
Defining Measurable Goals: Discussion Summary 

Reading materials for this lunch: 

List of learning goals for an upper level Electricity and Magnetism course at University of Colorado-
Boulder: http://www.colorado.edu/sei/fac-resources/files/CU_PHYS-3310_EM_LearningGoals.pdf 

Powerpoint presentation on writing goals and objectives: http://goo.gl/p6mL7n 

 

K-12 education researchers differentiate between goals and objectives, but in university education 
research the two are typically not differentiated. 

Goals: 

• General (usually called goals in K-12) 
• Specific (usually called objectives) 

 

It is important to keep in mind that the way goals are defined for a particular class are closely tied to the 
assessment(s) used in the class. It is important to make the goals of the class more concrete because this 
facilitates designing assessments to measure the extent to which the goals have been met: 

• Saying that you want students to “understand” a concept is vague. At what level (Bloom’s 
taxonomy) do you want students to understand it? Should they just memorize the definition 
(knowledge level), should they be able to describe the concept in more detail (Comprehension 
level), should they be able to apply it in various contexts (Application level) etc. 

• Saying that students should demonstrate knowledge of the concept is more concrete. In terms 
of Bloom’s taxonomy this is better (probably refers to Application or Analysis level), but this can 
still pose an issue for students 

o Students can ask “what exactly do you want me to be able to do?” 
o For example, demonstrate knowledge of Gauss’s law can mean several things: 

 Know when Gauss’s law is useful for computing the electric field (i.e., being able 
to differentiate between symmetric situations in which it is not useful (e.g., 
cube with charges at each vertex) and symmetric situations in which it is useful 
(e.g., infinite line of charge) ). 

 Apply Gauss’s law to compute electric field due to various symmetric charge 
distributions 

It is important to break up general learning goals into concrete intermediate measurable tasks (similar 
to above example). One should always ask the question “What student behavior (i.e., performance on a 
task) can prove to me that they have reached this goal?” 

http://www.colorado.edu/sei/fac-resources/files/CU_PHYS-3310_EM_LearningGoals.pdf
http://goo.gl/p6mL7n


• In addition, doing this will communicate instructor’s expectations to students in a concrete 
manner: students will know what they need to focus on 

• If carefully done, this can improve student learning because students end up practicing the 
appropriate skills that will help them reach your course goals 

If you look at the goals for the E&M course (first link) you will notice that lots of things are listed, and 
when looking at the concrete goals (which they too call “objectives”), it seems like some general goals 
are lost. BUT, it is important to keep in mind that students who reach mastery of several concrete 
goals/skills, will also demonstrate understanding of a concept (at the appropriate level in Bloom’s 
taxonomy). In other words, goals are often tied to concrete skills, and it should be clear to students 
what skills they need to practice in order to reach the course goals. 

Starting the instructional design from general goals, then thinking about specific goals and what skills 
students need to master and only after that coming up with concrete lesson plans is referred to in 
educational research as “backwards design”. 

• This is of course a theoretical construct (in a certain sense, it is an ideal) that is difficult to reach 
in practice, especially the first time around. 

• However, teaching a course several times can help produce a more careful instructional design 
in which goals, assessment and instruction are closely aligned. 

Even though backwards design is to a certain degree an ideal that may be impossible to reach, it is very 
useful to approach teaching in this manner. 

It is also important to know where your students are at the beginning of the course and what difficulties 
they have with specific concepts. 

• Educational research in many areas has often revealed that student difficulties fall into only 
several categories. For example, when it comes to circular motion in physics many students: 

o Think that “centripetal force” is a new kind of force (like Tension, or Normal force) 
o Think that an object moving in a circle will always have a constant magnitude of velocity 
o Have difficulty applying Newton’s 2nd law to circular motion, and may only include forces 

in the direction of the centripetal acceleration in their analysis 
• If an instructor is aware of students’ initial knowledge state, he/she can think about formative 

assessment to gradually move students to the desired final state. 
o (see the summary of the formative assessment lunch) 

• It is also important to not only think about the final exam because that is not the only measure 
of what students have learned and think about including multiple assessments during a course 

o Also, most courses have a multitude of specific course goals which cannot possibly be 
assessed in one examination only (see list of E&M goals) 

o There is also evidence that using frequent assessments improves student learning 

As mentioned before, it is important that there is a close alignment between goals, instruction and 
assessment. 



• The general goals of the course should be described in terms of measurable concrete goals/skills 
o These should be made clear to students 

• Instruction should be tailored to students’ prior knowledge and gradually help them transition 
from their initial knowledge state to the final desired state 

o Frequent use of formative assessment can be very useful in this regard 
• The assessments used throughout the course should be commensurate with the stated goals 

and provide targeted feedback to both the instructor (how well did instruction work in achieving 
goals) and students (how well have I mastered the skills required by instructor and what should I 
work on) 

In addition to content goals (i.e., students should understand, at various levels of Bloom’s taxonomy, the 
concepts taught in the class), there can also be epistemological and affective goals. Epistemological 
beliefs refer to the beliefs about the nature of knowledge. For example, in physics, many students have 
the epistemological belief that physics knowledge (in an introductory course) consists of a disconnected 
set of facts and formulas that are not connected to the real world. In contrast, physics instructors tend 
to see physics knowledge as a set of a few fundamental principles which can be used to describe the 
way the real world works. Instruction can be carefully designed to help align students’ beliefs about the 
nature of physics knowledge to those of physics experts. Similarly, it can often be the case that students 
see learning physics as a frustrating and difficult experience and an instructor can have the goal of 
helping them see physics as a fun subject which is closely related to everyday experience. It is important 
to stress that changing epistemological beliefs and improving students’ affective experience is a 
daunting task (for example, research in physics education has often found that students’ epistemological 
beliefs become less expert-like after a semester of introductory physics). 

In addition to course goals, there can also be “metagoals” or curriculum level goals. Knowledge learned 
in one class may be a prerequisite for another. Defining these curriculum level goals requires a 
departmental effort which should engage faculty members to think about what those goals should be 
and to what extent the department is meeting them. 

During this lunch the issue of extrinsic vs. intrinsic motivation was brought up by several participants 
and it was discussed that it is difficult to make students intrinsically motivated to learn a subject (i.e., 
learning is rewarding in itself) and that many are motivated by extrinsic factors (e.g., grades). 

• One way shown by research to help improve students’ motivation is making the instruction 
more relevant to students’ experience 

o Textbooks often have well-defined problems that seem divorced from the real world 
(massless strings, frictionless surfaces, ideal gases etc.) and students may find it difficult 
to understand that the idealizations often used in science classes come from the 
understanding that approximations can be used and work relatively well (if one is 
careful enough!) in explaining the world 

o In this regard, using context-rich problems has been shown to be effective (students 
answer a relevant question, e.g., will a swing rope break and cause injury? Is a car going 
to slide off the track? What pressure must be used in an IV etc., all in a specific situation) 



 Context-rich problems often have insufficient or extraneous information; 
students need to be able to use approximations and understand what is 
relevant 

• It is important that they practice each of these skills separately because 
solving complex rich problems is a demanding cognitive task 

o Students can also work on group projects which deal with an aspect of a real world 
problem 

o Approaches which make the material students learn relevant to their experience or 
major (e.g., using problems with medical applications in courses populated primarily by 
students majoring in medical fields) can increase students’ motivation and make it more 
likely that they become intrinsically motivated to learn a subject.  

• Another approach is to use active learning strategies in which students discuss the material they 
are learning with each other 

• Even another approach is to ask students to periodically describe how the material they learn in 
a particular week (or several weeks) is relevant to their every-day experience 

Another issue that was discussed is the lack of collaboration between instructors who teach the same 
courses. Close collaboration could create a rich portfolio of assessment strategies which can be 
improved upon with more frequent use and, in addition, reduce the workload of instructors who teach a 
particular course for the first time. 

Finally, another issue that was discussed is that developing general and concrete course goals can also 
help improve the teaching effectiveness of instructors. One can reflect at the end of a course on the 
course goals and take a close look at the instruction used and where improvements can be made. In this 
way, teaching becomes an ongoing improvement process.  


