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Chapter 9: Analysis and Interpretation of Assessment Scores & Reporting Student Assessment

Chapter 9:
ANALYSIS AND INTERPRETATION OF ASSESSMENT SCORES & REPORTING STUDENT ASSESSMENT
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9.1 WHAT IS STATISTICS?
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For some people, the word ‘statistics’ is often associated with numbers while other are of the opinion that one has to be good in mathematics to understand and use statistics. Both these perceptions are not altogether accurate. Statistics is much more than numbers. Sure, it involves the assembling, classifying and tabulating of numbers but more important is how we analyse data for purposes of making decisions and generalisations. In fact, many of us are using statistics without being aware of it. For example, when we talk about average mathematics score, per capita income of parents in the district, the percentage of students who scored ‘A’, we are talking the language of statistics. What is statistics?
American Heritage Dictionary® defines statistics as: 
· "The mathematics of the collection, organization, and interpretation of numerical data, especially the analysis of population characteristics by inference from sampling."

The Merriam-Webster’s Collegiate Dictionary® defines statistics as 

· “a branch of mathematics dealing with the collection, analysis, interpretation, and presentation of masses of numerical data".
Jon Kettenring, President of the American Statistics Association defines statistics 
· "as the science of learning from  data. Statistics is essential for the proper running of government, central to decision making in industry, and a core component of modern educational curricula at all levels."      

In short, statistics pertains to the analysis, interpretation and presentation of data. It is applicable to a wide variety of academic disciplines from the physical and social sciences to the humanities. Statistics have been widely used by researchers in education and classroom teachers. In applying statistics in education, one begins with a population to be studied. This could be all Year 5 primary school pupils in Malaysia which is over 500,000 pupils in the country. For practical reasons, rather than compiling data about an entire population, we usually select or draw a subset of the population called a sample. In other words, the 40 Year 5 pupils that you teach is a sample of the population of Year 5 pupils in the country. The data you collect about the students in your class can be subjected to TWO types of statistical analysis depending on the purpose: 
· Descriptive Statistics: 
You use these statistical techniques to ‘describe’ how your students performed. For example, you use descriptive statistics techniques to summarise data in a useful way either numerically or graphically. The aim is to present the data collected so that it can be understood by teachers, school administrators, parents, the community and Ministry of Education. The common descriptive techniques used are the mean or average and standard deviation. Data may also be presented graphically used various kinds of charts and graphs.

· Inferential Statistics: You use inferential statistical techniques when you want to infer about the population based on your sample. You use inferential statistics when you want to find out about differences between groups of students, the relationship between variables or when you want to make predictions about student performance. For example, you want to find out whether the boys did better than the girls or whether there is a relationship between performance in coursework assessment and the final examination. The inferential statistics often used are the t-test, ANOVA and linear regression.

9.2 WHY USE STATISTICS?
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Say for example, you gave a geography test consisting of 30 multiple-choice questions to your class of 40 students at the end of the semester and you get a score for each student which is a measurement of a sample of the student’s ability. The behaviour tested could be the ability to solve problems in geography such as reading maps, the globe and interpretation of graphs. One of your students Mei Ling got 9 questions correct while Lina got 18 questions correct. 
· Does this mean that Lina’s geography knowledge and skills is better than Mei Ling? 
· Does it mean that the geography knowledge and skills of Lina is twice the ability of Mei Ling? 
· Are the scores 9 and 18 percentages? 
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These scores or marks are difficult to interpret because they are raw scores. Raw scores can be confusing if there is no reference made to a ‘unit’. So, it is only logical that you convert the score to a unit such as percentages and you get 30% for Mei Ling and 60% for Lina. 

Even the use of percentages may not be meaningful. For example, getting 60% in the geography test may be considered as ‘good’ if the test was a difficult test. On the other hand, if the test was easy, then 60% may be considered to be only ‘average’. In other words, to get a more accurate picture of the scores obtained by students on the geography test, the teacher should:
· Find out which student obtained the highest  marks in the class and the number of questions correctly answered.
· Find out which student obtained the lowest marks in the class and the number of questions correctly answered.

· Find out the number of questions correctly answered by all students in the class.

This illustrates that the marks obtained by students in a test should carefully examined. It is not enough to just report the marks obtained. More information should be given about the marks obtained, and to do this you have to use statistics
9.3 DESCRIBING TEST SCORES
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Let us assume that you have just given an English Test to a class of 35 Secondary I students. After marking the scripts, you have a set of scores for each of the students in the class, you want to find out more about how your students performed. See Figure 9.1 which shows the distribution of the score obtained by students in the test. The ‘frequency’ column show how many students scored for each mark shown and the percentage is shown in the ‘percentage’ column. You can describe these scores using TWO types of measures, namely Central Tendency and Dispersion.
A) CENTRAL TENDENCY: 
The term “central tendency” refers to the “middle” value and is measured using the mean, median and mode. It is an indication of the location of the scores. Each of three measures are calculated differently, and which one to use will depend upon the situation and what you want to show (Ebel, 1979). 

i) Mean: The mean is the most commonly-used measure of central tendency. When we talk about an “average”, we usually are referring to the mean. The mean is simply the sum of all the values (marks) divided by the total number of items (students) in the set. The result is referred to as the arithmetic mean. Using the data from Figure 9.1 and applying the formula below, you can calculate the mean.
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ii) Median: The median is determined by sorting the score obtained from lowest to highest values and taking the score that is in the middle of the sequence. For the example in Figure 9.1, the median is 53. The median is the score that divides the bottom 50% of the scores from the top 50%. There are 17 students with scores less than 53 and 17 students whose scores are greater than 52. If there is an even number of students, there will be not single point at the middle. So, you calculate the median by taking the mean of the two middle points, i.e. divide the sum of the two scores by 2. 

iii) Mode: The mode is the most frequently occurring score in the data set. Which object appears the most often in your data set? In Figure 9.1, the mode is 57 because 7 students obtained that score. However, you can also have more than one modes. If you have two modes it is bimodal. 

	Marks
	Frequency
	Percentage
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35
	1
	2.9

	41
	1
	2.9

	42
	1
	2.9

	43
	1
	2.9

	45
	3
	8.6

	46
	1
	2.9

	47
	1
	2.9

	49
	2
	5.7

	50
	2
	5.7

	51
	4
	11.4

	52
	1
	2.9

	53
	2
	5.7

	54
	1
	2.9

	57
	7
	20.0

	60
	1
	2.9

	62
	1
	2.9

	63
	1
	2.9

	64
	1
	2.9

	66
	1
	2.9

	71
	1
	2.9

	75
	1
	2.9

	Total
	35
	100.0




                                  Figure 9.1 The Distribution of English Marks Obtained
                                                               Among the 35 students





B) DISPERSION: 
Although a mean tells us about the group’s average performance, it does not tell us how close to the average or mean students scored. For example, did every student score 80% on the test or were the scores spread out from 0 to 100 percent. Dispersion is the distribution of the scores and among the measures used to describe spread are range and standard deviation. 
i) Range: The range of scores in a test refers to the lowest and highest scores obtained in the test. The range is the distance between the extremes of a distribution. For example, the highest score obtained is 75 and the lowest score obtained is 40. The range is therefore 75 ─ 40 = 35 

	
	   Marks
        X
	           X – X  ²          
	( X – X  )²

	
	        34
	35 – 39 =  - 4
	(-4)²   =  16

	
	        39
	39 – 39 =    0
	(0)²    =    0

	
	        45
	45 – 39 =    6
	(6)²    =   36

	
	        40 
	40 – 39 =    1
	(1)²    =     1

	
	        32 
	32 – 39 =  -7
	(-7)²   =   49

	
	        42
	42 – 39  =   3
	(3)²    =     9

	
	        37
	37 – 39  =  -2
	(-2)²   =    4

	
	        44
	44 – 39  =   5
	(5)²    =   25

	
	        36
	36 – 39  =  -3
	(-3)²   =    9

	
	        41
	41 – 39  =   2
	(2)²    =    4

	   Sum   Σ
	      390
	
	

	   Mean (X)  =
   N              = 

         
	        39 

        10


	
	Σ ( X – X  )²  = 153


                  Figure 9.2 Scores on a Science Test obtained by 10 students
ii) Standard Deviation: Standard deviation refers to how much do the scores obtained by students deviate or defer from the mean. Figure 9.1 is a set of scores obtained by 10 students on a science test. Based on the raw scores, you can calculate the standard deviation using the formula given below (Gronlund, 1988).

Standard Deviation   =         Σ ( X – X  )²  =         153             =          17  
                                                     N – 1                      9
                                  = 4.12
· The first step in computing the standard deviation is to find the mean which is 390 divided by 10 = 10.                                                                         __
· Next is to subtract the mean from each score in column labelled  X – X . Note that all numbers in this column are positive. The squared differences are then summed and the square root calculated.
· The standard deviation  is the positive square root of 153 divided by 9 and is 4.12. 
            To better understand what does the standard deviation mean, refer to Figure 9.3 which shows the spread of scores with the same mean but different standard deviations. 

· For Class A, with a standard deviation of 4.12, approximately 68% (1 standard deviation) of students scored between 34.88 and 43.12. 
· For Class B, with a standard deviation of 2, approximately 68% (1 standard deviation) of students scored between 37 and 41.

· For Class C, with a standard deviation of 1, approximately 68% of students scored between 38 and 40. 





                Figure  9.3  Distribution of Scores with Varying Standard Deviations

Note that the smaller the standard deviations, the greater the scores tend to ‘bunch’ around the mean and vice-versa. Hence, it is not enough to just examine the mean alone because the standard deviation tells us a lot about the spread of the scores around the mean. Which class do you think performed better? The mean does not tell us which class performed better. Class C performed the best because approximately two thirds (⅔) of the students scored between 38 and 40. 




SKEW
Skew refers to the symmetry of a distribution. A distribution is skewed if one of its tails is longer than the other. Refer to Figure 9.4(a) which shows the distribution of the scores obtained by 38 students on a history test. There is a negative skew because  it has a longer tail in the negative direction. What does it mean? It means that the more students were getting high scores on the history test which may indicate that either the test was too easy or the teaching methods and materials were successful in bringing about the desired learning outcomes.                                         


Refer to Figure 9.4(b) which shows the distribution of the scores obtained by 38 students on a biology test. There is a positive skew because  it has a longer tail in the positive direction. What does it mean? It means that more students were getting low scores in the biology test which indicates that the test was too difficult. Alternatively, it could mean that the questions were not clear or the teaching methods and materials did not bring about the desired learning outcomes. 


9.3 STANDARD SCORES


After having given a test, most teachers report the raw scores obtained by students. Say for example, Zulinda, a Form IV student earned  the following scores in the end of semester examination:

· 80 for science

· 72 for history

· 40 for English 
With these raw scores alone, what can you say about Zulinda’s performance on these tests or her standing in the class? Actually, you cannot say very much. Without knowing how these raw scores compare to the total distribution of raw scores for each subject, it is difficult to draw any meaningful conclusions regarding her relative performance in each of these tests. How do you make these raw score  meaningful? 

· Assume that the score of all three tests are approximately normally distributed.

· The mean and standard deviation of the three tests are as follows:

· Science: Mean = 90 and Standard 
· Deviation = 10

· History: Mean = 60 and Standard Deviation = 12

· English: Mean = 40 and Standard Deviation = 15

Based on these additional information, what statements can you make regarding Zulinda’s relative performance on each of these three tests? The following are some conclusions you can make:
· Zulinda did best on the history test and her raw score of 72 falls at a point one standard deviation above the mean.

· Her next best score is English and her raw score of 40 falls exactly at the mean of the distribution of the scores.

· Finally, even though her raw score for science was 80, it falls one standard deviation below the mean.

A) Z  SCORE
Converting Zulinda’s raw scores into “z scores”, we can say that she achieved a:

· z score of    +1 for history

· z score of      0 for English

· z score of    - 1 for science.

What is a z score? How do you compute the z score? A z score is a type of standard score. The term standard score is the general name for converting a raw score to another scale using a predetermined mean and a predetermined standard deviation. Z scores tell how many standard deviations away from the mean the score is located. Z scores can be positive or negative. A positive z score indicates that the value is above the mean while a negative z score indicates that the value is below the mean. A z score is a raw score that has been transformed or converted to a scale with a predetermined mean of 0 and a predetermined standard deviation of 1. A z score of – 6 means that the score is 6 standard deviations below the mean. 

The formula used for transforming a raw score into z scores involves subtracting the mean from the raw score and dividing it by the standard deviation.


Let’s use this formula to convert to convert Kumar’s marks of 52 obtained in a geography test. The mean for the test is 70 and the standard deviation is 7.5.
                                     __          

                               X – X            52 – 70          – 18 

             z    =                         =                    =                 =  – 2.4

                                  SD                 7.5              7.5

The z score computed for the raw score of 52 is – 2.4 which means that Kumar’s score for the geography test is located 2.4 standard deviations below the mean.  

EXAMPLE: Using the z score to make decisions
A teacher administered two Bahasa Melayu tests to students in Form Four A, Form Four B and Form Four C. The two top students in Form Four C were Seng Huat and Mei Ling. The teacher was planning to give a prize for the best student in Bahasa Melayu in Form Four C but was not sure who was the better student. 
                                                        Test 1               Test 2             

                 Seng Huat                         30                     50                              
                 Mei Ling                           45                     35                                

                 Mean                                 42                      47

                 Standard Deviation             7                        8
The teacher could use the mean to determine who was better. But, both students have the same mean. How does the teacher decide? Using a z score can tell the teacher how far from the mean are the scores of the two students and thus who performed better. Using the formula above, the teacher computes the z score shown below:
                                    Test 1                                    Test 2                   TOTAL

         Seng Huat          30 – 42    =   –  1.71           50 – 47  =  0.375        – 1.34
                                         7                                        8

         Mei Ling            45 – 42    =      0.43           35 – 47  =  – 1.50        – 1.07
                                         7                                        8


Upon examination of the table above, the teacher finds that both Seng Huat and Mei Ling have negative z scores for the total of both tests. However, Mei Ling has a higher total z score (–1.07) compared to Seng Huat’s total z score (–1.34). In other words, Mei Ling’s total score was closer to the mean and therefore the teacher concludes that Mei Ling did better than Seng Huat.
Z scores are relatively simple to use but many educators are reluctant to use it, especially when test score are reported as negative numbers. How would you like to have your mathematics score reported as – 4? For these reasons, alternative standard score methods are used such as the T score. 

B) T  SCORE

The T score was developed by W. McCall in the 1920s and is one of the many standard scores currently used. T scores are widely used in psychology and education, especially when reporting performance in standardised tests (Nitko, 1983). The T score is a standardised score with a mean of 50 and a standard deviation of 10. The formula for computing the T score is:

Say for example, a student has a z score of 1.5 and to convert it to T score you get this:

                        T  =    10 (z)  +  50    =   10 (– 1.0)  + 50    = (– 10) + 50

                            =    40
When converting z scores to T scores, you should be careful not to drop the negatives. Dropping the negatives will result in a completely different score.

9.4 THE NORMAL CURVE


The normal curve (also called the ‘bell curve’) is a hypothetical curve that is supposed to represent all natural occurring phenomena. In a normal distribution, the mean, median and mode have the same value. It is assumed that if we were to sample a particular characteristic such as the height of Malaysian men, you will find that the average height to be 5 feet 4 inches. However, there will be a few men who will be relatively shorter and an equal number who are relatively taller. By plotting the heights of all Malaysian men according to frequency of occurrence, you a expected to obtain something similar to a normal distribution curve. Figure 9.5 shows a normal distribution curve for IQ based on the Wechsler Intelligence Scale for Children. In a normal distribution, about two-thirds (⅔) of individuals will have an IQ of between 85 and 115 with a mean of 100. According to the American Association of  Mental Retardation (2006), individuals who have an IQ of less than 70 may be classified as mentally retarded or mentally challenged and those who have an IQ of more than 130 may be considered as gifted. 
Similarly, test scores that measure a particular characteristic such as language proficiency, quantitative ability or scientific literacy of a specific population can be expected to produce a normal curve. The normal curve is divided according to standard deviations (i.e. – 4s, – 3s …… +3s and 4s) which are shown on the horizontal axis. The area of the curve between standard deviations is indicated as a percentage on the diagram. For example, the area between the mean and standard deviation +1 is 34.13%. Similarly, the area between the mean and standard deviation –1 is also 34.13%. Hence, the area between standard deviation –1 and standard deviation +1 is 68.26%. It means that in a normal distribution, 68.26% of individuals will scores between standard deviations – 1 and +1. 
In using the normal curve, it is important to make a distinction between standard deviation values and standard deviation scores. A standard deviation value is a constant and is shown on the horizontal axis in Figure 9.5. On the other hand, the standard deviation score is the obtained score when we use the standard deviation formula (which we discussed earlier). For example, if we obtained a standard deviation equal to 5, then the score for 1 standard deviation is 5 and the score for 2 standard deviation is 10, the score for 3 standard deviation is 15 and so forth. Standard deviation values of –1, –2, and –3 will have corresponding negative scores of –5, –10 and –15. 



Note that in Figure 9.5, z scores are indicated from + 1 to + 4 and –1 to –4 with the mean as 0. Each interval is equal to one standard deviation. Similarly, T scores are reported from 10 to 90 (interval of 10) with the mean set at 50. Each interval of 10 is equal to one standard deviation. 
9.5 NORMS



In norm-referenced assessment, an individual’s performance is evaluated in relation to other people’s performances. Norm-referenced tests are seldom used in Malaysia but in the United States, standardised tests are widely used. Perhaps, because of the decentralised education system, school-based assessment is extensively practiced. There are no national examinations like the PMR or SPM as in Malaysia. Hence, teachers in the United States who want to find out how their students are performing compared to other students in the country, rely on norm-referenced tests to compare the performances of their students to the performances of other students in the norm group. 


What are norms? Norms are the characteristics of a population accurately estimated from the characteristics of a representative subset of the population (called the sample or norm sample). Based on the norm sample, norms are produced. For example if you have norms of reading ability for children of different age groups, you will be able to compare the performance of a 7 year old in your class on the reading ability test with the rest of the population. In other words, you can determine whether your 7 year old is reading at the level of other 7 year olds in the country. In establishing these norms you have to ensure that the norm sample is representative of the population.
                                        Reading Ability (8 Year Old)
	Score
	Percentile

	50
	96

	49
	90

	48
	84

	47
	78

	46
	70

	47
	66

	46
	58

	45
	50

	44
	45


                                Table 9.1 Norms for a Reading Ability Test

Representativeness: When you compare your students with the rest of the population, you wan to ensure that the norm sample is representative. In other words, the individuals tested in the norm sample must consist of the appropriate age group, taking into consideration gender differences, geographic location and cultural differences. For example, the 8 year old selected for the norm sample should reflect 8 year olds in the country according to gender (male and female), geographic location (urban or rural) and cultural differences. Say for example, the norm sample consists of 3000 Malaysian primary school children with 500 students for each age group (7 year old = 500 students, 8 year old = 500 and so forth). The norm sample should consist of children in all the states of Malaysia, include all the ethnic groups in the country, drawn from different socio-economic backgrounds and geographic locations. Based on the norm sample of 3000 primary school children, the following hypothetical norms on reading ability in Bahasa Malaysia for Malaysian children was produced (see Figure 9.1). 

Percentile ranks (percentiles) are used in standardised tests which allow teachers to compare the performance of their students with the norm group. An 8 year old student who obtained a score of 48 on the test has a percentile rank of 84. It means that the student is reading at a level as well or better than 84% of other 8 year old students on the test. Similarly, an 8 year old who obtains a percentile rank of 45 is reading as well as or better than 45% of 8 year olds in the norm sample.
To use norms effectively, you should be sure that the norm sample is appropriate both for the purpose of testing and for the person being tested. If you recognise that the test norms are inadequate, you should be cautious because you may obtain misleading information about the abilities of your students. The organisation responsible for developing the norms should clearly state the groups tested because you want to ensure that the norm sample is similar to your students. In other words, the norm sample should consist of the same type of people in the same proportion as are found in the population of reference. The norm sample should be large enough to be stable over time.

9.6 “Pencils down!”


“Pencils down” is commonly used phrase to mark the end of a testing session. But, your testing programme does not end with these words. Actually, is the beginning of a comprehensive plan is devised to report the results of your assessment or testing programme. The planned and active use of test results is an important part of the instructional process. It is not enough to analyse assessment data and report the results to students. If this is the case, then the assessment process is incomplete.
9.7 How Is Student Assessment Results Used?


After having analysed assessment data that you have collected at the end of a semester or end of the year, the next task is to make a report of the information to improve decisions and help the school or institution to improve and help students learn even more (Morris Fritz-Gibbon and Freeman, 1987). Based on the report the school or institution is able to determine:

· the extent to which it has met all learning outcomes or objectives, 

· the strengths and weaknesses of individual subject areas, 

· the learning needs of students

· whether individual students should be promoted to the grade or level

· which part of the school’s curriculum that needs help. 

These decisions are critical and educators should give careful thought to how assessment results are reported and to whom. They are the only source of information that some audiences receive about actual student learning. Therefore, educators should thoughtfully design and prepare reports about assessment results. Otherwise, they might mislead audience and cause them to misinterpret and/or misuse the results. 

9.8 Who Is The Audience Addressed In The Report?


When preparing the assessment report, you should be aware who is the audience as there are many stakeholders involved in any school or educational institution. Any report reporting of assessment results will depend on what a particular audience wants and needs. Among the audiences are:
· students

· teaching staff 

· curriculum review committees

· school administrators

· school districts

· parents

· government authorities

· teachers

· associations or unions

· community

· accrediting bodies

You should be aware as to what each audience members want to know and what you want them to know. You should determine the  kind of data hey understand, how much do they want, what format(s) will be most effective (narrative summary, graphs & charts, numerical). In some instances, you may produce only one report serving multiple audiences and in other instances there are several reports, each tailored to one specific audience. 

9.9 What Types Of Information Should Be Included In The     Report?
Depending on the audience, an assessment report can include enough information to answer four basic questions:


Most important is to establish who needs the information. i.e. what the audience wants. Regardless of who is the audience, it is important to ensure that the information will give meaningful understanding of the performance of the educational institution and the students. The following are key components that should be included in the report: 
· What students have learned and the school's effectiveness. In other words the proportion of students meeting learning outcomes or objectives. 

· Percentage fully meeting expectations

· Percentage substantially meeting expectations

· Percentage substantially failing to meet expectations

· Demographic data that helps describe the school population and identify special problems or needs (e.g., mobility rate, proportion of students from low-income families).

· Other indicators of school effectiveness (e.g., attendance, dropout, and graduation rates; academic awards; satisfaction),

· Analyses showing the proportion of students in various groups (e.g., income level, minority groups, students with disabilities) who meet objectives/outcomes,

9.10 What Should Be The Format Of The Report?
The format of the assessment report will influence readers' motivation to read the report as well as the perceptions that readers acquire from the reports. Points to consider when designing the report: 

· Level of detail
· Some audiences may prefer brief, easy-to-read summaries

· Some readers want considerable detail. 

· May be necessary to prepare different reports for different audiences.

· Avoid reporting results that can be linked to individual teachers. Tendency for readers to interpret results as indicators of the effectiveness of individual teachers.
· Decide whether each learning outcome always be reported separately or should they be clustered
· Decide if each grade always be reported separately
· Charts, graphs, and tables to be used

· Visual aids are used to present information more efficiently and meaningfully than text. 

· Visual aids should be used carefully because charts and graphs are sometimes misleading (e.g. the scale used is much smaller than the range of scores on a test)

· There should be a balance between charts, graphs, and tables to text

· Some people prefer to examine charts, graphs, or tables in order to obtain quantitative information. 

· Some people may be bored when information is repeated in the text. 

· Some people need the contextual information that is presented when numbers are embedded in text. 

Example:  

Pie charts are an excellent way to show parts of a whole. They emphasize general findings, but do not make small differences apparent. Pie charts with more than five or six slices should be avoided. For this reason, pie charts are used only with categorical data with a relatively small number of values or categories. Use a bar chart when you are showing several categories.
Example:

Bar charts are often used to compare differences between groups. This type of chart, like the pie chart, is also used with categorical data, and can illustrate up to about 15 categories very effectively. Bar charts make small differences between categories easily distinguishable.
The choice of report format should be based on the material in the report and its audience. Full reports are useful to audiences interested in the details of an assessment. They can also serve as complete records of assessment activities. Assessment summaries are used to highlight particular findings, to focus on specific issues, and to summarise assessment activities for audiences not inclined to read a full report. Results can also be used in assessment notes, brochures, or flyers to publicise an assessment project or finding or highlight a particular programme. Web reporting provides easy access to a wide range of audiences, makes specific data available and interactive, and enables audiences to answer customised questions. 

· Data is to presented as comparisons with standards and expectations or with results from previous years; or with state assessment or commercial norm-referenced tests

· Statements regarding why some students are not meeting outcomes/objectives, and descriptions of efforts to improve student learning (future, current, or previous).

· Length of report - Avoid allowing reports to become so long that few people will read them.

· To facilitate reading organise and index reports so that readers can quickly locate information they need. Devices such as executive summaries with page or chapter number references and detailed tables of contents can be very effective.

9.11 How Is Information In The Reports Used?

People who use assessment results often draw conclusions about content domains that are much broader than those actually included in the assessment. For example, they may make statements about student achievement in world history or environmental sciences based on responses to just a few forced-choice test questions. Or, they may make general statements about student writing skills based on responses to a single prompt that required only expository writing, or about artistic abilities based on a crayon drawing of a house. These examples clearly represent unwarranted generalizations. Other inappropriate generalizations and discovers too late that there are not enough assessments for all students. The sources of error are likely to vary from one testing situation to another. If errors resulting from different sources of information – such as different kinds of assessment procedures--are random, they are likely to balance one another. For this reason, assessment interpretation and use will probably be improved if they are based on multiple sources of information.

Multiple sources of information also help compensate for the shortcoming that information does not cover the assessed content comprehensively (Freeman and Lewis. 1998). It occurs because, as discussed in the previous section about generalization, the assessment is brief and covers only a small portion of the content. Or, perhaps the content includes both knowledge and skills, and different types of assessment procedures (such as a paper-and-pencil test and a performance-based examination) should be used with different portions of it. Again, multiple sources of information should enable educators to make more valid interpretations and uses.

To illustrate, one could draw firmer conclusions about students' knowledge and skills related to a civil war from the results of several assessments that each focused on different aspects of the war. The assessments were of several types, such as multiple-choice or matching tests and essays about the causes of the war, social conditions during it, or the impact of it on the country. Together, the assessments covered the war comprehensively. Multiple performance-based assessments might be used--for example, requiring students to level assessments only after determining that such uses are appropriate.

Faculty, staff, and administrators who are involved in assessment planning will be more likely to use the results. Findings should be shared with department faculty members in a written report that could be used to generate discussions at faculty meetings or annual retreats. (What does the report tell you about your course or program? What possible changes are indicated? How could our department use these results to best advantage?) Additional reports or presentations can be prepared for different audiences, depending on their assessment needs.
9.12 Confidentiality

Confidentiality is extremely important in assessment result reporting. Who will have access to the results? Open reporting will probably be appropriate if an assessment is focused on a university-wide program and results are aggregated at the university level. Reporting to program directors only may be most appropriate if assessment is focused on improving a particular program. The assessment team must be concerned with participant confidentiality, also. Data should be aggregated to protect individuals and comments and open-ended survey responses revised to remove individual identifiers.


SUMMARY


· Statistics is a mathematical science pertaining to the analysis, interpretation and presentation of data.

· Data collect about students can be subjected to statistical analysis, which serves two related purposes: descriptive and inference.

· The term “central tendency” refers to the “middle” value and is measured using the mean, median and mode. It is an indication of the location of the scores.

· The mean is simply the sum of all the values (marks) divided by the total number of items (students) in the set.

· The range of scores in a test refers to the lowest and highest scores obtained in the test.

· Standard deviation refers to how much do the scores obtained by students deviate or defer from the mean.

· Skew refers to the symmetry of a distribution.
· A negative skew has a longer tail in the negative direction. 

· A positive skew has a longer tail in the positive direction.

· The standard score refers to raw score that has been converted from one scale to another scale using the mean and standard deviation.

· Z scores tell how many standard deviations away from the mean the score is located.

· The T score is a standardised score with a mean of 50 and a standard deviation of 10.
· The normal curve (also called the ‘bell curve’) is a hypothetical curve that is supposed to represent all natural occurring phenomena.
· In norm-referenced assessment, an individual’s performance is evaluated in relation to other people’s performances.
· Norms are the characteristics of a population accurately estimated from the characteristics of a representative subset of the population (called the sample or norm sample).
· The planned and active use of test results is an important part of the instructional process.
· The aim of the assessment report is to improve decisions and help the school or institution to improve and help students learn even more.
· Educators should thoughtfully design and prepare reports about assessment results.

· When preparing the assessment report, onee should be aware who is the audience.

· The format of the assessment report will influence readers' motivation to read the report as well as the perceptions that readers acquire from the reports.

· People who use assessment results often draw conclusions about content domains that are much broader than those actually included in the assessment.

· Confidentiality is extremely important in assessment result reporting.
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                        9.1 ACTIVITY


                              a) Illustrate how statistics are useful when analysing scores


                                  obtained by students in a class.


                              b) What is the difference between mean, median and mode?


                              c)  Discuss the difference between descriptive and inferential


                                   statistics. 
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9.1 Why Use Statistics?


9.2 Describing Test Score


Central tendency


Dispersion


Skew


9.3 Standard Scores


z score


T score


9.4 The Normal Curve


9.5 Norms


9.6 “Pencils down”


9.7 How is Student Assessment Results Used?








All the data you have collected on the performance of students will have to be analysed. In this chapter we will focus on the analysis and interpretation of the data you have collected about the knowledge, skills and attitudes of your students. 


You analyse and interpret the information you have collected about your students quantitatively and qualitatively. For the quantitative analysis of data, various statistical tools are used. For example, statistics are used to show the distribution of scores on a geography test and the average score obtained by students.


	After having collected and analysed the assessment data collected about students, the next step is to make the information available to relevant stakeholders such as parents, school administrators, government authorities, potential employers and the community. The format of the report and the information included will depend on the audience addressed. The information should be presented in a form that will encourage the audience concerned to read and understand. The level of detail included in the report will depend on the demands of the audience and whether it will be use effectively.








Upon completion of this chapter, you should be able to:


Differentiate between descriptive and inferential statistics


Compute various central tendency measures


Explain the use of standard scores


Compute the z score and T score


Describe the characteristics of the normal curve


Explain the role of norms in standardised tests


Explain how assessment results are used


List the types of information included in an assessment report


Discuss the format of the assessment report


Explain the need for confidentiality

















Figure 9.4 (b) Positive Skew








     Figure 9.4 (a) Negative Skew
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                           SELF-CHECK 9.1


                           a) List some characteristics of the normal curve.       


                           b) What are norms? How are norms used?


                          c) Do you think we should have standardised tests with norms for 


                              the measurement of different kinds of abilities?








                            


                        




















                        10.1 ACTIVITY


                              a)  What kind of assessment reports are prepared by your


                                    institution?


                              b)  How is the information in the assessment used?


                              c)  Who uses the information in the assessment report?      


   








What did we do?


Why did we do it?


What did we find?


 How will we use it





                                 


    T  =   10 (z)   +  50 








                                __          


                                X – X


             z    =   


                                   SD














ENGLISH SCORES





                        9.2 ACTIVITY


Co               Convert the following z-scores to T scores


                                  Z score                            T score 


                                  + 1.0                                 _____


                                                     – 2.4                                 _____


                                                     + 1.8                                 _____


  


             Why would you use T scores rather than z scores when reporting   


              performance of students in the classroom?   
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                           SELF-CHECK 9.1


                           a) What is the difference between the range and standard                             


                           b) What is the difference between a standard deviation of 2 and a 


                               deviation of 5?
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 Class C                      38.00         39          40.00                  SD = 1.00





� EMBED StaticEnhancedMetafile  ���





Chapter 1: Introduction


Chapter 2: Deciding What to Assess


Chapter 3: Assessing Learning Outcomes               


                  Using Objective Tests


Chapter 4: Assessing Learning Outcomes 


                  Using Essay Tests


Chapter 5: Assessing Learning Outcomes


                  Using Projects and Practicals          


Chapter 6: Assessing Learning Outcomes 


                 Observation Checklists, Oral 


                 Tests and Portfolios


Chapter 7: Reliability and Validity of 


                  Assessment Methods 


Chapter 8: Test Preparation. Administration               


                   and Item Analysis


Chapter 9: Analysis and Interpretation of 


                  Assessment Scores and


                  Reporting Student Assessment





 Class A                     34.88          39          43.12                  SD = 4.12





                        9.1 ACTIVITY





                                A teacher administered an English test to 10 children in 


                                her lass. The children earned the following marks: 14, 28, 


                                48, 52, 77, 63, 84, 87, 90 and 98. For the following 


                                distribution of marks, find the following:


mean


median


range


standard deviation


                 





   








Figure 9.2 


Graph Showing the Distribution of English Scores








 Class B                      37.00         39          41.00                  SD =  2.00





9.8 Who is the Audience


        Addressed in the Report?


9.9 What Type of Information


        Should be Included in the
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        of the Report?


9.11 How is Information in the 


        Report Used?


9.12 Confidentiality
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Figure 9.5 The Normal Distribution Curve
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