHIKSA), Universitas Negeri
Gorontalo (UNG), and Universitas Negeri Surabaya (UNESA). In this year, MSCEIS 2019 takes the
following theme: Mathematics, Science, and Computer Science Education for Addressing Challenges
and Implementations of Revolution-Industry 4.0 held on October 12, 2019 in Bandung, West Java,
Indonesia.

stem thinking skills assessment: Neurosurgery Self-Assessment E-Book Rahul S. Shah,
Thomas A.D. Cadoux-Hudson, Jamie J. Van Gompel, Erlick Pereira, 2016-08-13 Ideal for both
neurosurgical residents and recertifying neurosurgeons, Neurosurgery Self-Assessment: Questions
and Answers offers the most comprehensive, up to date coverage available. Over 1,000 clinically
relevant multiple-choice questions across 46 topic areas test the candidate's knowledge of basic
neuroscience and neurosurgical subspecialties to an unparalleled degree and provide detailed
answer explanations to facilitate learning and assessment. - Over 700 histology, pathology,
radiology, clinical and anatomical images serve as an index of routinely tested-on images in
neurosurgical examinations with high-yield summaries of each pathology to reinforce and simplify
key concepts. - Includes only multiple choice questions in both single-best-answer and extended
matching item (10-20 options) format increasingly adopted by neurosurgery certification boards
worldwide. - Questions are organized by topic and classified by degree of difficulty through a highly
visual traffic light system which codes each question in green, amber, or red. - Includes coverage of
the landmark studies in areas such as vascular, stroke, spine and neurooncology. - Practical tips
facilitate study with test-taking strategies and things to consider before sitting for an exam. - Utilizes
Imperial and SI units throughout.

stem thinking skills assessment: The 9th Annual International Seminar on Trends in Science
and Science Education (AISTSSE) 2022 , 2023-10-04 This is the ninth time we are hosting this
seminar and we are proud to inform you that this seminar is an annual event in our calendar and has
been held every year since 2014. This year, for the third year, we are holding it via Zoom meeting
(online meeting) due to Covid-19 pandemic. We are inviting internationally recognized speakers
from several countries to share their latest discoveries in the fields of Biology, Chemistry, Physics,
Mathematics and Science Education. Well-known researchers in science and science education will
share their experiences and knowledge so that we can stay up-to-date with the latest information.
This is one of the goals of this seminar. As science researchers, we realize the importance of
information exchange among us. The new information enlightens our minds and gives us ideas on
what to do next in our research and how to do it. This new information often becomes the foundation
for our next project in particular and sets the research trends for the upcoming year in general.



Information exchange also keeps us updated, allowing us to give and receive suggestions and
critiques that will lead to better results. Therefore, we need a forum where we can share and
exchange information. Seminars, conferences, and other scientific gatherings are the media through
which we can do this. Organizer Faculty of Mathematics and Natural Sciences of Universitas Negeri
Medan Where Web Seminar via Zoom Meeting When Tuesday, 8th November 2022 Theme The
development of industrial-based research in science and science education to improve research
innovation strategy Topics: AISTSSE-2020 included following topics: 1. Mathematics Science 2.
Mathematics Education 3. Physics Science 4. Physics Education 5. Biology Science 6. Biology
Education 7. Chemistry Science 8. Chemistry Education 9. Computer Science 10.Science Education
Scientific Committee 1. Prof. Dr. Syawal Gultom, M.Pd, Universitas Negeri Medan (Indonesia) 2.
Prof. Dr. Marleen Kamperman, University of Groningen (Netherland) 3. Prof. Manihar Situmorang,
M.Sc., Ph.D, Universitas Negeri Medan (Indonesia) 4. Prof. Tsunenori Mine, School of Engineering,
Department of Electrical Engineering and Computer Science, Kyushu University (Japan) 5. Prof.
Dian Armanto, M.Pd, Universitas Negeri Medan (Indonesia) 6. Prof. Dr. Herbert Sipahutar, M.Sc,
Universitas Negeri Medan (Indonesia) 7. Prof. Abedel Karrem Nasser M Alomari Department of
Mathematics, Faculty of Science, Yarmouk University (Jordan) 8. Prof. Dr. Bornok Sinaga, M.Pd ,
Universitas Negeri Medan (Indonesia) 9. Prof. Dr. Muhammad Sattar Rasul Universitas Kebangsaan
Malaysia, (Malaysia) 10. Prof. Motlan, M.Sc., Ph.D, Universitas Negeri Medan (Indonesia) 11. Prof.
Dr. Asmin, M.Pd , Universitas Negeri Medan (Indonesia) 12. Prof. Dr. Fauziyah Harahap, M.Si,
Universitas Negeri Medan (Indonesia) 13. Prof. Dr. Mukhtar, M.Pd , Universitas Negeri Medan
(Indonesia) 14. Prof. Dr. Pargaulan Siagian, M.Pd , Universitas Negeri Medan (Indonesia) 15. Prof.
Dr. Sahat Saragih, M.Pd , Universitas Negeri Medan (Indonesia) 16. Prof. Dr. Edi Syahputra, M.Pd ,
Universitas Negeri Medan (Indonesia) 17. Prof. Dr. Hasratuddin, M.Pd , Universitas Negeri Medan
(Indonesia) 18. Prof. Dr. Ramlan Silaban, M.Si, Universitas Negeri Medan (Indonesia) 19. Prof. Dr.
Retno Dwi Suyanti, M.Si, Universitas Negeri Medan (Indonesia) 20. Prof. Dr. Nurdin Bukit, M.Si,
Universitas Negeri Medan (Indonesia) 21. Prof. Dr. Sahyar, M.S , Universitas Negeri Medan
(Indonesia) 22. Prof. Dr. rer. nat. Binari Manurung, M.Si, Universitas Negeri Medan (Indonesia) 23.
Prof. Dr. Makmur Sirait, M.Si, Universitas Negeri Medan (Indonesia) 24. Prof. Dr. Eva Marlina
Ginting, M.Si, Universitas Negeri Medan (Indonesia) 25. Prof. Dr. Drs. Tri Harsono, M.Si,
Universitas Negeri Medan (Indonesia) 26. Prof. Dr. Martina Restuati, M.Si, Universitas Negeri
Medan (Indonesia) 27. Prof. Drs. Zul Amry, M.Si., Ph.D, Universitas Negeri Medan (Indonesia)
Supported by: FORUM MIPA LPTK INDONESIA

stem thinking skills assessment: Cognition, Metacognition, and Culture in STEM
Education Yehudit Judy Dori, Zemira R. Mevarech, Dale R. Baker, 2017-12-01 This book addresses
the point of intersection between cognition, metacognition, and culture in learning and teaching
Science, Technology, Engineering, and Mathematics (STEM). We explore theoretical background
and cutting-edge research about how various forms of cognitive and metacognitive instruction may
enhance learning and thinking in STEM classrooms from K-12 to university and in different cultures
and countries. Over the past several years, STEM education research has witnessed rapid growth,
attracting considerable interest among scholars and educators. The book provides an updated
collection of studies about cognition, metacognition and culture in the four STEM domains. The field
of research, cognition and metacognition in STEM education still suffers from ambiguity in meanings
of key concepts that various researchers use. This book is organized according to a unique manner:
Each chapter features one of the four STEM domains and one of the three themes—cognition,
metacognition, and culture—and defines key concepts. This matrix-type organization opens a new
path to knowledge in STEM education and facilitates its understanding. The discussion at the end of
the book integrates these definitions for analyzing and mapping the STEM education research.
Chapter 4 is available open access under a Creative Commons Attribution 4.0 International License
via link.springer.com
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