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 How to write a research proposal for HMI



For the Licentiat and Ph.D. theses it is mandatory for HMI students to write a proposal.  The proposal is then to be handed over to the advisors, who will read the proposal, comment on the text, and hand it back to the student for corrections and additions. Typically the proposal is handed back and forth a few times until everybody is satisfied. In Human Factors, which is a conceptual field, the proposal is very important, more so than in typical engineering areas, where the work and problem solving evolves during research.  In Human Factors much of the thinking and theorizing takes place before the data collection. 

One may look upon the proposal as a contract between the student and advisors. Once the proposal has been approved, there is implicitly a contract on what to expect and what is required to have the thesis approved, and what is required to graduate.

At the Licentiat level the proposal writing could take 3 months including turn around time and corrections. It is important that advisors turn around the proposal quickly -within a week.  The proposal should be at least 20 pages, doublespaced.

At the Ph.D. level it usually takes longer to write a proposal.  It is not unusual that the proposal takes a year to conceptualize and write (this is not a full time activity). However, following the approved proposal it usually takes less than a year to finish data collection and writing the thesis. 

Because writing a proposal is a time consuming process, it is important to select a topic for research early on in the studies,  and start writing the proposal early. Ideally a student should find a research topic within 6 months after enrolling in the graduate program, and the latest after a year.

What we address below is applicable primarily to research where data is actually collected and tested. It is of course possible to write a theoretical thesis, where the main purpose is to reason about past research and/or propose new theories or a quantitative or modelling approach, and so forth.  This takes much maturity. We should note that many of the great theoretical contributions in Human Factors come from persons who are 50 years of age or older (e.g. Rasmussen and Reason). My advise is to try something easier and more structured. Experiments,  for example,  are easier, because they are more structured. 

It is also possible to propose several experiments (or field studies) in a proposal, say 3-4, where the second relies on the results of the first, and so forth. This requires a great sense of anticipation, and is demanding to write.  None-the-less it is elegant! 

More often, the researcher will be inspired from a first study to suggest a second study.  As we mentioned, it is difficult to anticipate a sequence of  studies in a proposal, and hence difficult to write about. None-the-less one can try.

Suggested headings in a proposal.

Topic Area.

As we want to select important rather than unimportant areas, so we need to argue for the importance of the study.  Please explain the importance of the topic of study! It could be important from a theoretical point of view or from a practical (design) point of view - or in the best case it could be important both theoretically and practically.

Previous Research

What has been done before in this field of study? 
What has been done in other fields of study that are important to one's own field? 
Which are the most important theories, or methodologies and findings? 
Who are the major players in the field?

It is necessary to have a good overview of the past and most recent research.  In the first place, your research could possibly fit into an existing framework, which you would then need to address.  Second, you do not want to replicate a study already performed (unless you have good reasons).  Third, in published papers researchers often give their observations regarding what is important and what is not. We can then learn from their experiences and propose something better for our own study.

How do we find out about the literature? 

1.  Go to your advisor(s).  Ask him/her for relevant information.

2. Do a computer search. In the area of Human Factors, there are three sources that seem important: Engineering Index, Psychological Abstract, and Compendex. There is also Ergonomics Abstracts, available as a CD-ROM in our division. 

3. Go to the library and spend many days there. Go to many libraries, for example ALI, Chalmers, KI, and KTH.  It is worth while to look at journals that are in the field of study But is also important to go outside your own field. Look around at other journals. Maybe there are research traditions in other areas that can be of great inspiration, or where there is direct carry-over implications. One may find interesting articles in, for example, journals in Artificial Intelligence, Computer Science, Education, and Developmental Psychology. Although these may not be of primary importance to your area, they may still have good ideas that can be useful for your research. 

4.  Look at some current proceedings that was just published - for example the Annual Proceedings of the Human Factors and Ergonomics Society. Articles in Proceedings have one great advantage - they are published without much delay. One major advantage is that you can get the latest references, which can inspire new library searches. Journal articles, with their more stringent review process, are often 3-4 years old by the time they get published. 

5. What literature to quote?

First hand quote refereed articles from good journals. Be aware that some journals are good and other journals are not so good. The acceptance rate for journal articles varies between 15 to 90 percent. Stay away from the 90 % journals. Ask your colleagues about the reputation of different journals. 

Proceedings articles are not worth so much. It is common in international conferences that 90 % of submitted articles are accepted - based only on an abstract. They are not as good as journal articles. There are however exceptions. Some conferences require review of full papers - rather than abstracts, and the acceptance rate may be only 20 %.  Proceedings of CHI are excellent.

How to summarize the literature. 
Assume you have 20-40 relevant articles. Divide them up in areas which are relevant to your topic. As you read them - please make systematic notes - for example: Dependent variable, Independent variables, Analysis method, Subject population, Apparatus (questionnaire), and Results. Then it will be easy for you to summarize the results - not only in the text, but also as a table. 	
Try to come up with a systems drawing, that will bring together the important (conceptual) factors, using boxes and arrows. 

You should then summarize theories and take note of things that are conceptually important.

It is useful to start working at your reference list from the very start and keep adding references as you find more. 


Purpose.

The next heading in the proposal is: Purpose (or Objectives).  This section can be fairly short. Point out how your study is related to previous research. You may want to propose a theory. If so it is good to develop this under a separate heading. 

The purpose should be explained, and then the expected results should be stated. They could be stated as hypotheses, which are going to be accepted or rejected in the study.  Give each hypothesis a number.  

Explorativ studies are also OK. In this case you may not have to state hypotheses, since the area of study is truly new and difficult to predict. Consider, however, that basing your research on stated hypotheses may sometime be scientifically more honest. One great advantage is that the power of statistical tests typically improves, since one can rely on one-tailed testing rather than two-tailed. 



Method.

Here we consider both experimental studies and field studies.  

During the last 30 years many new methods have been developed. .Don't fall in the trap of outruling either experimental or field studies, basic or applied research. There is a place for everything. The important thing is to produce good research.  There is no need to develop a philosophy of appropriate research methodology.  You may of course develop your own preferences based on our past experience. 

In an experimental study there are several standard headings under the Methods section, including:

Apparatus. Under this section, you explain what apparatus including hardware, software, questionnaires or other formalized methods that will  be used for collecting information.  

Subjects are important, since the selection of subjects will probably affect the results. Please characterize the subjects, average age, gender, etc. Are subjects going to be paid? Is there an informed consent form to fill in?

Procedure. Under the Procedure subheading one should explain exactly how the experiment will take place. How are subjects brought into the lab? How are they informed about the experiment?  Was there a written instruction?  Did they first learn the task before taking measurements, and so forth? 

For a field study there are similar considerations and headings. Use your judgement in proposing headings that are appropriate for your study.  You may describe the hardware or software used during the task, the participants, the procedure, interview, questionnaire, or other ways for collecting information. 


Statistical methods or other methods of evaluation 

Here one should describe the statistical methods or other methods for evaluation that are proposed. How will data be processed? What type of statistical analyses are going to be performed? If you use analysis of variance, please describe the ANOVA model - and so forth. If verbal protocols are used, how will they be evaluated? 

Expected Results.

What are the expected results? 

It is often difficult to predict what will be the outcome of an experiment.  You may in the proposal have formulated several hypotheses, yet the outcome may be disappointing. 
1. How strong are the hypotheses? The stated hypotheses may rely on established theories, but we don't understand if the theories will work until we have actually finished the study. 
2. Will the experiment or the field study work out from a practical point of view – was it the right study to conduct?  Can hypotheses be effectively tested? 
 There are many practicalities about experiments, and the outcome is difficult to anticipate.  Subjects may do something totally unexpected, or they may not understand what is required. 

To investigate these uncertainties it is helpful to suggest in your proposal a pilot study with only a few participants.  If the results from the pilot study prove that things don't work out as expected, the experiment should be modified, or maybe abandoned.  You may suggest in your proposal some possible modifications of your study, in case the pilot study did not work out. 


References.

Please list the references using one consistent format, for example the journal Human Factors. This is the same as the APA (1994) style guide. 

Some practicalities. 

Write the proposal in English. International publications are necessary for HMI.

Please use past tense (imperfect) when quoting what you  did or what other researchers did.  In Swedish there is a tendency of using have and had  forms of the verb. This does not work out in English. It makes it more difficult to write..  

There is an excellent, short guide to writing good English by Strunk, W and White., E.B. The elements of style. MacMillan. (85 pages, pocket book) It is THE best book to read! The message is how to write beautiful and effective English. I have read it at least 5 times, and I find it very enjoyable. You should read it also. 


