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Guide to formatting parser-friendly assessment documents


This document is a comprehensive list of things to consider when formatting an assessment for the parser. Please keep in mind that most of these things you likely do already – so don’t completely rewrite all of your assessments! Don’t worry about ‘breaking’ the parser. Please follow the guidelines and keep in mind that some mistakes are correctable during the parsing process.

A note on PDFs: We have chosen to deal with PDFs in this project because of its practically universal availability. However, PDFs are intended to store formatting and presentation information, not the semantics or hierarchy of the information. The parser has to infer the structure of the assessment based on very little information (and without human intelligence, of course), which is why a couple of these guidelines are quite strict (especially question numbers). 

· Question Numbers:   (very important) 
· Each question must have a number associated with it, and question numbers must be sequential. 

· Question numbers must be followed by a period or a closing parenthesis [eg: 1) 2) 3) OR (1) (2) (3) OR 1. 2. 3. ], and may not be preceded by any other characters (ex: 1, 2, 3—not SA1, SA2, SA3 or Question 1, Question 2, Question 3.).

· It is much easier for the parser when question numbering does not start over after a section break (eg, if Section I is numbered 1-20, Section II would be ordered 21-30, not 1-10).

Without a numbering scheme, the parser cannot determine where each question begins, and the user will have to manually indicate question boundaries or input the questions themselves. Question numbers must be sequential and formatted as described above to prevent the parser from interpreting other numbers (equations, formulas, etc.) as question numbers.

Suggestion:  If you originally wrote an exam without question numbers because there are very few questions and it is clear to the human eye where one question starts and ends, you can insert question numbers manually in Microsoft Word before creating the PDF—even if it doesn’t look as nice.


· Multiple Choice Questions: 
· Multiple choice questions must have lettered choices (upper or lower case), and the letters must be in alphabetical order. If Roman numerals, numbers, or line breaks are used, the parser will interpret it as a short answer or multi-part question. 

· Each choice may be on its own line, or several choices may be on the same line. However, if two or more choices appear on the same line, they will be read from left to right, line by line. This rule exists so a sentence with a letter and a period at the end won’t throw off the parser. Example:

Good:
1) Question text
       a. Choice 1
       b. Choice 2
       c. Choice 3

       d. Choice 4

Good:
1) Question text
       a. Choice 1    b. Choice 2    c. Choice 3   d. Choice 4

Good:
1) Question text
       a. Choice 1    b. Choice 2    
       c. Choice 3    d. Choice 4

Bad:
1) Question text
       a. Choice 1     c. Choice 3
       b. Choice 2     d. Choice 4


· Multi-Part (Composite) Questions:
· Each part to a multiple choice question must be marked with either sequential letters (a, b, c, d, etc.) or Roman numerals (i, ii, iii, iv, etc.). Both can be either upper or lower case.

· Due to database limitations, if a part itself has several parts (where, for example, i. and ii. are sub-parts of part a.), the sub-parts must be separated. Example:

1) Three red marbles and seven blue marbles are placed in a sack.
     a. What is the probability of drawing a red marble?
     b.  Suppose Sally draws two marbles, without putting the first back.
            i. What is the probability that at least one is blue?
            ii. What is the probability that both are blue? 

Both i. and ii. have to be stored separately in the database with the instructions for b. If you have any questions formatted like this, you may have to manually separate them in the parser.


A question is considered “composite” when it consists of multiple parts that each requires a response. By default, the parser separates these parts when it can, but professors who score composite questions as a whole rather than part by part will have to tell the parser to think of them as a one-part question instead. This is an important detail, because the output of the parser must match the columns in the scoring spreadsheet. However, the parser cannot identify multi-part questions with 100% accuracy. Consider the following example. The first question is a multi-part short answer, while the second could be a multiple choice question in the same exam:

4) For each of the following stages of the graphics pipeline, describe in detail: What is the goal of the stage? How does the stage get implemented?
a. Modelview Transformation
b. Projection
c. Clipping
d. Viewpoint transformation

5)  Which stage of the graphics pipeline is your favorite?
a. Modelview Transformation
b. Projection
c. Clipping
d. Viewpoint transformation

If the four parts of the first example had question marks at the end or question words (who, what, where, etc.) or common commands (describe, draw, explain, etc.), the question would more likely be parsed as a composite question than a multiple choice question. Without these indicators, it would be parsed as a multiple-choice question.

Note:  If the parser makes such a mistake, it is very simple to fix it. It would probably be easier to change it after the parse rather than editing the original document before parsing it. However, knowing this may help you be more aware of mistakes to look for after the parse.

· True/False Questions:
· True/False questions are detected as such if the question contains any of the following (case insensitive):

· True and False
· T/F
· T or F
· T F
· True/False questions are often multi-part, and do not need to be lettered/roman-numeraled as long as each part starts with one of the above true/false indicators. The parser separates them, but they can easily be converted back to a single-part question.


· Fill in the Blank Questions:
· Fill in the blank questions are detected if it is not a multiple choice and if at least two underscore characters are present in the question. Multi-part fill in the blank questions, unlike multi-part true/false questions, must be lettered or roman-numeraled in order to be detected (because the “blank” can occur anywhere in the question.)


· Image Hotspot Questions:
· Questions that require a response to be filled in on an image (eg: circling an area of a diagram) are classified as image hotspot questions. They are detected when the question is not multiple choice and certain keywords and an image are present. Multiple choice questions that contain an image and “Which” should not be parsed as image hotspot questions.


· Images:
· Any number of images may be included with any question, although it can occasionally be hard for the parser to know which question they belong to. Images can be added, removed, and rearranged after the parse.

· Certain images (including graphs, tables, and anything drawn in Microsoft Word) are extremely difficult to extract from PDFs. Thus, they will be detected and converted before the parsing process, but the user is expected to confirm that they were detected properly.

· Instructions:
· Instructions containing certain words (eg: “bubble sheet”, “scantron”, etc.) are ignored by the parser.

· Some instructions are necessary to answer the question. When this is the case, it is best to be explicit about which questions they apply to. Follow the format For questions X-Y, where X is the first question needing the instruction and Y is the last. 

· When an instruction applies only to one question, it is best to put it after the question number, as part of the question prompt.

· Entire pages or sections of unnecessary instructions (especially at the beginning) can often throw off the parser, especially when these instructions are numbered like questions. Before parsing, the user will be given the option to exclude certain pages or areas that contain lots of instructions. Alternatively, the PDF can be created without them in the first place.

· Sometimes several multiple choice questions might use the same set of choices. It is best to use the For questions X-Y format, but the parser can also detect it when words like “following” or “below” are present. Example:


Use these choices for the following questions:
      a. Chocolate
      b. Vanilla
      c. Strawberry

4) What is the most popular ice cream flavor in the US?

5) Which ice cream flavor was invented first?

6) Which ice cream flavor is usually pink in color? 

In this case, the parser is usually able to detect this and add them to all of the following questions that do not have choices. However, if they were followed by an unrelated short answer question, it might get the choices tacked on, too:

7) What is the square root of 64?
a. Chocolate
b. Vanilla
c. Strawberry

This mistake could be avoided by being explicit about which questions they belong to.


· Answer Keys:
· Answer keys are often successfully detected and ignored, but only when they appear at the end of the document. To ensure that it will be detected, you can include the phrase “Answer Key” before it begins.


· Text Formatting:
· Currently the parser does not extract text formatting such as bold, italic, and underline—such formatting will be ignored. Implementing this feature is more complicated than we expected and has been put on the back burner for now.


· Super/subscript:
· Currently superscript and subscript formatting is ignored, although we hope to implement this feature soon.


· Columns:
· A page of numbered questions may be formatted in two columns. However, the parser otherwise ignores columns or columns that have been simulated with spacing or tables. Such columns are difficult to parse and can also hard to display on the web. Consider the following table:

Junk Food

Pros:

Cons:
Fast

Bad for you
Cheap

Bad for the environment
Easy

Addictive

This would be parsed as:

Junk Food
Pros: Cons:
Fast Bad for you
Cheap Bad for the environment
Easy Addictive

A better way of formatting it would be:

Junk Food

Pros:
Fast
Cheap
Easy
Cons:
Bad for you
Bad for the environment
Addictive


· Math, Equations, and Other Funny Stuff:
· Unfortunately, these are very difficult to parse out of a PDF and almost equally difficult to display on the web. Currently they can only be supported by converting them to raster (bitmap) images before parsing—a wizard will guide the user through this process before the parse. 


· Other
· Do not split questions across pages unless necessary (if a question is longer than a page.)

· Indentation should make sense (choices or question parts should not be indented further left than the question they belong to.)

· Do not include nonsense characters (eg, lots of dashes to mean a line)

· If possible, avoid setting alignment to “justified”. Hyphens automatically inserted at the end of a line to split a long word cannot be intelligently removed. 

· Do not include questions that refer to a diagram that was photocopied on to the page and is not included in the PDF!

Quick Checklist (essential items in bold)


· Every question has a number

· Numbers are sequential

· Question numbers follow the format: 1. 2. 3. OR (1) (2) (3) OR 1) 2) 3)
· Multiple choice questions use letters for the choices

· The letters are in alphabetical order if read left to right, line by line

· The letters follow the format: a. b. c. OR (a) (b) (c) OR a) b) c)
· Numbering is continuous (does not start over at 1)

· Each part of a multi-part (composite) question is marked with a letter or a roman numeral.

· Multi-part questions contain no more than one nested layer

· True/False questions contain the words true and false, T/F, T or F, or T F.

·  Fill in the blank questions contain at least two consecutive underscores.

· “Fake” columns (columns that only apply to part of the text on the page) are not used.

· Questions are not split across pages
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