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1. What Is Educational Technology (EdTech)?

Aspect Definition
Core idea The purposeful integration of digital tools, resources, and practices to enhance
teaching and learning.
Key Hardware (e.g., tablets, sensors), software (e.g., simulations, LMS), data
components  analytics, and pedagogical strategies.

Make abstract concepts tangible, support inquiry, and develop scientific thinking
skills.

Goal in science

2. Why EdTech Matters in Science Education

Benefit

Visualization of
phenomena

Interactive
experimentation

Personalized learning

Data?driven insights

Collaboration across
distances

Motivation &
engagement

Explanation

Simulations and animations reveal processes too fast, slow, or invisible
to the naked eye (e.g., atomic interactions, planetary motion).
Virtual labs allow safe, repeatable experiments, expanding access to

costly or hazardous setups.

Adaptive platforms adjust difficulty, pacing, and feedback to each
learner’s needs.

Learning analytics identify misconceptions early, guiding timely
intervention.

Cloud?based tools enable real?time data sharing, joint investigations,
and global science projects.

Gamified elements, AR/VR experiences, and multimedia content
increase curiosity and persistence.

3. Core Technologies & Tools
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Category

Examples Typical Science Uses

Learning Management Cﬁﬁd @&]cﬁ}ae;(ﬁd UucC a:trbﬁhlﬂe resources, grade labs, host

Systems (LMS) Classroom

discussion boards.

Simulation & Modeling PhET, NetLogo, Algodoo,

Platforms Wolfram

Virtual & Augmented Google Ex

Alpha

peditions, Nearpod Immersive field trips (e.g., rainforest),

Reality (VR/AR) VR, Labster 3D molecular structures.

Real?time measurements of

Data Collection & Arduino, Raspberry Pi, Vernier _ .
temperature, pH, motion, light
Sensors probes, smartphone sensors ,
intensity.
Collaborative Padlet, Jamboard, Microsoft Group data analysis, shared lab
Workspaces Teams, GitHub notebooks, code development.
Assessment & Kahoot!, Quizizz, Formative, Formative quizzes, instant feedback,
Analytics EdPuzzle mastery tracking.
Coding & Scratch, Python (Jupyter Modeling phenomena, automating
Computational Thinking notebooks), Blockly data analysis, algorithmic thinking.

4. Pedagogical Frameworks that Guide EdTech Use

Framework Core Principle How It Shapes Tech Integration

TPACK (Technological Teachers need a blend of  Select tools that support scientific

Pedagogical Content content,

pedagogy, and concepts and appropriate instructional

Knowledge) technology knowledge. methods (e.g., inquiry?based labs).

SAMR (Substitution ?

Move from using a digital worksheet

Levels of tech integration,

Augmentation ?

(Substitution) to creating a citizen?

o from simple replacementto . _
Modification ? . science project that collects real?world
oo transformation. L
Redefinition) data (Redefinition).
Students formulate Use data?loggers and simulation

Inquiry?Based Learning

guestions, investigate, and platforms to let learners design and test

(IBL) .

construct explanations. hypotheses.
Universal Design for Provide multiple means of
Learning (UDL) representation, action,
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