
G U I D E

Undergraduate Certificate in STEM Curriculum Design and Instruction

Foundations of Curriculum Design

Foundations of Curriculum Design: Curriculum design is the process of planning and creating educational
courses or programs. The foundations of curriculum design encompass the principles, theories, and
practices that guide the development of effective and meaningful curriculum for students.

STEM Curriculum Design and Instruction: STEM stands for science, technology, engineering, and
mathematics. STEM curriculum design and instruction focus on integrating these disciplines to create
engaging and relevant learning experiences for students. This course explores the principles and strategies
involved in designing and implementing STEM curriculum.

Key Terms and Vocabulary:

1. Curriculum: The planned sequence of courses and experiences that students engage in to achieve
learning outcomes.

2. Instruction: The methods and strategies used by teachers to facilitate student learning.

3. Design: The process of creating a structure or plan for a curriculum or instructional program.

4. Foundations: The underlying principles, theories, and research that inform curriculum design and
instruction.

5. STEM: An acronym for science, technology, engineering, and mathematics.

6. Integration: The process of combining multiple disciplines or subjects to create a cohesive curriculum.

7. Interdisciplinary: Involving the integration of knowledge and methods from multiple disciplines.

8. Inquiry-Based Learning: A teaching and learning approach that emphasizes asking questions, exploring
topics, and making discoveries.

9. Problem-Based Learning: A method of teaching that presents students with real-world problems to solve,
promoting critical thinking and problem-solving skills.

10. Project-Based Learning: A teaching strategy that involves students working on projects to apply their
knowledge and skills in a real-world context.

11. Authentic Assessment: Assessment methods that require students to demonstrate their knowledge and
skills in real-world situations.

12. Differentiation: Adapting instruction to meet the diverse needs of students, including varying learning
styles and abilities.
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13. Collaboration: Working together with others to achieve common goals, such as designing curriculum or
solving problems.

14. Reflection: The process of thinking critically about one's own learning and experiences, often leading to
personal growth and improvement.

15. Technology Integration: Incorporating technology tools and resources into curriculum and instruction to
enhance learning outcomes.

16. Critical Thinking: The ability to analyze information, make informed decisions, and solve complex
problems.

17. Creativity: The ability to think innovatively, generate new ideas, and approach challenges from different
perspectives.

18. Innovation: The process of introducing new ideas, methods, or products to improve existing practices.

19. Assessment: The process of evaluating student learning and understanding through various methods,
such as tests, projects, and observations.

20. Evaluation: The process of assessing the effectiveness of curriculum and instruction to make informed
decisions for improvement.

21. Standards: Guidelines or expectations for what students should know and be able to do at each grade
level or subject area.

22. Alignment: Ensuring that curriculum, instruction, and assessments are coordinated and support the
achievement of learning goals.

23. Authentic Learning: Engaging students in real-world tasks and experiences that are relevant and
meaningful.

24. Inquiry-Based Instruction: Teaching methods that encourage students to ask questions, investigate
topics, and draw conclusions through exploration.

25. Problem-Based Instruction: Teaching strategies that present students with authentic problems to solve,
promoting critical thinking and collaboration.

26. Project-Based Instruction: A teaching approach that involves students working on extended projects to
apply their knowledge and skills in a meaningful context.

27. Differentiated Instruction: Adapting teaching methods and materials to meet the diverse needs of
students, including varying learning styles and abilities.

28. Collaborative Learning: Group work or activities that require students to work together to achieve
common goals or solve problems.
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29. Reflective Practice: Engaging in thoughtful analysis of one's teaching practices to improve instruction
and student learning outcomes.

30. Technology-Enhanced Learning: Using technology tools and resources to augment and enhance
teaching and learning experiences.

31. Problem Solving: The process of identifying, analyzing, and resolving complex issues or challenges.

32. Critical Inquiry: The practice of questioning assumptions, evaluating evidence, and drawing logical
conclusions.

33. Creative Thinking: The ability to generate novel ideas, approaches, and solutions to problems.

34. Innovative Practices: New methods or approaches that lead to improved outcomes and advancements in
education.

35. Formative Assessment: Ongoing assessments used to monitor student progress and inform instructional
decisions.

36. Summative Assessment: Assessments used to evaluate student learning at the end of a unit, course, or
program.

37. Rubric: A scoring guide used to evaluate student work based on predetermined criteria.

38. Performance-Based Assessment: Assessments that require students to demonstrate their knowledge and
skills through real-world tasks or projects.

39. Authentic Task: A real-world activity or project that mirrors the types of tasks professionals in a field
might undertake.

40. Scaffolding: Providing support and guidance to help students build on their existing knowledge and
skills.

41. Differentiation Strategies: Techniques used to adapt instruction to meet the diverse needs of students,
such as tiered assignments or flexible grouping.

42. Cooperative Learning: A teaching approach that involves students working together in groups to
achieve common goals or complete tasks.

43. Reflective Thinking: Engaging in thoughtful analysis and evaluation of one's own thoughts, actions, and
experiences.

44. Technology Integration Strategies: Methods for incorporating technology tools and resources into
curriculum and instruction effectively.

45. Problem-Solving Skills: The ability to identify problems, analyze information, and generate solutions
effectively.
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46. Critical Reading: The practice of analyzing and evaluating texts to extract meaning and draw conclusions.

47. Creative Expression: The process of conveying ideas, thoughts, and emotions in original and imaginative
ways.

48. Innovative Thinking: The ability to generate new ideas, approaches, or solutions that lead to positive
change.

49. Curriculum Mapping: The process of aligning curriculum components, such as standards, assessments,
and instructional strategies, to ensure coherence and progression.

50. Instructional Design: The process of planning and creating instructional materials and activities to
facilitate student learning.

51. Learning Objectives: Specific and measurable goals that describe what students should know or be able
to do after completing a lesson or unit.

52. Assessment Strategies: Methods and tools used to evaluate student learning and understanding, such as
tests, quizzes, and projects.

53. Evaluation Criteria: Standards or benchmarks used to assess the effectiveness of curriculum, instruction,
and assessments.

54. Standards-Based Instruction: Teaching methods that align with state or national standards to ensure
students meet learning expectations.

55. Authentic Assessment Tasks: Performance-based assessments that require students to demonstrate their
knowledge and skills in real-world contexts.

56. Inquiry-Based Learning Activities: Hands-on activities that encourage students to ask questions, explore
topics, and engage in investigations.

57. Problem-Based Learning Projects: Extended projects that present students with authentic problems to
solve, promoting critical thinking and collaboration.

58. Project-Based Learning Tasks: Real-world tasks or activities that require students to apply their
knowledge and skills in meaningful ways.

59. Differentiated Instruction Techniques: Strategies used to adapt instruction to meet the diverse needs of
students, such as learning contracts or choice boards.

60. Collaborative Learning Opportunities: Group work or projects that promote teamwork, communication,
and problem-solving skills.

61. Reflective Practice Activities: Exercises or assignments that encourage students to think critically about
their learning experiences and make connections to real-world contexts.

Read online: https://learnuni.com/guides/3579823/foundations-of-
curriculum-design

LearnUNI · 27 Jun 2026



G U I D E

62. Technology Integration Tools: Software applications, online resources, and digital platforms used to
enhance teaching and learning.

63. Problem-Solving Scenarios: Real-world situations or challenges that require students to apply their
knowledge and skills to find solutions.

64. Critical Thinking Exercises: Activities that require students to analyze information, evaluate evidence, and
make informed decisions.

65. Creative Projects: Hands-on tasks or assignments that encourage students to think innovatively and
express their ideas in original ways.

66. Innovative Practices in Education: New methods or approaches that lead to improved student learning
outcomes and instructional effectiveness.

67. Formative Assessment Strategies: Techniques used to monitor student progress, provide feedback, and
adjust instruction accordingly.

68. Summative Assessment Tools: Assessments used to evaluate student learning at the end of a unit,
course, or program.

69. Rubric Development: Creating scoring guides that outline criteria for assessing student work and
providing feedback.

70. Performance-Based Tasks: Activities or assessments that require students to demonstrate their
knowledge and skills through real-world tasks or projects.

71. Authentic Assessments: Tasks or projects that mirror real-world scenarios and require students to apply
their learning in meaningful ways.

72. Scaffolding Techniques: Strategies used to provide support and guidance to help students build on their
existing knowledge and skills.

73. Cooperative Learning Structures: Group work or activities that promote collaboration, communication,
and problem-solving skills.

74. Reflective Thinking Practices: Methods for encouraging students to think critically about their learning
experiences and make connections to real-world contexts.

75. Technology Integration Models: Frameworks or approaches for incorporating technology tools and
resources into curriculum and instruction effectively.

76. Problem-Solving Strategies: Techniques for identifying problems, analyzing information, and generating
solutions effectively.

77. Critical Reading Skills: Abilities to analyze and evaluate texts critically to extract meaning and draw
conclusions.
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78. Creative Writing Exercises: Activities that encourage students to express their ideas, thoughts, and
emotions in original and imaginative ways.

79. Innovative Thinking Practices: Methods for generating new ideas, approaches, or solutions that lead to
positive change.

80. Curriculum Development: The process of designing and implementing a curriculum that aligns with
learning objectives and standards.

81. Instructional Strategies: Methods and approaches used to facilitate student learning and engagement in
the classroom.

82. Learning Outcomes: The knowledge, skills, and attitudes that students are expected to attain as a result
of instruction.

83. Assessment Methods: Tools and techniques used to evaluate student learning and understanding, such
as tests, quizzes, and projects.

84. Evaluation Processes: Procedures used to assess the effectiveness of curriculum, instruction, and
assessments for continuous improvement.

85. Standards Alignment: Ensuring that curriculum, instruction, and assessments are designed to meet
specific learning standards and objectives.

86. Authentic Learning Experiences: Opportunities for students to engage in real-world tasks and projects
that are relevant and meaningful.

87. Inquiry-Based Teaching: Instructional approaches that encourage students to ask questions, explore
topics, and make discoveries through investigation.

88. Problem-Based Instructional Strategies: Methods that present students with authentic problems to solve,
promoting critical thinking and problem-solving skills.

89. Project-Based Learning Activities: Tasks that require students to work on extended projects to apply their
knowledge and skills in practical contexts.

90. Differentiated Learning: Adapting instruction to meet the diverse needs of students, including varying
learning styles, abilities, and interests.

91. Collaborative Work: Group activities or projects that require students to work together to achieve
common goals or solve problems.

92. Reflective Thinking Skills: Abilities to think critically about one's own learning experiences and make
connections to real-world contexts.

93. Technology Integration Strategies: Approaches for incorporating technology tools and resources into
curriculum and instruction effectively.

Read online: https://learnuni.com/guides/3579823/foundations-of-
curriculum-design

LearnUNI · 27 Jun 2026



G U I D E

94. Problem-Solving Abilities: Skills for identifying problems, analyzing information, and generating
solutions effectively.

95. Critical Inquiry Practices: Methods for questioning assumptions, evaluating evidence, and drawing
logical conclusions.

96. Creative Expression Techniques: Approaches for conveying ideas, thoughts, and emotions in original and
imaginative ways.

97. Innovative Thinking Skills: Abilities to generate new ideas, approaches, or solutions that lead to positive
change.

98. Formative Assessment Practices: Techniques for monitoring student progress, providing feedback, and
adjusting instruction accordingly.

99. Summative Assessment Strategies: Methods for evaluating student learning at the end of a unit, course,
or program.

100. Rubric Development: Creating scoring guides that outline criteria for assessing student work and
providing feedback.

By understanding and applying these key terms and vocabulary related to Foundations of Curriculum
Design in the context of the Undergraduate Certificate in STEM Curriculum Design and Instruction,
educators can create engaging and effective learning experiences for students in science, technology,
engineering, and mathematics.
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