Assessment in Higher Education (Draft version – revision continuing)
1. Introduction: 
Teachers are trainers are inevitably involved in assessing learners.  It is an important, if not the most important factor in formal education at all levels.  Assessment, the way it is designed and implemented especially at higher education indicates how various, and many times conflicting in the India scenario, requirements of the main stakeholders in the educational process – the students, teachers, parents, managements, employers and society more generally.  The importance of assessment can scarcely be overemphasized.  It is generally agreed to be single most important influence on learning.  According to Erwin and Knight (1995 as quoted in Freeman and Lewis 1998) “if all other elements of the course point in one direction and the assessment arrangements in another, then the assessment arrangements are likely to have the greatest influence on the understood curriculum”.  Unfortunately, assessment often works against, rather than for learning: “Assessment can encourage passive, reproductive forms of learning while simultaneously hiding the inadequate understanding to which such forms of learning inevitably lead”.  In Indian context it is nor uncommon to hear statements like “if you focus on learning a subject well, you cannot get good marks in the final examination”, “getting good marks in examinations does not ensure good placement” or “one needs to prepare for placement separately from preparing to get good marks”.  Unfortunately the design and practice of assessment can be hampered by a number of common myths (Freeman and Lewis 1998).

· Assessment must always be a competitive process, with learners pitted against one another.

· The excellence of a few requires the failures of many.

· Fear of failure is the best form of motivation.

· Collaboration between learners is cheating.

· Assessment happens only at the end of the course.

· Assessment processes should be hidden from the learner.

· Anxiety and pain are necessary accompaniments to rigorous assessment.

· Assessment can be fully objective and scientific.

· If students assess themselves, they are overly generous.

We explore “assessment” in higher education with the assumption that all the above listed statements are myths.

2. What is Assessment?
The term ‘assessment’, (Brown, et.al. 1997) comes from Latin ‘ad sedere’, which means to sit down beside.  Thus according to them assessment ‘is primarily concerned with providing guidance and feedback to the learner’.  We take a position that this is indeed the main function of assessment.  But the original use of this word was quite different.  According to The New Shorter Oxford English Dictionary and Chambers Dictionary the sense of ’sit down beside’ derives from the word’s use by the legal profession, meaning to sit down beside judges in a court (Freeman and Lewis 1997).  Some five or six hundred years ago, an assessor was a person who advised a judge or magistrate on technical points (compare the word ‘assize’) and these technical points seem largely to have related to fines or taxes.  Indeed, the word is till used in relation to income tax (a tax assessment) and various kinds of insurance (assessment of loss).  The main meanings of ‘assess’ have been to
· Fix the amount of tax or fine

· Impose a tax or fine on a person or community

· Estimate the value (property, income and so on) for taxation

· Estimate the worth or extent of, judge or evaluate

The last meaning is closest to the one that is used in education – a meaning associated with the word only since the middle of the twentieth century.  

Assessment is formally defined as a measure of performance (Gagne et. al., 2005). Educational assessment is the process of documenting, usually in measurable terms, knowledge, skills, attitudes and beliefs. Assessment is a mechanism for providing instructors with data for improving their teaching methods and for guiding and motivating students to be actively involved in their own learning. As such, assessment provides important feedback to both instructors and students. Assessment gives us essential information about what our students are learning and about the extent to which we are meeting our teaching goals. But the true power of assessment comes in using it to give feedback to students. Improving the quality of learning in a course involves not just determining to what extent students have mastered course content at the end of the course; also involves determining to what extent students are mastering content throughout the course. Thus, in addition to providing the instructors with valuable information about our students' learning, assessment should assist the students in diagnosing their own learning. That is, assessment should help students "become more effective, self-assessing, self-directed learners." (Angelo & Cross, 1993, p.4)
There is considerable evidence showing that assessment drives student learning. More than anything else, our assessment tools tell students what we consider to be important. They will learn what we guide them to learn through our assessments. Traditional testing methods have been limited measures of student learning, and equally important, of limited value for guiding student learning. These methods are often inconsistent with the increasing emphasis being placed on the ability of students to think analytically, to understand and communicate at both detailed and "big picture" levels, and to acquire life-long skills that permit continuous adaptation to workplaces that are in constant flux. Moreover, because assessment is in many respects the glue that links the components of a course - its content, instructional methods, and skills development - changes in the structure of a course require coordinated changes in assessment

Evidence of the extent of students’ learning come their behavior, as used in its broadest sense. The students’ behavior may be specific to a course or more general, or it may encompass a wide range of activities like oral written and practical. What is assessed may be focused on a product (a report, a solution, a software program, physical unit produced), on the process by which a product is created or process alone; or any combination of these.  These constitute evidence, in present day parlance, on which judgment may be based.
We can assess only a sample of the behavior as it is impractical to do otherwise. In a course on differential equations it is not possible to set questions on every possible combination of parameters and terms.  Given such a practical constraint, we need to sample behavior that is representative of the required performance. The sample should be of sufficient size in order make proper judgment.
When we assess, we make inferences about students’ current and future performance.  One type of inference is evaluation, which is an interpretation of assessment in terms of marks, grades (A, B, C etc.) or qualities (very good, good, fair, poor etc.).  We use the word test to mean any procedure used to assess the performance described in the objectives.
As per IMSGolbal V2.1

Assessment is the process of measuring some aspect of a candidate. Assessment is carried out using ‘tests’ and the term Assessment is treated as being equivalent to an ‘Assessment Test’.

An Assessment Test is an organized collection of items that are used to determine the values of the outcomes (e.g., level of mastery) when measuring the performance of a candidate in a particular domain. An Assessment test contains all of the necessary instructions to enable the sequencing of the items and the calculation of the outcome values (e.g., the final test score). 
Item is the smallest exchangeable assessment object within. An item is more than a 'Question' in that it contains the question and instructions to be presented, the ‘response processing’ to be applied to the candidates response(s) and the Feedback that may be presented.
3. Reasons for Assessing

Many different purposes underlie assessment, which in practice overlap.  The purposes of assessment are selection, certification, describing, aiding learning and improving teaching.
Assessment helps in selection, for example when choosing students for a further course or for employment.  Assessment in this context is used for prediction, for instance which students will be able to benefit from further study or how the individuals might perform in employment.  This is seen mostly in examinations like JEE, CET, GATE and CAT, and in tests associated with campus recruitment. Selection can help the learner make a choice about his career.  Selection has historically been linked to the ranking of students and, thus, as presented in a later section, with “norm referenced assessment”.  Assessment in this form has been a means of positioning students in order of merit or achievement.
Certification indicates conforming that a student has reached a particular standard.  This may be in the form of simple “pass” or “fail” (as the driving test) or “competent” or ‘not yet competent”.  Assessment in these and similar circumstances certifies that a particular level of performance has been achieved.
Sometimes the outcome of assessment is a simple statement – a certificate, grade, mark.  There is move, in recent times, towards describing what a student has learned or can do in greater detail.  This can be done in the form of a profile.

Assessment can be used for learning, serving a very important purpose.  Assessment can stimulate learning in many different ways:

· Prompting or otherwise motivating students

· Giving students practice so they can see how ell they are achieving learning outcomes

· Following the practice with feedback to help students diagnose their strengths and areas that need to improve

· Providing information that helps students plan what to do next

· Helping students, and others concerned with their learning, to track progress
Assessment information can help a teacher to review the effectiveness of all instructional arrangements.  If students regularly find the assignments difficult, it might suggest to the teacher that it is too demanding and he needs to change the instructional methods, revise the competencies, or help the students gain some relevant technical skills.  Assessment results can also inform wider institutional decisions regarding which units/modules should be continued to be offered and which staff to recruit.
4. Modes of Assessment

There are several dimensions or “modes” of assessment. Assessment is often divided for the sake of convenience using the following distinctions: 

1. Formative and summative

2. Objective and subjective 

3. Referencing (criterion-referenced, norm-referenced, and ipsative) 

4. Informal and formal
5. Assessment of product and process

In each mode, it can be seen as operating on a continuum with two extremes, but with most practice operating somewhere in between.
Formative and summative: Assessment is often divided into formative and summative categories for the purpose of considering different objectives for assessment practices. 

Summative assessment  is intended to measure learning outcomes and report those outcomes to students, parents, and administrators In an educational setting, it generally occurs at the conclusion of a class, course, semester, or academic year. In the context of a course summative assessments are typically used to assign students a course grade.   It is also referred to in a learning context as “assessment of learning”. Performance-based assessment is similar to summative assessment, as it focuses on achievement.  A well-defined task is identified and students are asked to create, produce, or do something, often in settings that involve real-world application of knowledge and skills. Proficiency is demonstrated by providing an extended response. Performance formats are further differentiated into products and performances. The performance may result in a product, such as a painting, portfolio, paper, or exhibition, or it may consist of a performance, such as a speech, athletic skill, musical recital, or reading.

Formative assessment is generally carried out throughout a course or project. In an educational setting, formative assessment is used by teachers to consider approaches to teaching and next steps for individual learners and the class, and would not necessarily be used for grading purposes. Formative assessment, also referred to as "educative assessment" or “assessment for learning”, is used to aid learning.  Assessment for learning is defined as “all those activities undertaken by teachers and/or students, which provide information to be used as feedback to modify the teaching and learning activities in which they are engaged” (Black and William 2004). The key features of assessment for learning are

· High quality interactions: Classroom assessment involves high quality interactions, based on thoughtful questions, careful listening and reflective responses;

· Involving students in their learning: Students and instructors are fully involved in deciding next steps in their learning and identifying who can help.

· Feedback: Students and instructors are given timely feedback about the quality of their work and how to make it better.

· Sharing criteria: Students and instructors are clear about what is learned and what success would be like.

A common form of formative assessment is “diagnostic assessment”. Diagnostic assessment measures a student's current knowledge and skills for the purpose of identifying a suitable program of learning. “Self-assessment” is a form of diagnostic assessment which involves students assessing themselves. “Forward-looking assessment” asks those being assessed to consider themselves in hypothetical future situations. 

Objective and subjective: Assessment (either summative or formative) is often categorized as either objective or subjective. Objective assessment is a form of questioning which has a single correct answer. Subjective assessment is a form of questioning which may have more than one correct answer (or more than one way of expressing the correct answer). There are various types of objective and subjective questions. Objective question types include true/false answers, multiple choice, multiple-response and matching questions. Subjective questions include extended-response questions, essays, hypothesizing, creating plans etc. Objective assessment is well suited to the increasingly popular computerized or online assessment format.

Some have argued that the distinction between objective and subjective assessments is neither useful nor accurate because, in reality, there is no such thing as "objective" assessment. In fact, all assessments are created with inherent biases built into decisions about relevant subject matter and content, as well as cultural (class, ethnic, and gender) biases.

Referencing: Test results can be compared against an established criterion, or against the performance of other students, or against previous performance. Criterion-referenced assessment, typically using a criterion-referenced test, as the name implies, occurs when candidates are measured against defined (and objective) criteria. Criterion-referenced assessment is often, but not always, used to establish a person’s competence (whether s/he can do something). The best known example of criterion-referenced assessment is the driving test, when learner drivers are measured against a range of explicit criteria (such as “Not endangering other road users”).

Norm-referenced assessment (colloquially known as “grading on the curve”), typically using a norm-referenced test, is not measured against defined criteria. This type of assessment is relative to the student body undertaking the assessment.  It is most appropriate when one wishes to make comparisons across large numbers of students or important decisions regarding student placement and advancement. Norm-referenced measures are designed to compare students (i.e., disperse average student scores along a bell curve, with some students performing very well, most performing average, and a few performing poorly). The IQ test is the best known example of norm-referenced assessment. Many entrance tests (to prestigious schools or universities) such as CET, GATE, CAT, SAT and GRE are norm-referenced, permitting a fixed proportion of students to pass (“passing” in this context means being accepted into the school or university rather than an explicit level of ability). This means that standards may vary from year to year, depending on the quality of the cohort; criterion-referenced assessment does not vary from year to year (unless the criteria change). 

Ipsative assessment is self comparison either in the same domain over time, or comparative to other domains within the same student.

Informal and Formal: Assessment can be formal or informal.  Formal assessment usually implicates a written document, such as a test, quiz, or paper.  A formal assessment is given a numerical score or grade based on student performance, whereas an informal assessment does not contribute to a student’s final grade.  An informal assessment usually occurs in a more casual manner and may include observation, inventories, checklists, rating scales, rubrics, performance and portfolio assessments, participation, peer and self evaluation, and discussion.

Internal and External: Internal assessment is set and marked by the institution (i.e. teachers).  Students get the mark and feedback regarding the assessment. External assessment is set by the governing body, and is marked by non-biased personnel.  With external assessment, students only receive a mark.  Therefore, they have no idea how they actually performed (i.e. what questions they wrote correctly)

Assessment of product and process: Assessment usually focuses on an end product, such as an essay, a case study, solution to clearly stated problem etc. Sometimes, however, there may be no product to assess or the process itself may be object of assessment, such as the way an engineer establishes the needs of customer for a service or software.  In some cases, the product may not tell us all we need to know. For example, a student’s lab report (a product) may seem excellent, yet the student ‘may have taken three times as long as the rest, set fire to the bench, fiddled results, and be incapable of undertaking the procedure un supervised.  Assessing process also enables both the teacher and student to monitor the quality of learning and to take action as necessary, thus helping students develop more effective approaches to learning.  Brown et. al. (1994) offer some useful suggestions on how a teacher can extend the assessment of products so that they also offer means of assessment of the processes that have produced them.  Consider the following table
From assessment of products to assessment of products and processes

	Products
	Products and Processes

	Lab report
	Instant lab report, written at the time, marked before the student leaves the lab, quick feedback

	Essay
	Two stage assignment: first, an outline for formative comment; annotated reading list; a viva on process - how the student tackled writing the essay

	Project
	Supervision meetings to explore the group’s processes

	Exam
	Learning journal of how the student prepared for the exam

	Work placement report
	Journal discussing critical incidents during the placement

	Team report
	Observation of the team in action (not necessarily by the tutor); self-report (by individuals or the group); minutes of meeting


The discussion of modes has established the following being necessary for good practice:

· Clarity of purpose what is each assessment seeking to achieve?)

· Clarity of expected student outcomes (what student behavior are you looking for?)

· Clarity and appropriateness of assessment methods, instruments and sources

· Availability of guidance for students and tutors (for example, on criteria and procedures).
5. Standards and Quality

In general, high-quality assessments are considered those with a high level of reliability and validity. Approaches to reliability and validity vary, however.

Reliability: Reliability relates to the consistency of an assessment. A reliable assessment is one which consistently achieves the same results with the same (or similar) cohort of students. Various factors affect reliability – including ambiguous questions, too many options within a question paper, vague marking instructions and poorly trained markers. Traditionally, the reliability of an assessment is based on the following:

· Temporal stability: Performance on a test is comparable on two or more separate occasions. 

· Form equivalence: Performance among examinees is equivalent on different forms of a test based on the same content. 
· Internal consistency: Responses on a test are consistent across questions. 

Validity: A valid assessment is one which measures what it is intended to measure. For example, it would not be valid to assess ability to design a circuit through asking the student to explain the theory of devices used in the circuit. As per the report by Entwistle and Percy (1973), when teachers were asked about the aims of higher education, there was surprising agreement that it existed to promote higher order intellectual activity and outcomes, such as critical or creative thinking and conceptual understanding. However, when the accompanying assessment was scrutinized, this seemed to require merely the detailed and accurate reproduction of course content. The gap between the stated aims and the assessment is the result of assessment not being valid, that is, the assessment is not in alignment with the stated aims. There are several links in the assessment chain (Freeman and Lewis 1998). 
· The outcome must be defined and worth achieving (curriculum validity).

· The assessment must seem credible to students and other stakeholders (face validity).

· The performance assessed must be acceptable measure of outcome (valid in the sense of being typical and indicative).

· The assessment must reflect the content and balance of the teaching and learning, not going beyond this – for example, it would not be valid to assess students by having them make an oral presentation if they had not had chance to use this method during the course (content validity).

· The method used must be an appropriate way of assessing the performance.

Most of the discussions about validity till now relate to students’ past performance (retrospective validity). It may also be called "subject-matter" validity, used widely in education, predicts the score a student would get on a similar test but with different questions. "Predictive validity” is used widely to select students for future opportunities, such as courses or careers.  Generally, performance assessments have higher predictive validity than do paper and pencil tests.  It should be noted that retrospective validity is a prior necessity for predictive validity.
Some of the guidelines can be followed to improve the validity of assessment are:

· Assess important rather than trivial outcomes, even if these are harder to assess.
· Create interesting assessment opportunities that motivate students to give their best.

· Explain why you are assessing and what you are assessing so students are likely to find the experience credible and worth while.

· Use appropriate assessment methods, even if this means that there is a greater level of challenge in devising them.

· Assess what you have actually covered in the curriculum.
A good assessment has both validity and reliability. In practice, an assessment is rarely totally valid or totally reliable. The more reliable is our estimate of what we purport to measure, the less certain we are that we are actually measuring that aspect of attainment. The dominance of the selection purpose of assessment has meant that more attention has been paid to reliability than validity.  Yet in most circumstances, validity is more important of the two.  It is sometimes tempting to sacrifice validity for reliability, concentrating only on what we can most easily or consistently measure.
6. Higher Education

Constructivist learning theory is essentially about individuals making sense of their experience.  However, meaning is not constructed in isolation.  Educational transaction is a collaborative constructivist process that has inquiry at its core. Social interaction and collaboration shapes and tests meaning, thus enriching understanding and knowledge sharing.   However, collaborative constructivist learning experiences are not conducive to “covering” a large amount of subject matter.  Instead, the emphasis is on inquiry processes that ensure core concepts are constructed and assimilated in a deep and meaningful manner.  

The theoretical foundation for higher learning is predicated on the recognition of the unity of the public and private worlds, information and knowledge, discourse and reflection, control and responsibility, and process with learning outcomes.  The educational process has two sides – one psychological and one sociological; and neither can be subordinated to the other or neglected without evil results following (Dewey 1959).  It is essential that the students be actively engaged in the process of inquiry.  When action is divorced from thought, teaching becomes information “transmission by a kind of scholastic pipeline into the minds of pupils whose business is to absorb what is transmitted”.  For this reason, higher education experiences are best conceived as communities of inquiry.  A community of inquiry is shaped by purposeful, open, and disciplined critical discourse and reflection.

Purposeful: According to Dewey, educational inquiry is a process to investigate problems and issues – not to memorize solutions.  Inquiry within the educational community focuses on intended goals and learning outcomes.  It is a systematic process to define relevant questions, search for relevant information, formulate solutions and apply those solutions. Discourse engages curriculum through reflection.  A community of inquiry depends on sustained communication and collaboration wherein participants share experience and insights.  Participants are expected to be self-directed and focused on the task at hand.  Education defined as a process of inquiry goes beyond accessing or even assimilating information.  Inquiry joins process and outcomes (means – ends) in a unified, iterative cycle.  It links reflection and content by encouraging students to collaboratively explore and reasonably question the organization and meaning of subject matter.  Inquiry is both a reflective and collaborative experience.  Inquiry must be purposeful, but flexible, to explore unintended paths of interest. Personal relationships may be an artifact of a successful community of inquiry, but they are not the primary goal. Sustained communities of inquiry are dependent upon purposeful and respectful relations that encourage free and open communication.

Open: The individual must have the freedom to explore ideas, question, and construct meaning.  If learning is to be a process of inquiry, then it must focus on questions, not just on answers.  Learners must be free to follow new leads and to question public knowledge.  They must have an opportunity to explore questions, as well as to construct and confirm resolutions collaboratively. Education does not easily advance to higher levels of inquiry when reflection and discourse are artificially severed. The inquiry method is dependent upon interaction.  Interaction is essential for the higher educational experience. The educational process within the community of inquiry is a process of inquiry that integrates both the public and private worlds. Participants must feel secure to reveal their private thoughts and open them to scrutiny and critique.  An educational experience has both an interactive (social) and a reflective (private) element. To inquire is to be awakened, informed, and engaged to explore the controversies of a discipline rather than simply adopt the obvious and accepted truths. Worthwhile educational experiences fully engage learners to question ideas – even accepted truths – and hone the critical and creative thinking abilities of students.

Discipline: The foreground of the educational experience is engagement – interaction, collaboration, and reflection.  Educational experience requires focusing on ideas and conceptual frameworks, challenging and creating ideas, and diagnosing misconceptions and constructing mutual understanding. It demands the discipline to interact academically and respectfully with members of the community as they engage in pursuit of common goals.  It is learning to listen, explain, and defend positions and ideas. In short, the educational experience is a commitment to scholarship. By focusing on the process of inquiry, higher-order thinking and learning emerge.  The process of inquiry requires considerable intellectual discipline.  In a discipline of inquiry, participants acquire the attitudes and skills to become critical thinkers and to continue their learning beyond the narrow scope and time limit of a formal educational experience.  Discipline is essential for deep and meaningful experience. Discipline provides the mindset to engage in critical discourse and reflection. For tacit knowledge and individual insights to be externalized and made explicit, participants must have the discipline to engage in critical reflection and discourse.  A community of inquiry requires discipline if it is to provide a sense of connection to support in the systematic and purposeful pursuit of open and disciplined interaction and discourse, a community supports inquiry and development of both the individual and the community.  Disciplined collaboration to test and confirm personally constructed meaning is essential and integral to a community of inquiry.

American Association for Higher Education has identified 9 Principles of Good Practice for Assessing Student Learning 
1. The assessment of student learning begins with educational values

2. Assessment is most effective when it reflects an understanding of learning as 
multidimensional, integrated, and revealed in performance over time.

3. Assessment works best when the programs it seeks to improve have clear, explicitly stated purposes. Assessment is a goal-oriented process.

4. Assessment requires attention to outcomes but also and equally to the experiences that lead to those outcomes. 

5. Assessment works best when it is ongoing not episodic. 

6. Assessment fosters wider improvement when representatives from across the educational community are involved. 

7. Assessment makes a difference when it begins with issues of use and illuminates 
questions that people really care about. 

8. Assessment is most likely to lead to improvement when it is part of a larger set of conditions that promote change. 

9. Through assessment, educators meet responsibilities to students and to the public.
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