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Chapter 1
After reading this chapter students would be able to know about the following

· Differences between testing, evaluation and assessment

· Historical origins of educational assessment

· The why, what and how of educational assessment

· Objectives of educational assessment  

· Formative and summative assessment

· Criterion and norm-referenced tests

Introduction

1.1 Differences between Testing, Measurement, Evaluation 
         and Assessment
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People are often confused () with the fundamental differences between tests, measurement, evaluation and assessment as they are used in education. This is not surprising. The following explanation of the three concepts will help clarify the confusion.
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a) TESTS
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Most of you are familiar with tests because at some time in your lives you may have taken some test or other. In school, tests are given to measure our academic aptitude and indirectly to evaluate whether we have gained from teaching by the teacher. In the workplace, tests are conducted to select persons for specific jobs. Tests are also used as the basis for promotion in a job. In some professions, tests are used to certify people. For example, physicians, lawyers, insurance consultants, real-estate agents, engineers, civil servants and many other professions are required to take tests to demonstrate their competence in specific areas and in some cases to be licensed to practice their profession or trade. Tests are used for entry into colleges and universities. In the United States the Scholastic Aptitude (SAT) is used to test for entry into undergraduate programmes while the Graduate Record Examination (GRE) is used for entry into graduate programmes. 

Throughout their professional careers, teachers, counsellors, school administrators are required to give, score and interpret a wide variety of tests. For example, school administrators rate the performance of individual teachers, and school counsellors record the performance of their clients. It is possible that a teacher may construct, administer and mark thousands of tests during their career!   According to the joint committee of the American Psychological Association (APA), the American Educational Research Association (AERA) and National Council on Measurement in Education (NCME), a test may be thought of as a set of tasks or questions intended to elicit particular types of behaviours when presented under standardised conditions and to yield a score that have desirable psychometric properties. The key words in this definition are 

· “set of tasks” where students are required to perform certain tasks. 

· “particular types of behaviour” where the performance of certain behaviours are test. e.g. the ability to analyse, the ability to describe, the ability to relate.
· “standardised conditions” where the testing is done under similar conditions for all students. e.g. all students have to answer the test within 2 hours.
· “psychometric properties” where the score obtained can be analysed to compare performance among students, the score obtained is reliable and valid.
While most people know what is a test many have difficulty differentiating between measurement, evaluation and assessment. Some have argued that they are similar! Do you agree?
b) MEASUREMENT
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Measurement is the act of assigning numbers to a phenomenon. In education it is the process by which the attributes of a person are measured and assigned numbers (Ebel, 1986). Remember it is a process, indicating there are certain steps involved! As educators we frequently measure human attributes such as attitudes, academic achievement, aptitudes, interests, personality and so forth. Hence, to measure we have to use certain instruments so that we can conclude that Ahmad is better in mathematics than Kumar while Tajang is more positive towards science than Kong Beng. We measure to obtain information about ‘what is’. Such information may or may not be useful, depending on the accuracy of the instruments we use, and our skill at using them. For example, we measure temperature using a thermometer, and so the thermometer is an instrument. How do we measure performance in mathematics? We use a mathematics test which is an instrument containing questions and problems to be solved by students. The number of right responses obtained is an indication of performance of individual students in mathematics. Note that we are only collecting information. We are not evaluating!  
c) EVALUATION

After having measured the performance of a student, the next step would be to make a decision. When we evaluate, we are saying that something is good, appropriate, valid, positive, and so forth. To make an evaluation, we need information, and it is obtained by measuring using a reliable instrument. For example, you measure the temperature in the classroom and it is 30 degrees Celsius which is simply information. Some students may find the temperature too hot for learning while others may say that it is ideal for learning. At some during a day we are evaluating something or someone! Educators are constantly evaluating students and it is usually done in comparisons with some standard. For example, if the objective of the lesson is for students to apply Boyle’s Law to the solution of a problem and 80% of learners are able to solve the problem, than the teacher may conclude that his or her teaching of the principle was quite successful. So, evaluation is the comparison of what is measured against some defined criteria and to determine whether it has been achieved, whether it is appropriate, whether it is good, whether it is reasonable, whether it is valid and so forth.

d) ASSESSMENT
There is no universally accepted definition of educational assessment. Huba and Freed (2000) define assessment as; 
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G
GRowntree (1977) views assessment as 
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. 
For example, based on assessment information we can determine whether Teck Eng needs special services to assist him in developing reading skills or whether Khairul who was idenftified as dylexic needs special attention. The key words in the definition of assessment is collecting data and making decisions
Generally, assessment is viewed as the process of collecting information with the purpose of making decisions about students. You must from the onset agree on the performance indicators that will enable you to know if the outcomes have been achieved by the students in your subject, course or programme. Data is collected using various tests, observations of students and interviews which we will be discussing the chapters that follow.
1.2 Historical Origin of Educational Assessment
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a) The Imperial Examination in China
Let us go back in history to see how the assessment of human abilities all began. Early evidence of educational testing was conducted in China, called the Imperial Examination system or keju system. Before the system was introduced, most appointments in the imperial bureaucracy were based on recommendations from prominent aristocrats and existing officials, and it was commonly accepted that recommended individuals must be of aristocratic rank. The examination was introduced during the Sui Dynasty around 600 AD. The examination was fully implemented across the nation during the Song Dynasty (960 – 1279 AD) and continued to be adopted until the Qing Dynasty, when it was abolished in 1905. The examination system was conducted over 1400 years.
What was the Imperial Examination System? It was an examination system that tested proficiency in the “Six Arts” namely; music, archery & horsemanship, arithmetic, writing and knowledge of the rituals and ceremonies in both public and private life. Later it was expanded to cover the "Five Studies", namely; military strategy, civil law, revenue & taxation, agriculture and geography, and the Confucian classics. The Imperial Examination is regarded by many historians as the first standardised tests based on merit.
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The Imperial Examination was virtually the only path for common people to enjoy a privileged life if they passed (obviously competition was extremely fierce). Passing the exams became the ultimate goal of schooling (see Figure 1.1.). Most candidates tended to study only for the exams' sake, rather than thoroughly understanding all the material. Students tended to memorise just enough to pass the exams and many could not put their knowledge to practical use. It has been acknowledged by Western scholars today that China's Imperial Examination system exerted direct influence on the modern civil service examination system in the West. 
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b) Development of Modern Educational Assessment
Francis Galton

The study of human abilities began with the work of Sir Francis Galton (1822-1911) who was the first to apply statistical methods to the measurement of human differences and heredity. He introduced the use of questionnaires and surveys for collecting data on human abilities and competencies. Galton was fascinated with the work of Charles Darwin (his half-cousin) and his book, The Origin of Species. In his own book Hereditary Genius (1869) he argued that human mental abilities and personality traits are essentially inherited. 
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He coined the term “eugenics” and in which he called for methods of improving the biological make-up of the human species through selective parenthood. He went to the extent to suggest that it was possible to produce a race of highly gifted people by the process of selective breeding; He also advocated restricting people who were weak and ‘feeble-minded’ from reproducing. 
Galton’s study of human abilities led to the foundation of differential psychology and psychometrics. Differential psychology is the branch of psychology that concerns itself with psychological differences between people such as academic performance, attitudes, personalities and so forth). Psychometrics is the science of measuring mental abilities. 

Alfred Binet
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 In 1904, the French Ministry of Public Instruction commissioned psychologist, Alfred Binet to find a method to differentiate between children who were intellectually normal and those who were not. The purpose was to put the ‘less normal’ children into special schools where they would receive more individual attention. Also, it would lessen the disruption they caused in the education of intellectually normal children.  
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In 1905 he produced the Binet-Simon scale (with Theodore Simon). The test required subjects to perform 30 short tasks requiring subjects to: name parts of the body, compare lengths and weights, count coins, assess which of several faces is 'prettier', name objects in a picture, digit span (the number of digits a person can recall after being shown a long list), word definition and filling in the missing words in sentences. See Figure 1.2(a) and 1.2(b).
The underlying assumption was that all these tasks involved basic processes of reasoning. The tests were arranged in increasing difficulty. Each level of tests matched a specific developmental level - i.e. all tests at a given level were capable of being solved by any normal child in that specific age-group. This was a turning point in psychology: A new type of test had been produced in which the average level of performance was the criterion. In 1908 the test was revised and then again in 1911. The test results proved to be correlated with other criteria (e.g. results of school examinations, assessments of teachers, etc.). Alfred Binet is celebrated in history as the man who created the first 'intelligence test' in the form as we know them today. He is commonly known as the “father” of IQ testing. 
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Lewis Terman
Lewis Terman (1877-1956) of Stanford University decided to use Binet's test in the United States. He found that the Paris-developed age norms did not work very well for Californian school children. So he revised the test; adapted some items, added other items, established new age norms, and extended the upper age limit to "superior adults". This became the Stanford-Binet revision in 1916. In this revision the Intelligence quotient first appeared. 
The Intelligence Quotient or IQ was a score meant to quantify intellectual functioning to allow comparison among individuals. To arrive at an IQ score, Terman relied on a formula expressing the relation between an individual’s mental age and chronological age developed in Germany by Wilhelm Stern in 1912. Some have argued that the formula works fairly well for children but not for adults.
World War I
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The US army at the beginning of WWI was faced with the problem of assessing the intelligence of great numbers of recruits in order to screen, classify, and assign them to suitable tasks. The Stanford-Binet test required a highly trained person for individual administration and proved time consuming and costly for large-scale use. So, when the US entered WWI in 1917 a committee was appointed by the American Psychological Association (APA) to consider ways that psychology might assist the conduct of the war. 
The head of APA Robert Yerkes headed a committee to develop a group intelligence test. He assembled a staff of psychologists; and Lewis Terman was one of them. The Army Alpha and Army Beta tests were developed. The Beta test was a version of the Alpha test specifically for use with non-English-speaking and illiterate persons. Instructions to those taking the Beta test were given by demonstration or pantomime, rather than orally or in writing. By the beginning of 1919, nearly two million Americans had taken the tests. The Army scores were not expressed using the intelligence quotient, but instead by simply awarding points for correct answers. On the basis of theses points, men were divided into one of 5 classes ranked from A to E.
After the war, industry, business and education saw the potential value of psychological testing. In 1926, the Army Alpha test was modified to become the first well-known Scholastic Aptitude Test (SAT) used in the selection of students for college or university entry. Since than, the SAT has undergone numerous changes.

David Wechsler
David Wechsler (1896-1981) observed the scores obtained by children and came to the conclusion that intelligence was not entirely fixed. He noted that as children grew older, the variance in their scores diminished. He suspected this might be due to environmental factors. Wechsler administered the Stanford-Binet tests to army recruits and recognised that the test questions were not appropriately assessing soldiers' abilities. He felt that that the Stanford-Binet scales were too verbally loaded and so he designed an instrument with sub-tests to measure both verbal and nonverbal abilities largely borrowing from many other tests, such as the US Army Alpha test. 
He produced the Wechsler Adult Intelligence Scale (WAIS) which consisted of 11 subtests, each of which provided a score. Six of the subtests covered verbal material (such as information, comprehension, arithmetic, digit span, similarities, and vocabulary skills) and five of subtests covered performance material (such as picture arrangement, picture completion, block design, object assembly and digit symbol substitution).  He also produced the Wechsler Intelligence Scale for Children (WISC) in 1949, which competed with the Stanford-Binet test. Later in 1963, he produced a scale which could be used with pre-primary children.
Wechsler believed that general intelligence cannot be equated with intellectual ability, but must be regarded as a manifestation of the personality as a whole. Factors other than intellectual enter into a person’s concept of general intelligence, and in everyday practice, the person makes use of them knowingly or not. Wechsler noted that some of these factors are drive, persistence, will, and preservation, or in some instances, to aspects of temperament that pertain to interests and achievement. 

Charles Spearman
Up to now, the approaches to intelligence had been very pragmatic - i.e. tests were developed for particular needs. However, another approach to understanding intelligence, involved analysing data that was already collected. In 1927, Spearman  analysed the scores on various intelligence tests and using 'factor analysis' argued that, people who do well on some intelligence tests also do well on a variety of intellectual tasks such as vocabulary, mathematical and spatial abilities. And if people did poorly on an intelligence test, then they also tended to do poorly on other intellectual tests. He observed correlations among performance on a variety of intellectual tasks and proposed, a 'two-factor' theory of intelligence which consisted of:

· “g” factor: which is a kind of 'mental energy' or general intellectual capacity that is required for performance on all kinds of mental tests.

· “s” factor: which is an ability required for performance on just one kind of mental test.

This implies that if a person performs well on a test that is highly saturated with “g”; it is also likely that the person will perform well on another test that is highly saturated with “g”. Thus, the most important information to have about a person’s intellectual ability is an estimate of his or her “g”. For example, scores on a verbal comprehension test are largely determined by one’s level of general intelligence but they are also affected by one’s specific ability to perform verbal comprehension tasks.

The main thrust of Spearman's analysis was his idea of a general intellectual capacity. This formed a major theoretical platform for many subsequent approaches to intelligence. Spearman held some very strong views in the application of “g” which reflected his rather bigoted opinion of humans. For example, he advocated restricting voting rights to people whose “g” exceeded a certain level. He was a eugenicist (eugenics comes from the Greek eugenes meaning well-born). He argued that only people with a certain level of “g” should be allowed to have offspring. 
  


Leon Thurstone

Leon Thurstone (1887-1955) accepted Spearman's notion of the “g” factor but he found no conclusive evidence for “g”. Instead he identified and proposed 7 'primary mental abilities' which he judged to be more important in explaining human competence. These were:

1. Verbal Comprehension: vocabulary, reading, comprehension, verbal analogies.

2. Word fluency: the ability to quickly generate and manipulate a large number of words with specific characteristics, as in anagrams or rhyming tests
3. Number: the ability to quickly and accurately carry out mathematical operations
4. Space: spatial visualizations as well as ability to mentally transform spatial figures
5. Associative Memory: rote memory
6.  Perceptual Speed: quickness in perceiving visual details, anomalies, similarities,
7. Reasoning: skill in a variety of inductive, deductive, and arithmetic reasoning tasks
Thurstone's approach is significant because it is the first multi-factor approach to intelligence. He argued that that intelligence is better described and measured by considering distinct primary mental abilities, rather than a single factor “g” which does not provide specific information about specific intelligences.

World War II

Similar to World War I, during World War II, emphasis was on the selection of personnel for various divisions of the armed forces. The U.S. Army Personal Research Office was responsible for the development, construction, validation and standardisation of all personnel screening tests and interview techniques for the Army. For example, The Army General Classification Test is the best-known product of the Office. Among other tests developed were mental alertness tests for the Women’s Army Corps, aptitude tests for specialised training, performance tests and trade knowledge tests. 
Raymond Cattell
Raymond Cattell (1905 – 1998) was also significantly involved in early attempts at psychological measurement. He suggested that there are two related but distinct components of g:
· Fluid intelligence which is the ability to see relationships, as in analogies and letter and number series = Primary reasoning ability
· Crystallised intelligence which is acquired knowledge and skills = factual knowledge.
Fluid intelligence decreases with age and crystallised intelligence increases with age. Thus mathematicians and scientists, who need fluid intelligence, produce their best work in their 20s and 30s; whereas those in the field of history, philosophy and literature produce their best work in their 40s, 50s and beyond as they have accumulated more knowledge. Interestingly, poets, who depend more on fluid than crystallised intelligence, produce their best work earlier than prose authors: this has been observed in all cultures, languages and throughout history.

Guilford

· Guilford (1967-1988) parted company from the majority of factorial theorists by refusing to acknowledge the existence of any general factor at all. Instead, he proposed that intelligence comprises different elementary abilities which is called Guilford’s Structure of Intellect (SI). The different elementary abilities are made up of a combination of three dimensions which he calls: operations, contents, and products (see Figure 1.3).

· Operations: There are 5 kinds of operations (cognition, memory, divergent production, convergent production, evaluation), 

· Products: There are 6 kinds of products (units, classes, relations, systems, transformations, and implications), and 

· Contents: There are 5 kinds of contents (visual, auditory, symbolic, semantic, behavioural). 

Since each of these dimensions is independent, there are theoretically 150 different elementary abilities or components of intelligence.


                           Figure 1.3 Guilford’s dimensions of intelligence
Guilford proposed that each combination of a specific operation, a specific type of content and a specific type of product defines a unique type of intelligence. In later versions of his theory he proposed even more types of intelligence. 
Due largely to the practical implications of such a model, Guilford's theory has not significantly influenced psychological testing of intelligence.


1.3 THE WHY, WHAT AND HOW OF EDUCATIONAL 
         ASSESSMENT


The practice among many educators who want to assess learners is to either use ready-made tests or construct their own tests or a combination of both. In the United States it is common for teachers to use various standardised tests in assessing students. These tests have national norms, against which teachers can compare the performance of their students. For example, if a student scores 78 in a mathematics test; the score when compared with the norms may put the student in the 85th percentile. It means that 15% of students tested earlier scored higher than him. It also means that 85% of students tested earlier scored lower than him. 



                   


                          Figure 1.4 The Why, What and How of Assessment 
In this subject EEA 611, Educational Assessment, we will focus on how teachers can build their own assessment instruments, how to ensure that their instruments are effective, how to interpret assessment results and how to report these assessment results (see Figure 1.4).
· In Chapter 1 we will discuss ‘Why do we assess? or the objectives of educational assessment. 

· In Chapter 2 we will focus on “What to assess? or what learning outcomes or behaviours are assessed,

· In Chapter 3 to 6 will address the issue “How to assess? or assessing learning outcomes using objective tests, essay tests, projects, practicals, observation tests, oral tests and portfolios. 

· In Chapters 7 and 8 we will attempt to answer the question “How do we know assessment is effective? or determining the reliability and validity of tests and item analysis.
· In Chapter 9 we will deal with the question “How do we interpret assessment results? or using statistics to interpret test scores.

· and finally in Chapter 10 we will concentrate on “How we report assessment results?” or reporting the test results obtained to relevant stakeholders.
1.4 OBJECTIVES OF EDUCATIONAL ASSESSMENT



Let us begin by asking the question “Why do we as educators assess learners?” or the objectives of educational assessment. Some of us may find the question rather strange. The following may be a likely response:

                 

The above could be the reason educators give when asked about the purpose of assessment. In the context of education, assessment is performed to gain an understanding of an individual’s strengths and weaknesses in order to make appropriate educational decisions. The best educational decisions are based on information, usually better decisions are based on more information (Salvia and Ysseldyke, 1995). 
With regards the learner, assessment is aimed at providing information that will help make decisions concerning remediation, enrichment, selection, exceptionality, progress and certification. With regards teaching, assessment provides information regarding achievement of objectives, the effectiveness of teaching methods and learning materials (see Figure 1.5).




a) Diagnosis

Diagnostic evaluation or assessment is performed at the beginning of a lesson or unit for a particular subject area to assess students’ readiness and backrground for what is about to be taught. This pre-instuctional assessment is done when you decide that you need information on a student, group of students or a whole class before you can proceed with the most effective instruction. For example, you could administer a Reading Test to Year One students to assess their reading level. Based on the information, you may want to assign weak readers for special intervention or remedial action. Alternatively, the tests might reveal that some students are reading at an extremely high level and you might want to recommend that they be assigned to an enrichment programme (see Figure 1.6).                   

b) Exceptionality


Assessment is also conducted to make decisions on exceptionality. Based on the information obtained from assessment, teachers may make decisions on whether a particular student needs to be assigned to a class with exceptional children. Exceptional students are students who are physically, mentally, emotionally or behaviourally different from the normal population. For example, based on assessment information a child may be discovered to be dyslexic and may be assigned for special treatment or a student who has been diagnosed to be learning disabled may be assigned for special education. 

iii) Certification

Certification is perhaps the most important reason for assessment. For example, the national examinations conducted in many school systems at the end of a students’ secondary education is aimed at providing the student with a certificate. The marks obtained are converted into letter grades signifying performance in different subject areas and used as a basis for comparison between students. The certificate obtained is further used in selecting students either for further studies, scholarships or jobs. 
	Types of Decisions
	

	Help the Learner:
	Questions to be Answered

	Diagnosis for remedial action
	Should the student be sent for remedial classes so that difficulty in learning can be overcome? 

	 Diagnosis for enrichment
	Should the student be provided with enrichment activities?

	Exceptionality
	Does the student have special learning needs that require special education assistance?

	Selection
	Should the student be streamed to X or Y?

	Progress
	To what extent is the student making progress toward specific instructional goals?

	Communication to Parents
	

	Certification
	What is the strength and weakness in the overall performance of a student in specific areas assessed?

	Administration & Counselling
	· How is the schooling performing in comparison to other schools?

· Why students should be referred for counselling?

	Improve Teaching:
	Questions to be Answered

	Objectives
	Were the desired learning outcomes achieved?

	Teaching Method
	Were the teaching methods employed effective?

	Prior Knowledge
	Did students have the relevant prior knowledge?

	Teaching Materials
	Were the teaching materials used effective?

	Teacher Differences
	Were particular teachers more effective than others?


                                    Figure 1.6 Why do we Assess?
c) Placement

Besides certification, assessment is conducted for purposed of placement. Students are endowed with varying abilities and one of the tasks of the school is to place them according to their aptitude and interest. For example, certain tests are used as the basis for streaming students according to academic performance. It has been the tradition that the ‘A’ and ‘B’ class will consist of high achievers based on the end of semester examinations or end of year examinations. Placement tests have even been used in pre-schools to stream children according their literacy levels! The practice of placing students according to academic achievement has been debated for decades with some educationists arguing against it and others supporting its merits.  
d) Informing Parents
Families want to know how their child is doing in school, and family members appreciate specific examples of student progress. Showing examples of their child’s work over time enables parents to personally assess the growth and progress of their child. It is essential to tell the whole story when reporting information about performance progress. Talking with families about standards, sharing student work samples, using rubrics in conferences, and differentiating between performance and progress are some ways to ensure that families are given an accurate picture of student learning.
e) School Administration and Counselling


School collect assessment information in order to determine how the school is performing in relation to other schools for a particular semester or year. Assessment results are also used to compare performance over the years for the same school. Based on the results, school administrators may institute measures to remedy weaknesses such as putting in more resources into students performing poorly such as the increasing number of students who are unable to read and write at a satisfactory level. 


Assessment results (especially relating to socio-emotional development) may be used by school administrators and counsellors in planning intervention strategies for at-risk students. Assessment by counsellors will enable them to identify students presenting certain socio-emotional problems that require counselling services or referral to specialists such as psychiatrists, legal counsellors and law enforcement authorities.
f) Improving Teaching

If 60% of students fail in a test, do you investigate whether your teaching-learning strategy was appropriate or do you attribute it your students being academically weak or they did not revise their work? Most educators would attribute the poor performance to the latter. Assessment information is valuable in indicating which of the learning outcomes have been successfully achieved and which instructional objectives students had most difficulty with (See Figure 1.6). 
Assessment results are valuable in providing clues on the effectiveness of the teaching strategy implemented and teaching materials used. It also indicates whether students had the required prior knowledge to grasp the concepts and principles discussed. Assessment data may also provide insight into why some teachers are more successful in teaching a particular group of students while others are less successful.
Before we proceed to discuss in detail about assessment in the next chapters, you need to be clear about the following concepts in assessment:
· Formative assessment (or evaluation) and Summative assessment (or evaluation) 
· Criterion-referenced assessment and Norm-referenced assessment
1.5 Formative and Summative Assessment

Assessment can be done at various times throughout the school year and a comprehensive assessment plan will include both formative and summative assessment. The point at which assessment occurs and the aim of assessing distinguishes these two categories of assessment.

Formative Assessment: 
Formative assessment is often done at the beginning of during the school year, thus providing the opportunity for immediate evidence for student learning in a particular subject area or at a particular point in a programme. Classroom assessment is one of the most common formative assessment techniques. The purpose of this technique is to improve quality of student learning and should not be evaluative or involve grading students. 
	  
	Formative Assessment
	Summative Assessment

	Timing
	Conducted throughout the teaching-learning process


	Conducted at the end of a teaching-learning phases (e.g. end of semester or year)

	Method
	Paper & pencil tests, observations, quizzes, exercises, practical sessions administered to the group and individually
	Paper & pencil tests, oral tests administered to the group

	Aim
	· To assess progress and recommend remedial action for non-achievement of objectives

·  Remediation or enrichment or reteach the topic
	· Grading to determine if the programme was successful.

· To certify students and improve the curriculum

	Example
	Quizzes, essays, diagnostic tests, lab reports and anecdotal records
	Final exams, national examinations, qualifying tests.




           Figure 1.7 Differences between Formative and Summative Assessment

In formative assessment the teacher compares the performance of a student to the performance other students in the class and not all students in the same year. Usually, a small section of the content is tested to determine if the objectives have been met. Formative assessment is action-oriented and forms the basis for improvement of instructional methods.  
For example, if a teacher observes that some students do not grasp a concept, he or she may design a different activity or use a different instructional strategy. Likewise, students can monitor their progress with periodic quizzes and performance tasks. The results of formative assessments are used to modify and validate instruction. In short, formative assessments are on-going and include reviews, and observations of what is happening in the classroom.
Summative Assessment: 
Summative assessment is comprehensive in nature; provides accountability and is used to check the level of learning at the end of the programme (which may be at the end of the semester, year or after two years). For example, after three years in secondary school, students take a National Examination which is summative in nature since it is based on the cumulative learning experiences of students. Summative assessments are typically used to evaluate the effectiveness of an instructional programme at the end of an academic year or at a pre-determined time. 
The goal of summative assessment is to make a judgment of student competency–after an instructional phase is complete. For example, in Malaysia national examinations are administered at the end of 6 years of primary school; at the end of lower secondary school and at the end of upper secondary school. It is a summative assessment to determine each student's acquisition of several subject areas of 2 to 3 years coverage of content. Summative evaluations are used to determine if students have mastered specific competencies and letter grades may be are assigned to assess learner achievement. See Figure 1.8 which lists the differences between the two types of tests.
1.6 Norm-Referenced and Criterion-Referenced Tests


There are two types of tests depending on how its results are interpreted and used. Traditionally there are two types of tests called Norm-Referenced Tests and Criterion-referenced Tests.

Norm-Referenced Tests: 
The major reason for norm-referenced tests is to classify students. These tests are designed to highlight differences between and among students to produce dependable rank order of students across a continuum of achievement from high-achievers to low achievers (Anastasi, 1988). With norm-referenced tests, a representative group of students is given the test and their scores form the norm after having gone through a complex process of administration and analysis. 
Anyone taking a norm-referenced test can compare his or her score against the norm. For example, a student who obtained a score of 70 on a norm-referenced will not mean much until it is compared to the norm. When compared to the norm, her score is the 80th percentile which means that she performed as well or better than 80% of students in the norm group. This type of information can be useful for deciding whether or not students need remedial assistance or is a candidate for the gifted programme. However, the score gives little information about what the student actually knows or can do. A major criticism of norm-referenced tests is that they tend to focus on assessing low level basic skills. If it measures achievement, norm-referenced tests tend to measure a sample of the academic content taught in schools nationwide.
Criterion-Referenced Tests: 

Criterion-referenced tests determine what students can or cannot do, and not how they compare to others (Anastasi, 1988). Criterion-referenced tests report how well students are doing relative to a pre-determined performance level on a specified set of educational goals or outcomes included in the curriculum. Criterion-referenced tests are used when teachers wish to know how well students have learned the knowledge and skills which they are expected to have mastered. This information may be used as one piece of information to determine how well the student is learning the desired curriculum and how well the school is teaching that curriculum. Criterion-referenced tests give detailed information about how well a student has performed on each of the educational goals or learning outcomes included on that test. For instance, a criterion-referenced test score might describe which arithmetic operations a student can perform or the level of reading difficulty experienced. See Figure 1.8 which lists the differences between the two-types of tests.

	
	Norm-Referenced Test
	Criterion-Referenced Tests

	Aim
	· Compare a student’s performance with other students

· Select students for certification
	· Compare a student’s performance against some criteria (e.g. learning outcomes)
· Extent to which student has acquired the knowledge or skill

· Improve teaching & learning



	Types of Questions
	Questions from simple to difficult
	Questions of nearly similar difficulty relating to the criteria

	Reporting of results
	Grades are assigned
	No grades are assigned (whether skill or knowledge achieved or not

	Content coverage
	Wide content coverage
	Specific aspects of the content

	Examples
	UPSR, PMR, SPM national examinations, end of semester examinations, end of year examinations
	Class tests, exercises and assignments


             Figure 1.8 Differences between Norm-Referenced and Criterion Tests


SUMMARY

· Early evidence of educational testing was conducted in China, called the Imperial Examination system or keju system.

· The Imperial Examination was virtually the only path for common people to enjoy a privileged life if they passed.
· Galton argued that human mental abilities and personality traits are essentially inherited.
· In 1905 Alfred Binet produced the Binet-Simon scale (with Theodore Simon) which required subjects to perform 30 short reasoning tasks.
· Lewis Terman revised the Binet-Simon test by adapting some items, adding other items and establishing new age norms, and extended the upper age limit to "superior adults". This became the Stanford-Binet revision in 1916.
· A the test may be thought of as a set of tasks or questions intended to elicit particular types of behaviours when presented under standardised conditions and to yield score that have desirable psychometric properties.

· Measurement in education is the process by which the attributes of a person are measured and assigned numbers.

· Assessment is viewed as the process of collecting information with the purpose of making decisions about students.
· Assessment is aimed to help the learner and improve teaching.

· Summative assessment is comprehensive in nature; provides accountability and is used to check the level of learning at the end of the programme.
· Formative assessment is often done at the beginning of during the school year, thus providing the opportunity for immediate evidence for student learning in a particular subject area or at a particular point in a programme.

· The major reason for norm-referenced tests is to classify students. These tests are designed to highlight achievement differences between and among students to produce dependable rank order of students.

· Criterion-referenced tests determine what students can or cannot do, and not how they compare to others.
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Wow, her IQ is 145!


























Why do we assess?








Horses were presented with cards showing these patterns to test their ability to discriminate which pair of a symbol is associated with a food. The cards had the same smell to ensure that the animals did not discriminate based on smell. Also, the cards did not have colour so as not to complicate the horses and prevent the animals from discriminating based on colour. The results showed that horses are able to discriminate between shapes and patterns





         Alfred Binet  


            1822-1911





                        1.2 ACTIVITY


                              a)  Coment on Spearman’s application of “g”


                              b)   Discuss the differences between Spearman’s “g” and    


                                   Thurstone’s 7 mental abilities in describing the                                                          


                                   Intellectual ability of humans.                                                                    











   Assessing the Visual Discrimination Ability of Horses





        





























[source: D. Mader and E. Price, 1980. Discrimination Learning in Horses: Effects of Breed, Age and Social Dominance. Journal of Animal Science. 50: 962








                           SELF-CHECK 1.2 


What was David Wechsler’s objection to the Stanford-Binet                                    


      Intelligence Test?


What did he do instead?


What is Wechsler’s concept of intelligence?





                            


                        




















Figure 1.2(a) Stanford-Binet materials (1937) which shows the test materials for younger children 














Figure 1.5 Purpose of Assessment








How do we report assessment results?





ASSESSMENT








Figure 1.2 (b) A child performing the bead-stringing task which is part of the Binet-Simon tests of 1905. 





How do we interpret assessment results?





How do we know the assessment instruments are effective?





What do we assess?











How do we assess?





DIAGNOSIS





EXCEPTIONALITY





CERTIFICATION





PLACEMENT





ADMINISTRAION & COUNSELLING





INFORMING PARENTS





IMPROVING TEACHING








Interviewer:  Why do you assess?


Teacher:        Well, I assess to find out whether my students understand what has 


                      been taught.


Interviewer:  What do you mean by ‘understand’?


Teacher:        Whether they can remember what I taught them and solve 


                      problems.


Interviewer:  What do you do with the test results?


Teacher:        Well, I give students the right answers and point out the mistakes 


            made in answering the questions.





……a human encounter in which one person interacts with another directly or indirectly with the purpose of obtaining and interpreting information about the knowledge, understanding, abilities and attitudes possessed by that person (p.3).








                           SELF-CHECK 1.3 


How does Cattell conceptualise intelligence?


Discuss the difference between fluid and crystallised intelligence as proposed by Guilford.





                            


                        




















                           SELF-CHECK 1.4 


Ide                      a)   Identify the main difference between norm-referenced and                   


                                  criterion-referenced tests


What are the differences between formative and summative


Assessment?





                            


                        




















Should I analyse or should I describe the Japanese occupation of Malaysia!!!





Figure 1.1 Examination hall with 7500 cells in Guangdong in 1873. Cheating became a big problem despite tough measures to prevent it.











…..the process of gathering and discussing information from multiple and diverse sources in order to develop a deep understanding of what student know, understand, and can do with their knowledge as redult of their educational experiences; the process culminates when assessment results are used to improve subsequent learning (p.4).











“When the cook tastes the soup, that’s formative evaluation; when the guests taste the soup, that’s summative evaluation”


                - Robert Stakes





Imperial examination   Primary mental abilities   Assessment                    Psychometrics              Crystallised intelligence   Evaluation


Binet-Simon scale        Fluid intelligence              Criterion-referenced


Intelligence Quotient    Summative assessment    Norm-referenced


“g” Factor                     Measurement                    Formative assessment





KEY TERMS





                        1.1 ACTIVITY


                              a)  To what extent do you agree with Galton’s statement that                      


                                   human abilities are inherited?


      b)  Do you think IQ tests should be used in your schools?


                                   Why? Why not?


                              c)  How were army recruits selected in the US during WW I? 


   








Factor analysis is a statistical technique which is used to find if there is an underlying dimension among a list of variables. For example, with factor analysis it may be possible to reduce 15 variables to about 5 variables because there is a relationship and overlap between the 15 variables.





SELF.CHECK 1.1


Why is the Imperial Examination conducted in China?


How is the Imperial Examination system similar or different from current practices in your country>











