inquiry approach science teaching

inquiry approach science teaching is an educational strategy that emphasizes active learning through
questioning, investigation, and critical thinking. This method encourages students to explore scientific
concepts by formulating hypotheses, conducting experiments, and analyzing results, rather than passively
receiving information. Incorporating the inquiry approach in science teaching fosters deeper
understanding, engagement, and retention of scientific knowledge. It aligns well with modern educational
standards that prioritize student-centered learning and scientific literacy. This article explores the
definition, benefits, implementation strategies, challenges, and assessment techniques related to inquiry-
based science education. It also discusses the role of teachers and technology in facilitating this interactive
learning process. The following sections provide a comprehensive overview of the inquiry approach

science teaching methodology.

Understanding the Inquiry Approach in Science Teaching

Benefits of Inquiry-Based Science Education

Implementing the Inquiry Approach in the Classroom

Challenges in Inquiry Science Teaching and Solutions

o Assessment Techniques for Inquiry-Based Learning

The Role of Teachers and Technology in Inquiry Science Teaching

Understanding the Inquiry Approach in Science Teaching

The inquiry approach science teaching is a pedagogical framework that centers on students actively
engaging in scientific processes through questioning, investigating, and reasoning. Rather than memorizing
facts, students develop skills by exploring phenomena, designing experiments, gathering data, and drawing
conclusions. This approach is grounded in constructivist theories of learning, which propose that learners
build new knowledge based on their experiences and prior understanding. Inquiry teaching can vary in
levels of guidance, ranging from structured inquiry, where the teacher provides the question and

procedure, to open inquiry, where students formulate their own questions and methods.



Key Characteristics of Inquiry-Based Science Teaching

Inquiry-based science teaching involves several defining features that distinguish it from traditional

instruction:

¢ Questioning: Students are encouraged to ask meaningful and relevant scientific questions.
¢ Investigation: Learners conduct experiments or research to explore hypotheses and phenomena.

e Critical Thinking: Analysis and interpretation of data are integral to forming evidence-based

conclusions.
e Collaboration: Group work and discussion facilitate idea exchange and peer learning.

¢ Reflection: Students reflect on their learning process and findings to deepen understanding.

Types of Inquiry in Science Education

Inquiry science teaching can be categorized into different types depending on the degree of student

autonomy:

e Confirmation Inquiry: Students verify a known scientific principle through guided experiments.

e Structured Inquiry: The teacher provides the scientific question and procedure, but students analyze

results independently.

¢ Guided Inquiry: Students formulate questions within a teacher-defined framework and design

investigations.

e Open Inquiry: Learners independently pose questions, design and carry out investigations, and

communicate results.

Benefits of Inquiry-Based Science Education

Adopting the inquiry approach science teaching offers numerous advantages for both students and
educators. This method promotes active engagement, deeper comprehension, and the development of

critical scientific skills essential for lifelong learning and problem-solving.



Enhanced Student Engagement and Motivation

Inquiry-based learning transforms students into active participants, increasing intrinsic motivation and
interest in science subjects. The hands-on nature of inquiry tasks makes learning relevant and stimulating,

which positively impacts student attitudes toward science.

Development of Critical Thinking and Problem-Solving Skills

By engaging in hypothesis formation, data collection, and analysis, students hone their critical thinking and
scientific reasoning abilities. These skills are transferable beyond science and valuable in everyday decision-

making and future careers.

Improved Retention and Understanding of Scientific Concepts

Inquiry teaching encourages learners to construct their own knowledge, which leads to better retention
compared to rote memorization. Students develop conceptual understanding by linking theory with

practical experience.

Promotion of Scientific Literacy

Inquiry science teaching equips students with the skills needed to evaluate scientific information critically,
understand the nature of scientific inquiry, and participate effectively in scientific discussions and societal

issues.

Implementing the Inquiry Approach in the Classroom

Effective implementation of inquiry approach science teaching requires thoughtful planning, resource

allocation, and instructional strategies that support student exploration and discovery.

Designing Inquiry-Based Lessons

Teachers should structure lessons that guide students through the inquiry cycle: posing questions, planning
investigations, collecting and analyzing data, and communicating findings. Lessons can begin with a

phenomenon or problem to spark curiosity.



Facilitating Student-Led Investigations

Encouraging students to take ownership of their learning by allowing them to generate questions and
design experiments fosters autonomy and deeper engagement. Teachers act as facilitators, providing

scaffolding and support as needed.

Incorporating Collaborative Learning

Group work enables students to share diverse ideas, engage in scientific discourse, and develop

communication skills. Collaboration also mirrors authentic scientific research practices.

Utilizing Appropriate Resources and Materials

Access to laboratory equipment, scientific tools, and multimedia resources enhances inquiry activities.

Technology can provide simulations and data collection tools that enrich investigations.

Challenges in Inquiry Science Teaching and Solutions

Despite its benefits, the inquiry approach science teaching presents challenges that educators must address

to implement it successfully and effectively.

Time Constraints

Inquiry activities often require more time than traditional lectures, which can be difficult within limited

class periods or dense curricula.

Solution: Integrate inquiry tasks with curriculum standards selectively and use shorter inquiry cycles for

specific lessons to manage time efficiently.

Teacher Preparedness and Training

Some educators may lack experience or confidence in facilitating inquiry-based learning, hindering

effective implementation.

Solution: Professional development programs focused on inquiry pedagogy and collaborative planning can

build teacher capacity.



Student Readiness and Skills

Students unfamiliar with inquiry learning may struggle with open-ended tasks and critical thinking

requirements.

Solution: Scaffold inquiry skills progressively, starting with structured inquiry and gradually increasing

complexity.

Resource Availability

Limited access to laboratory equipment or technology can restrict hands-on inquiry opportunities.

Solution: Use inexpensive materials, virtual labs, and community resources to supplement inquiry

activities.

Assessment Techniques for Inquiry-Based Learning

Assessing inquiry approach science teaching involves evaluating both the process and the products of

student learning to capture the full scope of inquiry skills and understanding.

Formative Assessment Strategies

Continuous observation, questioning, and feedback during inquiry tasks help monitor student progress and

inform instruction. Examples include:

Student journals and reflection logs

Peer and self-assessments

Class discussions and questioning

Checklists for inquiry skills

Summative Assessment Methods

End-of-unit assessments can evaluate student comprehension and application of scientific principles and

inquiry skills. These may include:

e Lab reports and research presentations



o Project-based assessments
e Written exams with inquiry-related questions

¢ Portfolios demonstrating inquiry learning outcomes

Rubrics for Inquiry Skills

Developing clear rubrics that define criteria for inquiry skills such as question formulation, data analysis,

and communication ensures objective and consistent evaluation.

The Role of Teachers and Technology in Inquiry Science
Teaching

Teachers play a pivotal role in guiding inquiry approach science teaching by creating a supportive

environment, facilitating learning, and integrating technology to enhance inquiry experiences.

Teacher as Facilitator and Guide

In inquiry-based classrooms, teachers shift from knowledge transmitters to facilitators who encourage
curiosity, provide scaffolding, and promote scientific thinking. Effective questioning and feedback are

central to this role.

Integrating Technology to Support Inquiry

Modern technology tools such as interactive simulations, data collection sensors, and virtual labs support
inquiry by providing dynamic and flexible learning environments. These tools enable students to visualize

complex phenomena and conduct experiments beyond traditional limitations.

Professional Development for Inquiry Teaching

Ongoing training equips teachers with strategies to incorporate inquiry approaches effectively and leverage

technology to enhance student learning outcomes in science education.



Frequently Asked Questions

What is the inquiry approach in science teaching?

The inquiry approach in science teaching is a student-centered method that encourages learners to explore
scientific concepts through questioning, investigation, experimentation, and critical thinking, fostering

deeper understanding and engagement.

How does the inquiry approach benefit students in science education?

The inquiry approach benefits students by promoting active learning, enhancing critical thinking and
problem-solving skills, increasing motivation and curiosity, and helping students develop a deeper and

more meaningful understanding of scientific concepts.

What are the key phases of the inquiry approach in science teaching?

The key phases typically include asking questions, conducting investigations, gathering and analyzing data,
drawing conclusions, and communicating results, which together guide students through the scientific

process.

How can teachers implement the inquiry approach effectively in the

classroom?

Teachers can implement the inquiry approach effectively by designing open-ended questions, facilitating
hands-on experiments, encouraging collaboration, providing scaffolding and guidance, and creating a

classroom environment that supports curiosity and exploration.

What challenges might educators face when using the inquiry approach

in science teaching?

Challenges include limited time and resources, varying student readiness for independent inquiry,
balancing curriculum standards with open-ended exploration, and the need for teacher training to

effectively guide inquiry-based learning.

Additional Resources

1. Inquiry and the National Science Education Standards: A Guide for Teaching and Learning
This book offers a comprehensive overview of inquiry-based science teaching aligned with national
standards. It emphasizes the importance of engaging students in the practices of science to develop a deeper

understanding of scientific concepts. Educators are provided with practical strategies to implement inquiry



in their classrooms effectively.

2. Teaching Science as Inquiry

This text serves as a practical guide for educators seeking to adopt inquiry methods in science instruction. It
explores the theoretical foundations of inquiry-based learning and presents classroom examples to illustrate

effective practices. The book also addresses common challenges teachers face and suggests solutions to foster

student curiosity.

3. Inquiry-Based Science Education: A Guide for Teaching and Learning

Focused on the principles and application of inquiry in science classrooms, this book outlines how inquiry-
based approaches can enhance student engagement and learning outcomes. It includes lesson plans,
assessment techniques, and discussions on inquiry’s role in developing critical thinking skills. Teachers will

find valuable insights into designing inquiry activities that are both rigorous and accessible.

4. Science Inquiry for the Classroom: A Guide for Elementary and Middle School Teachers

Targeted at early childhood educators, this resource provides strategies to implement inquiry science at the
elementary and middle school levels. It emphasizes hands-on activities and student-driven investigations to
promote scientific thinking. The book also highlights ways to address diverse learning needs through

inquiry.

5. The Inquiry Approach to Science Teaching: A Practical Guide
This practical manual offers step-by-step guidance on incorporating inquiry methods into daily science
lessons. It discusses how to create a classroom environment that encourages questioning, exploration, and

evidence-based reasoning. Teachers will appreciate its focus on balancing content knowledge with inquiry

skills.

6. Inquiry in Action: Developing Scientitfic Thinking Through Inquiry-Based Learning
This book illustrates how inquiry-based learning fosters scientific thinking and problem-solving abilities. It
includes case studies and examples of inquiry activities across different science disciplines. Educators are

encouraged to facilitate student-led investigations that connect science concepts to real-world contexts.

7. Engaging Students in Scientific Inquiry
Designed to help teachers motivate and involve students in science, this book offers strategies to make
inquiry learning meaningful and enjoyable. It covers various inquiry models and how to adapt them for

diverse classrooms. The text also addresses assessment methods that capture student progress in inquiry
skills.

8. Inquiry and Learning: Realizing Science Standards in the Classroom
This resource bridges the gap between science education standards and inquiry teaching practices. It
provides frameworks to design curriculum and instruction that promote inquiry and align with learning

goals. Teachers will find tools for evaluating the effectiveness of inquiry-based lessons.

9. Hands-On Science and Inquiry-Based Teaching: Strategies for K-12 Educators



Emphasizing experiential learning, this book presents hands-on activities that support inquiry-based science
education across grade levels. It guides educators in facilitating investigations that develop inquiry skills
alongside content knowledge. The book also discusses classroom management techniques to support active,

inquiry-driven learning environments.
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inquiry approach science teaching: Teaching High School Science Through Inquiry
Douglas Llewellyn, 2005 This is the secondary school 1 version of Llewellyn’s strong Corwin debut
Inquire Within: Implementing Inquiry-Based Science Standards (2000). This book focuses on raising
a teacher’s capacity to teach science through an inquiry-based process, implementing inquiry as
stated by the national standards.

inquiry approach science teaching: Teaching Science as Inquiry Arthur A. Carin, Joel E. Bass,
Terry L. Contant, 2005 Research tells us that an inquiry approach to science teaching motivates and
engages every type of student, helping students understand science's relevance to their lives as well
as the nature of science itself. But is there a Manageable way for new and experienced teachers to
bring inquiry into their science classrooms? Teaching Science as Inquiry models this effective
approach to science teaching with a two-part structure: Methods for Teaching Science as Inquiry
and Activities for Teaching Science as Inquiry. The Methods portion scaffolds concepts and
illustrates instructional models to help readers understand the inquiry approach to teaching. The
Activities portion follows the 5-E model (Engage, Explore, Explain, Elaborate, Evaluate), which is a
Learning Cycle model introduced in the methods chapters that reflects the NSES Science as Inquiry
Standards. Integrating an inquiry approach, science content, teaching methods, standards, and a
bank of inquiry activities, Teaching Science as Inquiry demonstrates the manageable way for new
and experienced teachers to bring inquiry into the science classroom. Integrated standards coverage
in all chapters provides a clear picture of the best ways to let the NSES Standards inform
instruction. Each activity is keyed to the NSES Standards, further developing new and experienced
teachers' fluency with a standards-based science classroom. Margin notes throughout methods
chapters link readers to activities that model science teaching methods and the development of
science content. Annenberg videos, fully integrated in the text through reflective cases, ground
chapter concepts by illustrating inquiry teaching in classrooms.

inquiry approach science teaching: Teaching Science as Inquiry Steven J. Rakow, 1986
The use of the inquiry approach in the teaching of elementary science is examined and advocated in
this publication. The position that an inquiry approach is the best way to teach and learn science is
upheld and its influence on the development of positive attitudes towards science is stressed.
Section titles include: (1) A Tale of Two Teachers (contrasting the approaches taken by two science
teachers); (2) What Is Inquiry (explaining the process of inquiry as it relates to the nature of science,
the teaching of science, and the learning of science); (3) The Learning Cycle: A Model of Inquiry
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references is also provided. (ML)

inquiry approach science teaching: Teaching Inquiry-based Science Mark Walker,


https://ns2.kelisto.es/gacor1-17/files?dataid=HTI99-6187&title=inquiry-approach-science-teaching.pdf
https://ns2.kelisto.es/calculus-suggest-007/pdf?trackid=rZd85-1966&title=what-is-a-calculus.pdf

2015-02-28 This book written for middle and high school science teachers describes what
inquiry-based science is and how you can teach it in your classroom. It includes: -Numerous
examples of inquiry-based lessons and experiments.-Ideas of different methods to teach in an
inquiry-based way.-Lists of possible titles for inquiry-based science lessons and
experiments.-Interviews with leading science education specialists about inquiry-based science
teaching.

inquiry approach science teaching: Teaching Inquiry Science in Middle and Secondary
Schools Anton E. Lawson, 2010 This textbook provides an introduction to inquiry-oriented
secondary science teaching methods.

inquiry approach science teaching: Methods for Teaching Science as Inquiry Arthur A. Carin,
Joel E. Bass, 2001 For courses in Science Methods in Elementary School. This is the quintessential
science text designed to introduce future teachers to science instruction through inquiry. Infused
with the philosophical intent of the National Science Education Standards, it includes the theory
behind knowledge construction, the how-tos of knowledge acquisition, and questioning strategies
that promote inquiry. It is overflowing with practical and meaningful activities, information,
inquiries, strategies, and lessons. A major innovation of this edition is the majority of chapters that
feature at least one activity based on a video that accompanies the text.

inquiry approach science teaching: Comparative Perspectives on Inquiry-Based Science
Education Bevins, Stuart, Lehane, Louise, Booth, Josephine, 2019-03-15 The core practice of
professional scientists is inquiry, often referred to as research. If educators are to prepare students
for a role in the professional scientific and technological community, exposing them to inquiry-based
learning is essential. Despite this, inquiry-based teaching and learning (IBTL) remains relatively
rare, possibly due to barriers that teachers face in deploying it or to a lack of belief in the teaching
community that inquiry-based learning is effective. Comparative Perspectives on Inquiry-Based
Science Education examines stories and experiences from members of an international science
education project that delivered learning resources based around guided inquiry for students to a
wide range of schools in 12 different countries in order to identify key themes that can provide
useful insights for student learning, teacher support, and policy formulation at the continental level.
The book provides case studies across these 12 different settings that enable readers to compare
and contrast both practice and policy issues with their own contexts while accessing a cutting-edge
model of professional development. It is designed for educators, instructional designers,
administrators, principals, researchers, policymakers, practitioners, and students seeking current
and relevant research on international education and education strategies for science courses.

inquiry approach science teaching: Teaching Science for All Children Ralph E. Martin,
2005 Accompanying CD-ROM contains ... over 60 minutes of brief, interactive video segments of
classroom footage, insights from future teachers, and safety demonstrations.--Page 4 of cover.

inquiry approach science teaching: Inquiry and the National Science Education Standards
National Research Council, Center for Science, Mathematics, and Engineering Education,
Committee on Development of an Addendum to the National Science Education Standards on
Scientific Inquiry, 2000-05-03 Humans, especially children, are naturally curious. Yet, people often
balk at the thought of learning sciencea€the eyes glazed over syndrome. Teachers may find teaching
science a major challenge in an era when science ranges from the hardly imaginable quark to the
distant, blazing quasar. Inquiry and the National Science Education Standards is the book that
educators have been waiting fora€a practical guide to teaching inquiry and teaching through
inquiry, as recommended by the National Science Education Standards. This will be an important
resource for educators who must help school boards, parents, and teachers understand why we can't
teach the way we used to. Inquiry refers to the diverse ways in which scientists study the natural
world and in which students grasp science knowledge and the methods by which that knowledge is
produced. This book explains and illustrates how inquiry helps students learn science content,
master how to do science, and understand the nature of science. This book explores the dimensions
of teaching and learning science as inquiry for K-12 students across a range of science topics.



Detailed examples help clarify when teachers should use the inquiry-based approach and how much
structure, guidance, and coaching they should provide. The book dispels myths that may have
discouraged educators from the inquiry-based approach and illuminates the subtle interplay
between concepts, processes, and science as it is experienced in the classroom. Inquiry and the
National Science Education Standards shows how to bring the standards to life, with features such
as classroom vignettes exploring different kinds of inquiries for elementary, middle, and high school
and Frequently Asked Questions for teachers, responding to common concerns such as obtaining
teaching supplies. Turning to assessment, the committee discusses why assessment is important,
looks at existing schemes and formats, and addresses how to involve students in assessing their own
learning achievements. In addition, this book discusses administrative assistance, communication
with parents, appropriate teacher evaluation, and other avenues to promoting and supporting this
new teaching paradigm.

inquiry approach science teaching: Professional Development for Inquiry-Based
Science Teaching and Learning Olia E. Tsivitanidou, Peter Gray, Eliza Rybska, Loucas Louca,
Costas P. Constantinou, 2018-09-03 This book examines the implementation of inquiry-based
approaches in science teaching and learning. It explores the ways that those approaches could be
promoted across various contexts in Europe through initial teacher preparation, induction
programmes and professional development activities. It illustrates connections between scientific
knowledge deriving from the science education research community, teaching practices deriving
from the science teachers’ community, and educational innovation. Inquiry-Based Science Teaching
and Learning (IBST/L) has been promoted as a policy response to pressing educational challenges,
including disengagement from science learning and the need for citizens to be in a position to
evaluate evidence on pressing socio-scientific issues. Effective IBST/L requires well-prepared and
skilful teachers, who can act as facilitators of student learning and who are able to adapt
inquiry-based activity sequences to their everyday teaching practice. Teachers also need to engage
creatively with the process of nurturing student abilities and to acquire new assessment
competences. The task of preparing teachers for IBST/L is a challenging one. This book is a resource
for the implementation of inquiry-oriented approaches in science education and illustrates ways of
promoting IBST/L through initial teacher preparation, induction and professional development
programmes.

inquiry approach science teaching: Scientific Inquiry and Nature of Science Lawrence Flick,
N.G. Lederman, 2004 This book synthesizes current literature and research on scientific inquiry and
the nature of science in K-12 instruction. Its presentation of the distinctions and overlaps of inquiry
and nature of science as instructional outcomes are unique in contemporary literature. Researchers
and teachers will find the text interesting as it carefully explores the subtleties and challenges of
designing curriculum and instruction for integrating inquiry and nature of science.

inquiry approach science teaching: Activities for Teaching Science as Inquiry Arthur A.
Carin, Joel E. Bass, 2001 For courses in Science Methods in Elementary School. This is the
quintessential science text designed to introduce future teachers to science instruction through
inquiry. Infused with the philosophical intent of the National Science Education Standards, it
includes the theory behind knowledge construction, the how-tos of knowledge acquisition, and
questioning strategies that promote inquiry. It is overflowing with practical and meaningful
activities, information, inquiries, strategies, and lessons. A major innovation of this edition is the
majority of chapters that feature at least one activity based on a video that accompanies the text.

inquiry approach science teaching: Teaching Science for All Children: An Inquiry Approach
Ralph Martin, Colleen Sexton, Teresa Franklin, Jack Gerlovich, Dennis McElroy, 2013-10-03 The
Fifth Edition of this popular elementary science methods text emphasizes learning science through
inquiry, implementation of the Learning Cycle, NSE standards, constructivism, technology, and
strategies for teaching diverse learners. Teaching Science for All Children employs an inquiry model
throughout, especially apparent in the design of its learning cycle lesson plans. Engaging Questions,
Exploration, Explanation, Expansion, and Evaluation make up the “Es” of this modern learning cycle



based on the model first invented by Robert Karplus as part of the Science Curriculum Improvement
Study in the 1960s. The text provides methods for future teachers to foster awareness and
understanding among their students of the nature of science; to construct understandings of and
connections between various science content; to encourage application of science inquiry processes
in the classroom; and to develop their students’ understanding of the interactions between science,
technology, and society. The final sections of the book incorporate Life Science, Physical Science,
and Earth and Space Science lessons as a means to convey important pedagogical content
knowledge and ideas to implement in the elementary classroom.

inquiry approach science teaching: Inquiry Pedagogy and the Preservice Science
Teacher ,

inquiry approach science teaching: TEACHING SCIENCE FOR ALL CHILDREN- INQUIRY
METHODS COLLEEN SEXTON, RALPH MARTIN, TERESA FRANKLIN, 2008-04-11

inquiry approach science teaching: Eight Essentials of Inquiry-Based Science, K-8 Elizabeth
Hammerman, 2006 This guide provides clear and simple explanations for engaging students in
meaningful and hands-on, minds-on ways of understanding science.

inquiry approach science teaching: Yet More Everyday Science Mysteries Richard
Konicek-Moran, 2011 In the fourth book of this award-winning series, author Richard
Konicek-Moran explores 15 new mysteries children and adults encounter in their daily lives. Relating
the mysteries to experiences familiar to elementary and middle school students, the stories show
how science is part of everyday life and initiate inquiry-based learning by leaving each mystery
without an ending. Students identify the problem to be solved, formulate questions, form
hypotheses, test their ideas, and come up with possible explanations.

inquiry approach science teaching: Teaching High School Science Through Inquiry and
Argumentation Douglas Llewellyn, 2012-11-28 Proven ways to teach next generation science! To
ensure our students achieve scientific literacy, we need to know what works in science teaching.
One thing we know for certain: inquiry and argumentation are key. This groundbreaking book for
Grades 9-12 addresses the new direction of science standards by emphasizing both inquiry-based
and argument-based instruction. Filled with case studies and vignettes, this edition features:
Exceptional coverage of scientific argumentation Enhanced chapters on assessment and classroom
management Questioning techniques that promote the most learning Activities that emphasize
making claims and citing evidence New examples of inquiry investigations New approaches to
traditional labs

inquiry approach science teaching: Teaching Science to Children Alfred E. Friedl, Trish
Yourst Koontz, 2001 This is a comprehensive, easy-to-use text containing more than 300 science
teaching activities, 30 of which are new to this edition. The book focuses on the inquiry approach
places value on the students thinking and doing science, and ties the text to the inquiry-oriented
National Science Education Standards for science teaching issued by the National Research Council.
Each of the inquiry activities contains combined discussions of methods and content. The text helps
students overcome science anxiety and shows them how easy it is to teach science using a simple,
consistent three-step approach to each of the science activities (set induction, investigation, and
resolution). All activities use simple, easy-to-find materials. Over 250 pieces of line art clearly
illustrate the teaching activities.

inquiry approach science teaching: Inquiry-based Science Education Robyn M. Gillies,
2020-01-24 Students often think of science as disconnected pieces of information rather than a
narrative that challenges their thinking, requires them to develop evidence-based explanations for
the phenomena under investigation, and communicate their ideas in discipline-specific language as
to why certain solutions to a problem work. The author provides teachers in primary and junior
secondary school with different evidence-based strategies they can use to teach inquiry science in
their classrooms. The research and theoretical perspectives that underpin the strategies are
discussed as are examples of how different ones areimplemented in science classrooms to affect
student engagement and learning. Key Features: Presents processes involved in teaching




inquiry-based science Discusses importance of multi-modal representations in teaching inquiry
based-science Covers ways to develop scientifically literacy Uses the Structure of Observed learning
Outcomes (SOLO) Taxonomy to assess student reasoning, problem-solving and learning Presents
ways to promote scientific discourse, including teacher-student interactions, student-student
interactions, and meta-cognitive thinking
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