Guidance for Drafting Course Learning Objectives and Outcomes

1. Introduction

This document is intended to provide guidance on drafting learning objectives in a standard format, and on defining the measurable outcomes.

2. Statement of Top- Level Learning Objectives

The one to three sentence statement of course learning objectives should focus on what the students will know and be able to do after completing the course.

Top level learning objectives are the statements that outline the specific goals of the course.   These objectives can be stated broadly but need to focus on the 3-8 key objectives that are attainable at the end of course of study.  In formulating a course set of learning objectives, think carefully about the KEY KNOWLEDGE, SKILLS, and ATTITUDES the course will develop.  These should be clearly reflected in the learning objective language.  This will provide a guide for both the faculty and students as to the goal and direction of the course.  

Examples: 

General Chemistry: Students will understand the connections between the physical properties and the underlying structure and energetics of chemical materials. You should be able to provide and predict the properties of simple chemical systems and predict their behavior using words, pictures, graphs, equations and numbers.
Engineering Problem Solving and Computation:  Students will develop skills in algorithmic thinking, properly evaluate and interpret the result of programming work and learn to write in the types of programs needed for engineering problem solving.  You will become familiar with a wide variety of challenging engineering problems that are solved with programmable algorithms.

Physics I:  Students will learn to analyze mechanic systems using Newton’s laws.  You will be able to describe and predict the behavior of simple physical systems with words, pictures and graphs.

3. Measurable Outcomes and Assessment Methods

In writing measurable outcomes the specific words used are important because these statements need to be easily linked to measurable outcomes.  We suggest that you use action verbs like those in Bloom’s taxonomy of educational objectives (Bloom and Krathwohl, 1984) rather than phrases like “will understand”, “will develop intuition for”, and “will learn”.  The outcomes should be described at the level in which they are actually assessed in the course.  The number of measurable outcomes listed for each course will vary, but typically a course may have between 3-10 distinct outcomes that are measured.
Below is an example from a Thermal Energy course:  Students will be able to

1. explain the physical content and implications of the second law in non-mathematical terms (quiz).

2. define entropy (quiz, homework)

3. estimate the thermodynamic efficiency and power production of an arbitrary ideal cycle  (plant data, quiz)

4. Use entropy  calculations as tools for evaluating  losses and irreversibility in engineering processes (homework, exam)

5. Design a heat transfer device (project)

6. Carry out the thermodynamic design of a simple power or propulsion producer (design problems)
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