Performance Measures for a Course

The goal of performance measurement is to produce quality assessment and evaluation. In the context of a course, long term behaviors or learning outcomes are commonly stated as what the student should be able to do upon completion of the course. These need to be assessed regularly to improve learning by providing feedback and at key milestones to evaluate and assure learning. This module assumes that performance criteria (PCs) have been established and presents the elements of performance measures (PMs) for a course: the selection of appropriate tasks for measurement, rubric selection, task administration, and rater training, and provides suggestions for developing PMs. The role of scoring rubrics in PMs for a course will be presented but rubric creation is described in Fundamentals of Rubrics.

Performance, Performance Criteria, and Performance Measures
Though establishing the quality of products created in a course is a legitimate criterion for a course’s learning outcomes and overall assessment may include assessment of the product(s) of a performance, performance, not the products of that performance, must be the focus of PCs and PMs. 
The relationship between learning outcomes/course expectations and performance criteria (PCs) is delineated in Performance Criteria for a Course. After the course PCs are established the difficulty faced in performance assessment is determining how to measure the performance. This involves the four elements delineated above. The first concern is appropriate task and rubric selection which can be accomplished through performance analysis. Performance, as noted in Theory of Performance, is the execution of some form of intended activity. It can be categorized as being cognitive, psychomotor, affective, social, or some combination of those categories. Performance can be conceived as having at least two parts: the domain needed for the performance and the criterion/strength level of the performance (Buraldi, 1998). These processes are interactive but can be separated for the purposes of analysis and study. The first part can be conceived as a matrix or cognitive map which describes the performance that is to be executed. Since course performance assessment requires demonstration of both knowledge and skill attributable to the course it also requires that tasks selected for measurement focus on performance that is derived from course performance criteria. The second part can be conceived as a different type of matrix in which each identifiable activity is judged against a standard value of difficulty (DeMauro, 2003).  Scoring rubrics are an example of one mechanism for measuring a variety of different types of performances. PMs must, at a minimum, address the structure of these elements and their interactions in a way that ensures their alignment with the PCs thereby contributing to quality assessment outcomes (Moskal, 2003). 
Task selection and rubric creation lay the foundations for rater training and task administration. Again, these two elements are interactive but can be separated for the purposes of analysis and study. They are also interactive with task selection and rubric creation. Rater training, for one rater or many raters, is required to ensure understanding of the tasks and the rubrics and to assure high repeatability and inter-rater reliability. Task administration is concerned with the context and the personal and fixed factors of the performance. The best environment for the performance would be a true life experience. 
Discussion of the Attributes of Performance Measures for a Course

The principles of quality assessment are delineated in Overview of Assessment. In the context of a course the Attributes of Performance Measures are:

Attributes of Performance Measures for a Course

i) Quality PMs reflect the expected PCs of the course 

ii) Quality performance tasks are derived from the selected PCs
iii) Quality PMs differentiate levels of performance and strength of performance (both in the tasks selected and the rubrics used)

iv) Quality rubrics focus on the most critical aspects of the selected tasks

v) Quality PMs account for the components of level of performance delineated in the Theory of Performance (ToP) module (context, knowledge, skill, level of identity, personal factors, fixed factors)

vi) Quality performance tasks are authentic to life’s requirements 

vii) Quality PMs are valid, reliable, and involve triangulation

viii) Quality PMs have appropriate task administration procedures 

ix) Quality PMs require rating processes
1. Quality performance measures reflect the expected performance criteria of the course 

Learning outcomes/objectives for courses are not all the same. Lab courses try to create lab techniques, safe practices, communication skills, etc. Clinical courses add reality and proficiency to the lab course list. Capstone courses integrate multi-domain knowledge and skills such as critical-thinking skills, problem-solving strategies, self-evaluation skills, and other higher-order thinking skills in a realistic environment with a product expectation. Though there may be some overlapping between PCs for these courses, it is clear that the PCs will differ and therefore the PM tasks selected must differ. For example, problem solving skill is often a stated learning outcome for such courses and often the level of performance is not even implied. Quality assessment processes for these courses would create appropriate criteria. Quality performance measurement processes would then select the tasks to assess the student’s problem solving skill in accordance with the course criterion, identify rubrics that would measure the solution processes (not just the correct answer), define the environment that would ensure that superior performance was achievable, and ensure that the rater(s) were properly prepared.
2. Quality performance tasks are derived from the selected performance criteria. 
A possible learning outcome for a course titled “Professional Research & Reporting” could be:
Upon completion, students should be able to work collaboratively to produce well-designed professional written presentations. 
An appropriate criterion could be: 
That each student collaboratively leads a group of students in preparing a presentation outline for a ten minute presentation on a well known but professional topic. 
A task that asks the student to evaluate a teacher prepared outline cannot be used to assess this criterion. A task that assigned leaders, assigns additional teammates, provides a topic, sets up an appropriate environment, has a scoring rubric, has adequately trained raters can adequately assess the criterion. 
3. Quality performance measures differentiate levels of performance and strength of performance (both in the tasks selected and the rubrics used)

Criteria are stated in ways that accommodate a range of performance quality. Tasks must match that characteristic. In the previous example, leadership in a professional activity is the criterion. A resource such as the module Designing Teams and Assigning Roles could be used to create the list of expected behaviors and a rubric that would evaluate the level of performance. 
4. Quality rubrics focus on the most critical aspects of the selected tasks

In a course the critical aspects are driven by the learning outcomes. Failure to focus on those could result in an assessment miscarriage. In the example being used above the critical stated activity is “collaboratively leads”. Most standard rubrics in use for assessment of team leaders are not focused on collaborative activities on the part of the leader. They focus on a more structured team. Those rubrics are not aligned with the learning outcomes for this course.  
5. Quality performance measures account for the components of level of performance delineated in ToP (context, knowledge, skill, level of identity, personal factors, and fixed factors)

PCs can focus on a subset of the components to assess specific learning outcomes. For example, introductory courses may emphasize knowledge while advanced courses emphasize skill creation and level of identity.   However, in PMs all of these components are legitimate foci for assessment and should be included in the process. They can be integrated into the tasks and/or a part of the rubrics designed for the assessment. In the example above, “level of identity” might not be a PC but could be one of the leadership qualities included in the PM.
6. Quality performance tasks are authentic to life’s requirements
Educationally this normally means that it should be as authentic to life as possible. For example, using industry personnel as clients and their real industry problems in a capstone course (a whole course devoted to performance measurement) adds authenticity to the course and the performance measure. 

7. Quality performance measures are valid, reliable, and involve triangulation
Except for triangulation, these are principles of measurements associated with assessment as delineated in the module Overview of Measurement. Those principles are a good guide for creating tasks and rubrics in PMs. Triangulation is a technique which helps to verify the validity and objectivity of the individual measurements. Measuring a performance in several contexts is a way of creating this kind of quality. In the example above, triangulation might be achieved by using more than one rater for each performance or including self and/or team assessment activities in the process.
8. Quality performance measures have appropriate task administration procedures 

These procedures focus on the context, personal factors, and fixed factors of the PM. ToP describes these components and delineates some exemplars and rules. In the context of course PMs these might include ensuring that the “explanation of tasks should be clear and concise and presented in language that the students understand” (Moskal, 2003). Buraldi suggests that the PMs have appropriate time constraints, resources, and sufficient data collection (Buraldi, 1998). 
9. Quality performance measures require quality rating processes

With one exception the eight preceding attributes will assure that quality rating can be accomplished. That exception is rater training. In the module Performance Levels of Assessors the core aspects of assessor performance are delineated. Though the module does not state it explicitly, there is a clear implication that assessing performance requires training. A flawed rating process will result in poor assessment. 
Characteristics of Performance Measuring Rubrics for a Course

The characteristics identified in Fundamentals of Rubrics that create quality rubrics will be those of a quality performance measures rubric. However, the product may need to be included, possibly as a separate rubric, in the overall measure of the quality of performance if product quality is one of the course criterions. This is especially the case in courses that emphasis the creation of craft skill or designs, part of the skill is reflected in the quality of the product. 
Examples of Quality Performance Criteria Linked to Performance Measures.

The two examples are delineated below. The first will illustrate a task specific criteria and the second a holistic criteria. Links to rubrics are simply noted but not created.
In a basic math course a PC could be: Students are competent, confident, and comfortable in computing basic expressions using precise mathematical language and rules by hand and computing tools. 

Possible PMs for this PC are: 
1. In a laboratory environment the student’s accuracy in doing calculations across any course content with documented validation. The task could be that of restructuring a previously solved word problem in which the previous unknown is now a stated fact and one of the previous facts is now the unknown. Rubrics could measure the skills of identification of facts, relations between facts, creation of a solution strategy, obtaining an accurate solution, using precise mathematical language and rules, persistence, and creating an algorithm to use a calculator to speed up the solution process. 
2. Growth in comfort and confidence through writings over time. Assessment of these attributes could be accomplished using the student’s journal and the task is periodically having them write about their comfort and confidence levels. A scoring rubric would have to be created that delineated levels of comfort and confidence.
In an engineering capstone course a PC could be: Students can see, identify and define shared problems, motivate others and through consensus, take a problem apart by identifying issues and assumptions, use past solutions and creative new solutions, integrate, and finally test solutions so that the meet stakeholder approval.
Several possible PMs for this PC are:

1. Student uses prior knowledge effectively. A task could be the solution of a problem which has embedded within it previously solved pieces along with new requirements. For a rubric see Bloom’s table in module Classification of Learning Skills.
2. Student’s buy-in to becoming a professional engineer. The task could be the one stated in 1 above but the rubric would be similar to the one in Performance Levels of Assessors and could be created using information in Getting Student Buy-in.
3. Student’s level of quantitative mastery. Again, use the same task but a rubric which would be similar to the one in basic math (1) above.
4. Student’s level of design skill. Using the task from above, but in the context of an engineering course, the rubric would focus on the levels of interaction with the customer and stake holders or the professional skill of creating a set of project specifications. 
Concluding Thoughts

(PMs) for a course, the selection of appropriate tasks for measurement, rubric selection, task administration, and rater training, provide the structure for assessment of students and a means of gathering data for course improvement. One piece of advice passed along from Gloria Rogers (Rogers, 2004) is: “It is not always true that more data are better.” Assure yourself that the assessment is gathering data on the outcomes you want to measure. 
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