[bookmark: _top][image: ]How to use Contest’s test result analysis?
This document is intended to help you to interpret Contest’s test result analysis and using it for adapting the grading at option, question and test level.

Version: August 2021


In order to do this, you will need the document Reportbook.xlsx. 
· If you do not have a Contest account, this document is sent to you by email. This document is named REPORT_<course_code+exam_name+date>.
· If you do have a Contest account, you can download Reportbook.xlsx as follows: 
  
Reportbook.xls
1. Go to the Reports tab.
2. In the dropdown menu Report Modules, make sure that the Grading report is selected.
3. Click the Generate button.
4. In the dropdown menu Export to the selected format, choose Excel Worksheet.
5. Click on the text Export. This will export the .xlsx-file. 

[bookmark: _Toc535931360]Quick links / Frequently asked questions 
1. Where do I find the answers of my students?
2. How do I know whether my students left questions unanswered?
3. Where do I find the points and grade per student?
4. How does ConTest calculate the grade?
5. How do I get a first impression of the quality of my questions?
6. How do I improve the scoring based on the item analysis?
7. Where do I find more detailed information on the quality of my test and of my questions?
8. I’m confused by the terminology. Could you enlighten me?
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[bookmark: _Toc535875740][bookmark: _Toc535931362]Quick start guide
[bookmark: _Where_do_I][bookmark: _Toc535875741][bookmark: _Toc535931363]Where do I find the answers of my students?
You can find the unprocessed answers of the students in testdata.csv (see Table 1 for an example). If you do not have a ConTest account this file will be sent to you with the name DATA_<course_code+exam_name+date>.CONTEST ACCOUNT
You can find the answers per student (testdata.csv-file) here:
· Go to the Data tab
· Click on the button Export. This will export a.csv-file (testdata.csv) with the answers of students.


[image: ]
[bookmark: _Toc535875742][bookmark: _Ref524642237]Table 1: Example of testdata.csv. The student numbers are left blank in this example, except for the key form 000000. 
[bookmark: _How_do_I_2][bookmark: _Toc535931364]How do I know if my students left questions unanswered?
In the tab Participant Score Report (see Table 2) and in the Grading Report (see Table 3) in the Reportbook.xlsx, the columns Open (see green squares) indicate the number of unanswered questions per student. 

In case you do not have a Contest account and want to make sure they really did not fill in something, you will need to find their answer sheets in the paper pile of answer sheets, which you can collect from the ESA desk after you have received an email with the data and the report.






In case you do  have a Contest account, you can use the search option in Contest:
· Login to Contest and open the exam
· Go to the Data tab.  
· In the field Participant number, fill in the student number and click Search.
· The data will show.
· Click on the document icon to open the student’s data, including the scan.
· You can zoom in by hovering the mouse over the scan, or download the scan as pdf.
· You can edit the recorded student answer by pressing the Edit button. 
· Click Save to save.

See ‘How do I create a test result analysis in ConTest?’ on how to create a new test result report yourself.
[bookmark: _Where_do_I_1][bookmark: _Toc535875743][bookmark: _Toc535931365]
Where do I find the points and grade per student?
In the Excel file ReportBook.xls, you can find this information in two separate tabs: 
[bookmark: _Ref524646328][bookmark: _Ref524646332]Participant Score Report tab (without student names, without grades)
[image: ]
[bookmark: _Ref535566832]Table 2: Example of the Participant Score Report in ReportBook.xls. Red squares indicate the two scores ways scores are ordered; Green square: The open column indicates the unanswered questions per student.
Content:
· The total score per participant number. 
· Student names are not included.
Feature:
· Ordered by participant in the left part of the table.
· Ordered by score on the right part of the table.
[bookmark: _Ref524646340][bookmark: _Ref524646342]Grading Report tab (including student names)
In the grading report tab (see Table 3 for an example), the student numbers are listed together with the names of the students. It also contains the total score, bonus points awarded and the grades (refer to the next section to see how it is calculated). Open questions can only be added manually in ConTest.
[bookmark: _Ref524643348]Table 3: Example of the Grading Report in ReportBook.xls Left red square: score information. Right red square: grade information. Green square: information on the number of unanswered questions per student.
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[bookmark: _How_does_ConTest][bookmark: _Toc535875744][bookmark: _Toc535931366]How does ConTest calculate the grade?
ConTest draws a straight line between the average guessing score, corresponding to a grade of 1.0, up to the maximum score, which is awarded a grade of 10.0. Up to the average guessing score, the students are awarded with a 1.0.
You can find a plot of the score-grade transformation on the Meta Data Report tab. See Figure 1 for an example, of the score-grade transformation for 22 simple MCQs with 4 options. You could use the plot to communicate the calculation of the grade to your students.
[image: Image_4]
[bookmark: _Ref524643636][bookmark: _Ref535503719]Figure 1: Score-grade transformation for an exam with 22 questions

[bookmark: _How_do_I_3][bookmark: _Toc535875746][bookmark: _Toc535931367]How do I get a first impression of the quality of my questions?
Open the Item advice report tab and scroll down for advice based on the difficulty of the question (p’) and on whether the score for this question correlates with the scores for all other questions (Rir). For an example, see below in Table 4. A detailed description of how p’ and Rir are calculated can be found in chapter 4.4.
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[bookmark: _Ref535873417][bookmark: _Ref535873408]Table 4: Item advice report in words

[bookmark: _How_do_I_4][bookmark: _Ref535868850][bookmark: _Toc535875747][bookmark: _Toc535931368]How do I improve the scoring based on the item analysis?
[image: ]
[bookmark: _Ref535868652]Figure 2: Step 2.1 mark all correct options (underlined) with a z-value below 0.2, and 2.2: marking all incorrect options with positive z-values. You can find the Item analysis report in the Reportbook.xlsx.


1. Print the item analysis report (see Figure 2)
2. Mark all Rir-values below 0.2  Check what is going on in the following steps, especially when the number of students affected (f) is relatively high. 
2.1. Mark all correct options (underlined data) with a negative z-value or a z-value below 0.2  check whether these options were incorrect. If so, change the scoring.
2.2. Mark all incorrect options that have a positive z-value  check whether these options were correct, or partially correct. If so, change the scoring.
3. If some low/negative Rir-values were unexplainably low by the above steps[footnoteRef:1]: [1:  This question does not give information or gives misinformation about how well students master this course. Therefore, the question should not influence the grade. However, you might want to give students who got the answer right credits for their achievement. Consider the following in Contest or elsewhere:] 

3.1. In case of a high p: Give all students full points. 
3.2. In case of a low p: Remove the question from the grading, and give bonus points to the few (good performing) students who got the answer correctly.  
More information on the steps can be found in 3.1 How do I use the test results to adjust my scoring and grading?

[bookmark: _Where_do_I_2][bookmark: _Toc535875748][bookmark: _Toc535931369]Where do I find more detailed information on the quality of my test and of my questions?
If you want more information check the following tabs:
· Test analysis report (entire test): Cronbach’s alpha: you can find Cronbach’s alpha here, which is a measure for the reliability of the test. Cronbach’s alpha should ideally be at least 0.8 when this tests is determining the final grade for your course alone. Otherwise, it should be at least 0.7. 
· Score frequency report (entire test score): this is a histogram of the scores. 
· Item analysis report: Here you can find the average score per question (p-value), the correlation of each option with the total score (z-value)
[bookmark: _2-Test_result_analysis][bookmark: _I’m_confused_by][bookmark: _Toc535931370][bookmark: _Ref535565792][bookmark: _Toc535875749]I’m confused by the terminology. Could you enlighten me?
Here is an overview of confusing terms:
Correlation:	Whether two things are related. Example: question 1 and question 2 correlate if students who correctly answer question 1, also correctly answer question 2. And if students who incorrectly answer question 1, also incorrectly answer question 2. Examples of correlations are Rir, Rit, and z.
Difficulty: 	How difficult a question was. This is measured by the p-value, which is the percentage of students who answered this question correctly, or the average score. However, if the p-value is high, the difficulty is low.
Distractor:	Option that is not the correct answer.
Frequency:	Number of times that something occurs. Example: the frequency of option C is the number of students that chose option C. The frequency of 6.15 points is the number of students that had a total score of 6.15 points.
Grade:	The grade for the test that is communicated to the student. The grade is calculated from the total score by a formula, the item-grade transformation. 
Item:	Question. For open questions, it is a subquestion. An item is the smallest unit in a test. 
Key:	Option that is the correct answer.
Reliability:	How reliable the grade is, based on an estimation of the measurement error. Cronbach’s alpha is measure for the reliability. The higher alpha, the higher the reliability. Reliability and reliability are two different things.
Score:	The number point(s) that a student earns per question (item score) or for the whole test. Total score is the sum of all item scores. Score is expressed in points.
Validity:	To what extent does the test represent the learning objectives that it is supposed to cover, at the right level? This is not covered in the test result analysis. You could make an assessment matrix to check whether your test is valid. Representativity (of the learning objectives) is a synonym. 
[bookmark: _Toc535931371]Test result analysis data and how to use it
[bookmark: _How_do_I_5][bookmark: _Toc535875750][bookmark: _Toc535931372][bookmark: _Ref535869006]How do I use the test results to adjust my scoring and grading?
In the next chapter, you will find an overview of the tabs in the ScoreBook.xls document that you can use to adjust your scoring (per item) and grade calculation for this test. 
 
Figure 3: Test result analysis on three levels: 1. assessment level, 2. item level, and 3. option level
1. Analysis
You will analyse the test on three levels:
· Assessment level: what impression does the overall test give?
· Item level: are there questions (items) need your attention? You will analyse 
· whether the question was reasonably difficult (p-value), and 
· whether an individual question was able to discriminate between ‘good performing students’ (students with a high total score) and ‘bad performing students’ (students with a low total score). 
· Option level: within a question (item), were there for example options that were chosen by relatively good performing students and that are (in hindsight) also correct or partially correct?
2. Adjusting scoring
Based on the analysis, you may choose to change the key (which answer is correct) and/or grant points to options that were correct too, or that were partially correct. If that is not enough, you might choose to give all students full points for an item, and/or give bonus points for students who gave the correct answer.
3. Adjusting grading
If the test was made really badly, and did not reflect the level of the students, you might want to increase the grade by adjusting the score-grade transformation. 
[bookmark: _Toc535875751][bookmark: _Toc535931373]Detailed steps in using item analysis to improve scoring (see 2.7)
Here is a more detailed version of How do I use the test result analysis for changing the scoring in a straight-forward way?

	Step
	Analysis
	Adapt scoring
	Next year

	1.
	Print the item analysis report. (see Figure 2)
	
	

	2.
	For all items with Rir-values below 0.2, execute 2.1 and 2.2  (see Figure 2):
	
	

	2.1
	Search for correct options (underlined) with z-values below 0.2:
 Especially if chosen by a substantial amount of students, check whether these options were incorrect (incorrect key). 
	If so, change the scoring.
	Rephrase next year.

	2.2
	Search for incorrect options that have a positive z-value: 
 Especially if chosen by a substantial amount of students, check whether these options were correct, or partially correct. 
	If so, change the scoring.
	Rephrase next year.

	3.
	If some low/negative Rir-values were unaccounted for by 2.1 and 2.2[footnoteRef:2]: [2:  This question does not give information or gives misinformation about how well students master this course. Therefore, the question should not influence the grade. However, you might want to give students who got the answer right credits for their achievement. Consider the following in Contest or elsewhere:] 

	 
	

	3.1
	 Check whether p was high.
	If so, give all students full points.
	Rephrase next year.

	3.2
	 Check whether p was low/negative.
	If so, remove the question from the grading, and give bonus points to the few (good performing) students who got the answer correctly.  
	Rephrase next year.

	4.
	Mark all implausible options (all f-values below 10% of the ‘incorrect students’ and the ones that are indicated by2 (not chosen at all)). 
	
	Next year, either rephrase these implausible options, or reduce the number of options[footnoteRef:3]. [3:  The latter would imply increasing the number of questions: As a rule of thumb, in case of decreasing the number of options, the total number of options should stay the same in order to keep the test reliability the same. In general, 3 options (including the correct option) are optimal, since it is a lot of work to come up with more than 2 plausible distractors.] 



[bookmark: _Ref535865945]Table 5: How to use the item analysis for the adaption of grading.
You can use the step-by-step procedure in Table 5, to use the item analysis for the adaption of grading. In step 2, you first filter the worrisome items, based on whether or not their score correlates with the total score of the other items (Rir). 
The underlying idea is that all test questions try to answer the same question, namely to what extend students master the course’s learning objectives (LOs). Since learning objectives are the goals that students try to master during a course by doing exercises that lead to these LOs, this level of LO mastering depends on how actively students participated in the course. Assuming that students participated equally in all LO preparing activities, we expect the scores on a single item to correlate with the sum of the other items. This correlation is called the Rir (item-rest correlation). 
If this correlation is low (close to 0, below 0.2), this indicates that the score on this item does not contain information on how they did on the rest of the test. If the Rir is (quite) negative, answering this question correctly actually indicates that you did not do very well on the rest of the test. This might indicate that the question was a trick question for the well performing students.
In 2.1, you search for correct answers that were chosen by relatively bad-performing students, indicated by a negative z-value. Also, correct answers that do were chosen by both good and bad performing students are studied (z-value below 0.2). Negative or low z-values are indications that the key is incorrect (e.g. D was the correct answer, not C), or that multiple options might be (partially) correct, respectively. 
At the same time, in 2.2, you search for incorrect answers (distractors) that were chosen by relatively good-performing students, indicated by a positive z-value. If these answers make sense, these could be the (partially) correct answers. 
If 2.1 and 2.2 do not answer the question why there is little or negative correlation between the score for this question and the total score for all other questions, the action you could take depends on how many students gave a correct answer. 
3.1: If many students answered the question correctly, the few students who did not answer the question correctly, were probably otherwise good scoring students. In other words, the question gives misinformation on the performance of the student. Therefore, you want to remove the question from the grade calculation. In order to do that without disadvantaging the students who answered the question correctly, you can give all students full points.
3.2: If only very few students answered the question correctly, these were probably not very good performing students. again, the question gives misinformation on the performance of the student and you want to remove the question from the grade calculation. In order to do that without disadvantaging the students who answered the question correctly, you could remove the question, and give the few students who gave a correct answer a bonus point, or give all students full points, depending on your preference.
4: For this year, you are ready. You can use the above information to improve the questions next year. However, there is one extra indicator that can help you to improve the formulation of distractors in next year’s exam:
If no or very few students choose a distractor, this distractor was not plausible. You can choose to either reduce the number of distractors (3 options is optimal, i.e. 2 distractors and a key), or to make the distractor more plausible. How many students are ‘very few students’? This depends on the number of students that chose incorrect options (including ‘no answer’) altogether. You could choose 10% of the not-correctly answering students as a minimum to call an option ‘plausible’.
[bookmark: _Details_per_tab][bookmark: _Ref535565798][bookmark: _Toc535875752][bookmark: _Toc535931374]Details per tab in ReportBook.xls
[bookmark: _Toc535875753][bookmark: _Toc535931375]Meta data report

Here you will find an overview of the minimum and maximum score per question, and the question type: 
· 0: No scoring
· 1: Multiple choice with single correct answer option
· 2: Essay question
· 3: Multiple choice with composite correct answer option
· 4: Multiple choice with composite correct answer option (revised)
· 5: Multiple choice with incremental score per answer option
· 6: Multiple choice with custom scoring
Furthermore, the pass rate is mentioned and the score-grade transformation is illustrated in a table and in a graph (see Figure 1 on page 5). 

[bookmark: _Ref535503382][bookmark: _Toc535875754][bookmark: _Toc535931376]Test analysis report (entire test): Cronbach’s alpha 
[image: ]
[bookmark: _Ref535831151]Table 6:  Example Test analysis report
Here you will find the analysis of the test as a whole. Cronbach’s alpha indicates how reliable the grade is, and is used to calculate the standard error of measurement.
Desired values of Cronbach’s alpha are:
· 0.8 or higher in case this is the only test in your course
· 0.7 or higher if it is a partial test (for example, a midterm exam)
· 0.6 or higher for formative tests

A low Cronbach’s alpha implies that the grade is not precise enough for its goal. Adjusting the scoring might improve this. For information on how this is done in Contest, see Adjusting scoring and grading in Contest.
Background information: The standard error of measurement (just below Cronbach’s alpha, derived from Cronbach’s alpha) is the size of the 68% confidence interval (CI) around a grade (in the example of Table 6, the 68% CI of a student’s total score would be ±3.15 points, and the 95% CI of a student’s score would be ±6.30 points). 
[bookmark: _Ref535503335][bookmark: _Toc535875755][bookmark: _Toc535931377]Score frequency report (entire test score)

[image: ]
[bookmark: _Ref535831783]Figure 4: Example of a score histogram and table (in ‘Score frequency report’)
In ‘score frequency report’, you will find the frequency per total score: for all existing scores, the number of students who got that score is listed. You can find an example in Figure 4. The information in the table is also plotted in a histogram (the graph on top). Keep in mind that the maximum value at the horizontal axis is the maximal achieved score, and not the maximum possible score!
You can use this distribution to decide whether or not you need to increase the overall score, after improving the answer models for the individual questions. See 5. Adjusting scoring and grading in Contest.

[bookmark: _Ref535503535][bookmark: _Toc535875756][bookmark: _Toc535931378]Item analysis report 

In this table, the most important indicators of the quality of your test items (questions) are listed. Before we discuss this table, please note that on the next page, you will find a graphical representation of the item quality, and on the page after that, a summary of the main (possible) issues in plain text. We will first discuss the item analysis table.
[bookmark: _Ref533061301]Table 7: Example of (part of) Item analysis report Quality indicators are displayed per question (row) on question level (left) and per answer option. Indicators for keys (correct answers) are underlined. 
[image: ]
p-value
The p-value is the (normalized) average score for a question. For question 1 in Table 7, the p-value of .78 indicates that 78% of the students answered the question correctly. 
For closed-ended questions, students can get points when they are only guessing. The p-value for a question where students would have guessed with 4 options will be 0.25. If there were 3 options, the p-value for guessing would be 0.33 (1/3). 
p'-value
In order to make clear whether students scored above the p-value for guessing, p’ was introduced. p' is zero at the guessing score, 0.5 if halfway between guessing and full score, .75 at ¾ between guessing score and full score, etc. If p’ is negative (<0), this indicates that less students chose the correct option than the guessing score. This is a sign that something is wrong, especially in combination with a low RiR (see below).
Discrimination index / Rir-value
As a teacher, you want each question to discriminate between good performing and poor performing students, in order to give them reliable grades. We use the Rir-value as a measure for discrimination of items (questions). The Rir indicates whether students that perform well on this question are performing well on the other questions, and whether the students that perform poorly on this question, also perform poorly on the other items. 
The Rir value is the correlation (symbolised by R) between the score for this (sub)question (item = i) and the ‘rest-score’ (r). The rest-score is the total score for all questions, except this (sub)question. 
The Rir can have a value between -1 and 1.
[bookmark: _Interpreting_Rir-values:]Interpreting Rir-values:
· We want the Rir to be larger than 0.25 (0.2 in ConTest since we have to round off at the nearest tenth), the question can give us information about how well the student performed on the test. 
· In case the Rir is negative (< 0), this is an indication that there might be a problem. Good students might have overthought the question and might have been tricked into choosing an incorrect option, while not so good performing students performed better. Or another option might in fact be the correct option (incorrect key), or might also be a (partially) correct option. If the other options were not correct, consider giving full points to everyone.
Rit-value
The Rit-value is the correlation (R) between an item (i) and the total (t) score. It is less reliable than the Rir-value since it correlates with its own value, but since in early computer days it used to be much easier to compute the Rit-value than the Rir-value, it is still displayed. 
f-value 
The f-value indicates how many students have chosen a certain option. The correct answer is indicated in bold and is underlined.
z-value 
The z-value is a measure of discrimination per option. It is the correlation between choosing this option, and the total score for the other questions. z should be positive and largest for the correct answer, and negative or close to zero for the distractors (incorrect options). 
If the z-value is negative for the correct answer, and positive for a distractor, this is a very strong indicator that the answer key may be wrong, and that the distractor with the high z-value was actually the correct answer all along. Or that it is also (partially) correct. Give (partial) points to (partially) correct options. 
[bookmark: _Ref524646098][bookmark: _Ref535503032][bookmark: _Toc535875757][bookmark: _Toc535931379]Item advice report
In the graph of the item advice report, the p’-value (see above) is plotted against its Rir-value. Below the graph, a legend is given, in which the letters refer to the more elaborate explanation below. 
· A: Trick question. Full points for all students or check whether options with a positive z-value were (also) correct.
Consider giving full points to everyone, and revising the question next year.
The question did not discriminate between poor and well performing students. In other words: the question was answered incorrectly by the well performing students and/or correctly by the poor performing students. The question may have been a trick question that was overthought by well performing students, or there might be a hint that gave the correct answer away to poor performing students. Therefore, it does not seem to measure how well students are mastering the learning objectives and should preferably not have influence on the grade calculation. 
Check what happened and consider giving full points to everybody. In this case, the people who did not get full points yet, are the the otherwise good performing students.

· B: Consider adding (partially) correct options or give all students full points. 
The question did not discriminate between good and poor performing students. 
Students answered this question correctly, regardless of whether they studied for the course or not. Could students answer this question before taking the course?
Consider giving full points to everybody, and revising this question next year.
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Figure 5: The p’ value and Rir value for all questions. Legend: Below
· C: OK. 
This easy question helped to discriminate between good performing and poor performing students.

· D: Key seems incorrect. Check whether options with a positive z-value were (also) correct. This is especially relevant if more students chose one of the distractors, compared to the correct answer, and if its z-value was positive. 
This difficult question did not discriminate between good and poor performing students. In other words: the question was answered incorrectly by the good performing students and/or correctly by the bad performing students. The question may have been a trick question that was overthought by good performing students, or there might be a hint that gave the correct answer away to poor performing students. Therefore, it does not seem to measure how well students are mastering the learning objectives and should preferably not have influence on the grade calculation. 
Check what happened and revise the answer model accordingly. 

· E: Students guessed. Consider adding (partially) correct options or give all students full points.
The question did not discriminate between good and poor performing students. Whether students answered this question correctly or not does not depend on whether they studied for the course or not. If p’ is close to 0, they basically guessed. Was this part of the learning objectives? Did they practice with this type / topic of question?
Check whether some options did a positive z-value. Consider adding more correct answers (if applicable) or giving all students full points. Revise this question next year.

· F: OK, though difficult. 
This question helped to discriminate between good performing and poor performing students.

· G: Key seems incorrect. Check whether options with a positive z-value were (also) correct. This is especially relevant if more students chose one of the distractors, compared to the correct answer. See page 4 and compare the z-values of the distractors. 
This difficult question did not discriminate between good and poor performing students. In other words: the question was answered incorrectly by the good performing students and/or correctly by the bad performing students. The question may have been a trick question that was overthought by good performing students, or there might be a hint that gave the correct answer away to poor performing students. Therefore, it does not seem to measure how well students are mastering the learning objectives and should preferably not have influence on the grade calculation. 
Check what happened and revise the answer model accordingly.

· H: Consider adding (partially) correct options or give all students full points.
This difficult question did not discriminate between good and poor performing students and was made very poorly. Whether students answered this question correctly or not does not depend on whether they studied for the course or not. Students did worse than when they would have guessed. Was this part of the learning objectives? Did they practice with this type / topic of question? Is there a misconception that was not discussed in exercises or class?
Check whether some options did a positive z-value. Consider adding more correct answers (if applicable) or giving all students full points. Revise the question next year.

· I: OK? Check if the question was not too difficult.
Check whether the question was not too difficult and whether at least some students gave the correct answer.  
This difficult question helped to discriminate between good performing and poor performing students.

Below the graph, the graph is summarized in table form. You can use the letters to refer to the back information above Item advice report on page 15). 
[bookmark: _Toc535875758][bookmark: _Toc535931380]Version mapping report
If applicable, you will find the mapping from version 1 to the other versions.  The use of different versions is only possible if you have a ConTest account. More information can be found in the ConTest manual on the ConTest site. 
[bookmark: _Toc535875759][bookmark: _Toc535931381]Participant score report
See Participant Score Report tab on page 4.
[bookmark: _Toc535875760][bookmark: _Toc535931382]Grading report
See Grading Report tab on page 4.
[bookmark: _Ref535831313][bookmark: _Ref535832029][bookmark: _Ref535832033][bookmark: _Toc535875762][bookmark: _Toc535931384]Adjusting scoring and grading in Contest
This chapter describes how to adjust the scoring per question, and the grade calculation based on the total score, in Contest. It also addresses how to give individual students bonus points, for example if you excluded questions from the grade calculation. Doing this yourself can only be done if you have an account in ConTest.

[bookmark: _Ref535831429][bookmark: _Ref535831425]Figure 6: Improve the answer model 1st at the level of options, 2nd at the level of items, and 3rd at the level of the grades. Ideally, the adjustments are only at the option level.
In general, always adjust the scoring per question (steps 1 and 2 in Figure 6, before you decide on changing the grade calculation, or not. Ideally, the adjustments are only at option level.
[bookmark: _How_do_I][bookmark: _Toc535875763][bookmark: _Toc535931385]How do I adjust the scoring per question in Contest?
In case you decide to change how many points students will get per given answer, like giving full points to all students, you can do that in Contest. Each question with multiple (partially) correct answers, will (unfortunately) be removed from the item analysis by Contest[footnoteRef:4]. Therefore, save a copy of the test result analysis, before adjusting the scoring per question.  [4:  Having more than one (partially) correct answer is only possible for question ‘type 6’. Contest does not calculate an item analysis for ‘type 6’ questions.] 

· Open the Scoring tab.
· Click the Edit button.

For each question that you want to change the scoring for, you can either
1. Exclude the question from the grade calculation: 
· Tick the Exclude tickbox
· Don’t forget to check whether the grade of individual students who answered this question correctly might decrease their grade. In that case, read the next section on how to give students who answered the excluded questions correctly bonus points.
2. Change the key (for example D was the correct answer, not C)
· Tick the correct box (for example D)
· Untick the incorrect box (for example C)
3. Add extra correct answers to the key (for example, D was also correct, not only C)
· Tick the correct box (for example D)
· The formula will now change (for example, from ‘C=1’ to ‘C=1;D=1’)
4. Add partially correct answers to the key (for example, D was also half correct, not only C)
· In the Type column, select 6. 
· Change the formula manually, by indicating the number of points per answer option, using fraction notation (e.g. 1/3 instead of 0.3333). You only need to indicate the options that will give students points. Separate the points by ;.
· Examples: 
· C=1;D=1/2
· C=1;D=1/3
5. Give all students full points, including the ones that did not answer the question
· Tick all boxes (for example A, B, C, and D)
· In the column Empty, fill in 1

[image: ] Do not forget to press the Save button! 
[bookmark: _How_do_I_1][bookmark: _Toc535875764][bookmark: _Toc535931386]How do I give bonus points to individual students?
Use the following steps:
· Go to the Data tab. This is where the points per student can be found.
· Click on the Participants button: [image: ]
· Click on the Edit button 
· Add Bonus Scores (which increases the score) or Bonus Grades (which directly increases the grade).
· Click Save. 
[bookmark: _Toc535875765][bookmark: _Toc535931387]How do I adjust the grade calculation in Contest?
Reminder: For retake exams, do not increase the grades, since the group of retake students is not representative for the whole group of students. This group is expected to score lower. 
Cohen-Schotanus: give top 5% of your students a 10
You could for example give the top 5% of your students a 10, using the Cohen-Schotanus adjustment as follows: 
· Go to the Grading tab.
· Click the Edit button.
· Scroll (down) to the Score to Grade Transformation.
· Set Transformation template to for example Chance-score – Cohen-Schotanus – Percentile.
· Click the Update transformation button.
· In the right, upper grey block (Cohen-Schotanus), click the Edit button. 
· Set the percentile to 95, indicating that the average score of the top 5% of the students will be set to the maximum grade (10).
· Set the factor (c) to 0,6, indicating that students will get a minimum pass grade (e.g. 6.0) when they have a score of 60% between chance and the top 5% score.
· Click Save in the grey box.
· Click the Save button at the top of the page.
Adjust grade calculation by defining important points, like points needed for a 6.0 and points needed for a 10.
Another option would be to create your own linear transformation manually. You set a number of points through which Contest interpolates the score-grade transformation (bottom part of Figure 7). 
In general, you are advised to define 3 points:
1. Score needed for grade 10.0
2. Score needed for grade 6.0 (this is called the cut-off point)
3. Maximum score that will still result in a 1.0 (the Chance score)

[image: ]
[bookmark: _Ref535488638]Figure 7: Score transformation (source: first page report).  Visualizes which total score will lead to which grade.
This is how you can set the points (Measure points) in Contest:
· Go to the Grading tab.
· Click the Edit button. 
· Scroll (down) to the Score to Grade Transformation.
· Set Transformation method to Linear.
· Set Calculation method to Fixed scores (manual)
· Set Transformation template to None.
· Set the number of Measure points for example to 3 (Contest will draw straight lines between these points to determine the relation between a student’s total score and their grade). 
· Click the Update transformation button. 
· Insert all the Measure points ((Score,Grade)-coordinates, 1 in Figure 8).
· Click Save in the grey box (2 in Figure 8).
[bookmark: _GoBack][image: ]
[bookmark: _Ref535574614]Figure 8: Creating linear transformation 
1: Fill in the Measure points here. 2: Save button. Green area: Information about the test, useful for deciding on the Measure points. 

Assessment level


Histogram of score


Item level


Average score (p-value)


Option level


Reliablity of test (Cronbach's alpha)


Correlation (Rir-value)


Frequency of option (f-value)


Correlation of option with total score (z-value)
























Option level


Item level


2. Give all students full points for an item


1. Add valid answer options


Assessment level


3. Increase the grades


















image1.jpeg




image3.png
A

c

D

Enabled Participan Form Id  Batch

N U N U 0 PN U PO PO TS

25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282
25282

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

8
8

8
8

8
8
8
8
8
8
8
8
8
82

E
PgNo

1

F G
Received Version
20-8-2018
2982018
2982018
2082018
2982018
2982018
2082018
2982018
2982018
2082018
2982018
2982018
2082018
2982018
2982018
2082018
2982018
2082018
2082018
2982018
2082018
2082018
2982018
2082018
2082018
2982018
2082018
2082018
2982018
2082018
2082018
2982018
2082018
29-8-2018

10
10
1D
1A
10
1D
10
10
1D
10
10
1D
10
1A
1D
10
10
1D
10
10
1D
10
10
1D
10
10
1D
10
10
)
10
10
1D
1A

P PP NP ENE P NP PP PEI PP NE>PNOEEIE® >N D@ >

>>0N0>0>>0>N>®>N0>>>0N0>>>>00>0>>n®>

00U ®WOOOOUNUODOOODUOOUNO>00>0000000®O

>>>>>>>>>>©>>>>>>>>>>>>>>>0>>>>>0%>

AAAAAAAAAANAANAAANAAANAAANAAAAAAANDA

PP PP ENEEANEINNPNOPIEN> NP IO E>EE®N>®®

P P PP PO > > PP PP PP PPN P P PP >PPVPPPPIPOD> O D

P PP EANENNEE>NPOPNNNEEEEEEANO®>®N > >0

>>>>>>>>>>>>>>>>©>>>>>>>>>>>>>>>> >

10




image4.png
test006 (shuffle-test) - 03.09.2018

Participant score reportTU Delfti01-Test-Programme/Opleiding\Course-1\test006 (shuffle-test) - 03.09.2018

Entire Test
Scores ordered by participant Scores ordered by score
Participant Score  Open Percentile Participant Score  CumfFreq.  Cum.Perc.
1234567 400" 0 25,00 1234570 100" 1 25,00
1224568 600" 0 50,00 1234567 400" 2 50,00
1234569 600" 0 50,00 1224568 600" 4 100,00
1234570 100" 1 0,00 1234569 600" 4 100,00




image5.png
1251006 (shuffie-test) - 03.09.2018

‘Gradng reporiTU Delf01 Test ProgrammelOpleidingiCourse-1\est008 (shuf-test) - 03,09 2018

Enfire Test

Participant
1234567
1234568
1234563
1234570

Name
‘Student, Ana
Student, Beatric
‘Studen, Charly
Student, Mo,

. |

40
600
600
100

Bonus
000
000
000
000

Score

Tot.
400
500
500
1,00

Grade

Bonus
10 000
13 000
13 000
10 o0

Tot.
10
13
13
10




image6.png
Grade

. Score transformation

22

5,5

0

1
2,2

1
4,4

1
6,6

1
8,8

T
11

Score

13,2

15,4

17,6

19,8

22





image7.emf
item Rir p'

1 0,10 0,87

2 0,03 0,30

3 0,10 -0,30

4 0,00 1,00

5 0,45 0,47

6 0,06 0,62

7 -0,12 -0,20

8 -0,06 0,50

9 0,03 0,80

10 0,00 1,00

11 0,00 1,00

12 0,30 0,60

13 -0,12 0,80

14 0,19 0,80

15 -0,18 0,60

16 0,19 0,25

17 0,23 0,90

18 -0,39 0,02

19 0,21 0,70

20 0,00 1,00

21 0,13 0,60

22 0,37 0,53

23 0,26 0,87

24 -0,06 0,90

25 0,73 0,20

26 -0,28 0,90

Consider revising the answer model. (B)

Consider giving full points to everyone. (A)

OK? Check whether the question was not too difficult and whether at least some student gave the correct 

answer. (F)

Consider giving full points to everyone. (A)

Consider revising the answer model. (B)

Answer model (key) seems to be incorrect, and/or multiple answers may be correct. (D)

Consider revising the answer model. (B)

Consider revising the answer model. (B)

Consider revising the answer model. (B)

OK. (C)

Consider revising the answer model. (B)

OK. (C)

Consider giving full points to everyone. (A)

Consider revising the answer model. (B)

Consider giving full points to everyone. (A)

Consider revising the answer model. (E)

OK. (C)

Consider revising the answer model. (B)

Answer model (key) seems to be incorrect, and/or multiple answers may be correct. (G)

Consider giving full points to everyone. (A)

Consider revising the answer model. (B)

Consider revising the answer model. (B)

Description

Entire Test

Consider revising the answer model. (B)

Consider revising the answer model. (B)

Very difficult, non-discriminating question. Consider revising the answer model. (H)

Consider revising the answer model. (B)


image8.png
EP1234 (Exam Assessment Practice) - 01.09.2018

tem analysis reportTU Delft\B Example Programme\EP1234 Assessment Practice\EP1234 (Exam Assessment Practice) -
01.09.2018

Entire Test
Open A B c D

P p' Rir Rit f z f z f z f z
"1 078 071 026 031" 07 1 017772 044”19 052" 0  *
Y 2 089 08 017 021" 07 2 -123782 006" 1-170" 7 -0,08
" 3 090 087 027 030" o 2 -1847 5035 2 -090"@% 0,09y key (correct option)
" 4 o076 068 029 034" 07 6 0727 5-021"70 046" 11 -0,54
" 5 0% 094 001 004" 07 2019 0 +7 2 028788 0.00
" 6 091 08 044 018" 07 1 -035718470087 40057 3 -1,16
" 7 09 08 042 045" 07 7 1507 0 *7 1022784 043
" 8 089 08 030 033" 07 2 -070" 7-08" 1-144"82 0.10
" 9 o074 065 015 021" 0712 -007712 044”68 009" 0 *
"10 073 064 002 004" 07 0 +7 67 0017 11 0,117 14 0,04

per question per answer option




image9.png
EP1224 (BxamAss e sment Practios) - 01.09.2018.

e sraiys & repaTU DTS Bxarmple rogramma 12354 Assess et Faclia B3 (Bxam Assess e Fecie)

ot092018
Bt Test
General detaits
Questions r &=
Excluded questions 4 o
Partigpants e 2
Partigpants passed 4 % maw
Partidpants failed 4 Y
Min. score 0w
Chance score 1625
Max score €500
Min. grade 100
Max grade 100
Pass grade. =
Statstioal dstals

Average Saev. Lowest Highest
Seore ED 72 3100 €200
3 o o 008 o0z
Comectedp oo 025 0z os7
Hem-rest correlation oz 0 018 0s
Grade e 137 a7 50
Eronbach's Alpha oz |
‘Standard error of measurement a5

EStmated AR for Similar test with 074
norm length 40 tems.

Cronbach's Alpha nom) 010 0m 0m 0 0% 08 070 080 00 088
Required replications (K] 0@ 005 om 01: 02 032 050 038 135 2140




image10.png
Frequency

Frequency

Or N WAV OGN ®O

31 34,1 37,2 40,3 43,4 46,5 49,6 52,7 55,8 58,9 62

Score

Score  Freq  CumfFreq.  Cum.Perc.

31,00” 1 1 1,09
3300 3" 4 435
3400 3" 7 761
3500 3" 10 10,87
36,00 17 1 11,96
37,00” 2" 13 14,13
38,00 17 14 1522
39,00” 3" 17 18,48
41,00" 17 18 19,57
42007 2" 20 2174
4300 2" 2 2391
4400 7" 29 3152
4500 5" 34 36,96
46,00" 5" 39 4239
47,00" 17 40 4348
4800 8" 48 5217
49.00” 5" 53 5761
50,00” 3" 56 60,87
51,00” 7" 63 68,48
52,00 2" 65 70,65
53,00 8" 73 7935
54,00 3" 76 8261
5500 2" 78 8478
56,00 3" 81 88,04
57,00" 3" 84 91,30
58,00 2" 86 9348
59,00” 5" 91 98,91
62,00" 17 92 100,00




image11.png
EP1234 (Exam Assessment Practice) - 01.09.2018

em analysis reportTU DEMD Example ProgrammelER 1234 Assessment PracicaiEP 1234 (Exam Assessment Practis)
01082018

Entire Test
open A 3 c o
p o p R Rt ozt 2tz 42
1 078 071 026 0317 O 1 047712 auT18 08 0 *
2 ogs 03 017 0217 of 2 123782 008’ 11707 7008
3 080 087 027 0307 Of 2 1847 50357 20,90 @By key (correct option)
¢ o7 088 029 03¢ of & 072 5021770 0467 11 0s¢
s 0% 09¢ 001 00¢” of 2 019" 0 7 2028788 000
6 01 038 014 0187 of 1 035 84 g4’ ¢ 005" 3116
7 o3t 038 042 0457 of 7 aso’ 0 T 1.02"m 013
s 0g9 03 030 0337 of 2 070 70800 1-1e7 82 010
s o7¢ 08s 015 0217 of12 00712044768 008" 0 -
10 073 0s¢ 002 00¢” of 0 <&z 001711 0117 14 008

[ b

per question per answer option




image12.png
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2

0,1

-0,1
-0,2
-0,3
-0,4
-0,5
-0,6
-0,7
0,8

-0,9

° ) © o ©
S o (=}
0 © o...i.
66 ©
°
° ° .0
o |©® K 0 °
° ! K a
° T o
°
.'.. (o}
°
a °,
@
°
)
o
o
T T T T
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6

Rir





image13.emf
Incorrect key? (D) Check 

whether options with a positive 

z-value were (also) correct. 

Students guessed (E) Consider 

adding (partially) correct 

options or give all students full 

OK, though difficult (F)

Incorrect key (G) Check 

whether options with a positive 

z-value were (also) correct. 

Students guessed incorrectly 

(H) Consider adding (partially) 

correct options or give all 

OK or too difficult? (I) Check if 

the question was not too 

Trick question (A) Consider 

giving all students full points or 

check whether options with a 

positive z-value are (also) 

Correctness unrelated to 

learning (B) Consider adding 

(partially) correct options or 

OK (C)


image14.png
Save




image15.png
Participants




image16.png
Grade

Score transformation

Score

Table

Score

15
20

Grade
1,00
5,80

10,00




image17.png
Grading

8 |@

save | |[cancel

Round (decimals)
Worst grade Z
Best grade

Pass grade
Half points only

Score to Grade Transformation
Transformation method
Calculation method
Transformation template
Measure points

Transformation Table

No.
18
28
348

Linear

Fixed scores (manual)
None.
3

=]

__J

10

Scoring Values
Minimurm score 000
Maximum score 2000
Chance score 500
Participants Score.
Minimurm score 10,00
Maximum score 19,00
Minimum score + bonus 10,00
Maximum score + bonus. 19,00
Average score 1485
Standard deviation 274
Standard error of measurement 176
Cohen-Schotanus 13,40
Percentile score 19,00

Edit Properties 1
Score Grade





image2.jpg




