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Methodology - ID2050

METHODOLOGY

(Chapter 3)


Starting from the mission of the PQP, the Methodology describes how the goals will be achieved.  Normally, there is a mission or ultimate goal, which could be idealistic, which is broken down into realistic subgoals (or Objectives), which in turn are further subdivided into sub-subgoals (or Tasks).  Each step you take in your PQP/IQP stems from some goal and there is (usually) a logical progression from the goals to the results needed to achieve the goals.  
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This breakdown is useful to build a conceptual framework for your methodology, even though the actual sections in your methodology chapter may have a different layout as described below.

Remember that this handout is meant as a guide ONLY.  While you should try to adhere to these guidelines, you must also exercise your best judgment in adapting these pointers to your own project.  Do not follow these instructions blindly!!!

GENERAL STRUCTURE OF the METHODOLOGY
The general structure of a typical methodology chapter (typically Chapter 3) is as follows:

3.
METHODOLOGY
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These constitute the “introduction”, but there is no heading labeled “INTRODUCTION”

Numbered List of primary objectives

Conceptual Boundary (Domain of Inquiry and Definitions)
Spatial Boundary (map of Study Area)
Temporal boundaries and limitations
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These are the crucial sections containing the explanations of the methods used in the project.

3.1. (Objective 1)

3.2. (Objective 2)

3.3. (Objective …)

Introductory Paragraphs (Methodology Introduction)
The chapter does not start with a section labeled “Introduction” but dives right into the subject matter with several introductory paragraphs.  In other words, immediately following the chapter header (3. METHODOLOGY), there are going to be several paragraphs, with NO HEADERS, to introduce the chapter and set up a logical framework for the organization of what is to follow.  This is done to help the reader create a mental structure for what is to come, so that when the various sections are read, each one fits in a specific place in the mental framework.

The four main topics that need to be covered by the introductory paragraphs are:

1) The project’s mission
2) The project’s primary Objectives
3) The Project Boundaries
4) The chapter’s layout and structure
Click on the links in the above list to get specific handouts about each of these elements of the Methodology Introduction.
The following sections elaborate on each of these main components of the introductory paragraphs of the Methodology chapter.

Mission Statement

The first paragraph in the Methodology chapter needs to convey immediately to the reader the overall purpose of the project, by stating the team’s mission.  By the time your team gets to writing the Methodology Introduction, you should have already had a chance to refine a fairly solid mission statement, with the help of your advisors.  More information about the Mission Statement can be found in the corresponding online handout.
List of Objectives

This is the MOST IMPORTANT component of the introductory paragraphs.  It lays out the primary objectives in a numbered list that prefigures the main structure of the remainder of the chapter.  The meat of the Methodology chapter will deal with the methods used to achieve each of the primary objectives listed herein.  Again, by the time your team gets to writing the Methodology Introduction, you should have already had a chance to refine a fairly solid list of 3-5 objectives, with the help of your advisors.  More information about the Project Objectives can be found in the corresponding online handout.
Project Boundaries
Right after the list of objectives you should set out the project boundaries.  You do not need to add any headings.
First, you should make clear the conceptual boundaries of your project.   This entails to a clear definition of exactly what your project dealt with.  For example, if your project was about groundskeeping, you would need to specify exactly what aspect of the grounds you focused on (e.g. lawns, instead of trees or flowerbeds).  The important thing to remember is that this paragraph is meant to be so unequivocal about the objects that you are studying that there will be no room for doubt whether a certain item is to be included in your data collection or not when you find yourself out in the field. 

Second, you should clearly delimit the spatial extent of your project, by using a map of your study area.   All you need is a paragraph of text referencing the study area map.  Occasionally, some projects may have different study areas for the different objectives, in which case you should either list them all here or include them in the respective objectives sections of the methodology.

Thirdly, you should say something about the temporal scope of your project, which may boil down to a sentence stating in what time period the project took place.  Some projects may have additional time limitations like seasonal issues (e.g. for projects dealing with botanical topics), or constraints in the time of day or day of the week in which data collection took place (e.g. in the case of traffic studies).   If so, you should include additional sentences (or even a table) spelling out when exactly the data collection took place.

Again, by the time your team gets to writing the Methodology Introduction, you should have already had a chance to refine a fairly solid set of Project Boundaries, with the help of your advisors.  More information about the Project Boundaries can be found in the corresponding online handout.
Roadmap to rest of chapter

The final paragraph of the introduction serves as a guide to the rest of the chapter.  This sort of “roadmap” should be short and not too detailed, but sufficient to provide the reader with a mental framework in which to insert all of the sections that follow in this chapter.  Often, a simple sentence such as “The following sections describe the methods we have adopted/will adopt to achieve each of the objectives listed above” will suffice.

REMEMBER: None of these parts need to be separated by headers, but should just be a number of paragraphs immediately following the chapter heading!  The first sub-heading (typically numbered 3.1) should follow the end of the introduction and should pertain to the Methods you will adopt to achieve the 1st Objective in your list.
Following the introductory paragraphs, you will have the actual sub-headings for the chapter:

3.1. (Objective 1)

3.2. (Objective 2)

3.3. (Objective 3 …)

The next section explains how those are organized.

General Structure of each sub-section in the Methodology chapter (Objectives)
After the introduction, the bulk of the Methodology chapter is devoted to describing all steps necessary to fulfill the objectives of the project are described in a separate section of this chapter (sections 3.1., 3.2 etc.): from data gathering to data archival, from data manipulation to presentation of results.  Each step needs to be justified by giving its rationale in the overall scheme of things.

Section Titles

The title of each Objective section within the Methodology reflect the wording in the objective list that corresponds to each objective.  For example, if a project’s objectives were:

1) To reconstruct the evolution of the retail sector.

2) To correlate said evolution with demographics and economic changes.

EXAMPLE # 2
3) To assess past dynamics to predict future trends.

4) To determine means of public intervention where forecasted availability of basic food necessities will negatively affect citizens.

The corresponding sections in the methodology would be named something like:

3.1. Reconstructing the evolution of the retail sector in Venice
3.2. Correlating retail evolution with socio-economic patterns
3.3. Predicting future trends in the retail sector

3.4. Determining public interventions in the retail sector
Section Content

Generally, each OBJECTIVE section addresses the following issues:
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Figure 1.  Conceptual breakdown of each Objective section.

Each Objective first of all should be described (WHAT).  It should also be justified early on (WHY).  You should be explicit as to WHY such a section is necessary, by giving the rationale behind it.  When you tackle the rest of the issues of WHERE, WHEN and HOW, you must keep in mind the WHY every step of the way.

The HOW part will probably be the meatiest of them all (hence it is bolded in Figure 1), as you will realize when you read the rest of this document, which explains the general structure of the Objective sections that are always contained in the methodology chapter.

Depending on the nature of your project, some of these sections may be omitted or may be drastically different.

General content of a typical Objective Section

Some of the following sub-sections usually appear in most objective sections.  Each sub-section will be explained in more detail in the rest of this document.
Introduction (un-numbered)

1. Study Area/Spatial Coverage (if needed)

2. Information Requirements

3. Identification and Description of Existing Data Sources

4. Overview of Data Collection Campaign(s)

5. Overall Campaign(s) Schedule/Temporal Coverage

6. Data Collection Methods (could be several sections)

1. Parameters

2. Instruments

3. Locations

4. Schedules

5. Procedures

7. Data Archival

8. Synthetic Parameters

9. Data Manipulation and Integration

10. Presentation of Results

11. Deliverables

Some of these sub-sections are only appropriate for field work methods, so do not apply these blindly…
1. Study Area/Spatial Coverage (optional)

This section would be similar to the one described earlier in section 1.4, but would show the geographical coverage pertaining to the objective.  Not all objective sections will need this, but some probably will.  The key element of this section is a map of the area with the items that were investigated clearly marked.

2. Information Requirements

The first step in a project is to identify what type of information would be needed in order to satisfy the project's objectives.  This section should start with an overview of the objectives that the project will try to accomplish.  Then, this section will usually be subdivided into several sub-sections that will address each specific type of data that, in an ideal world, we would like to have at our disposal to produce useful results.  Each category of information will be described, its usefulness made clear in the context of the study, and possible sources of these data should be enumerated (agencies, on-line databases, demographic data, census data, past studies, etc.).

One or more of the needed pieces of information will probably call for new data to be collected in the field by your project team.

3. Identification and Description of Existing Data Sources

Hopefully, some of the data requirements will be satisfied by existing sources.  These may or may not fulfill all of the needs identified in the previous section, but this is the "reality" section where you will describe what does exist out there and is available to you for your project.  This is no longer the "ideal world" of the previous section, but it is the "real world" in which your project will operate.  Some existing data will be a "proxy" for what you really want, i.e. it will provide indirect information in the absence of the exact information you really wished you had.

Here you should clearly identify the sources of the data, the dates in which the data was collected, the spatial area covered by the data and give a synoptic description of each dataset.  You should provide full details of each data source in appropriate appendices, where you will include technical information on file formats, samples of paper documentation used, database structure descriptions, etc.

For each data source you should indicate clearly what use you made of it in your project and be up-front about any deficiencies in the data or about any assumptions you had to make in order to use it.

4. Overview of Data Collection (sometimes called Field Campaign(s))

Generally, whatever was NOT found to be available from existing sources but was identified as a requirement in the "Information Requirements" section will need to be collected ex novo by your project team with appropriate field campaigns.  In this section you will introduce what your field campaigns goals were, what data you planned to collect with them and how you planned to use it in your project.  This section my have several sub-sections dedicated to the various phases of your campaign(s).  This section will be used as a roadmap for several subsequent sections that will delve in the particulars of your field data collection.

5. Overall Data Collection Schedule (or Temporal Coverage)

This is where you will clearly state the exact period when your field data was collected.  Depending on the project, this may take the form of an interval (from date x to date y) or it may actually need to be in the form of a calendar, specifying exactly what days were used to conduct the field work.  Likewise, some projects will need to keep track of the exact times of each measurement, whereas others could simply just keep track of days and not worry about hours or minutes.

For example, the Tourist project will need to keep track of exact days (divided into weekdays and weekends) and hours of counting.  If we had, say, a Hydrodynamic project, those students would need to keep track of the exact minute in which each measurement was taken, since the data collected is dependent on tidal cycles.

Depending on the project this may be the only section devoted to temporal issues.  Some project may require specific subsections as described later, in which case you should keep this section general and leave the details for later.

Almost all project data is time-dependent to some extent.  Even the wellheads and public art data, in as far as the state of conservation goes, is going to provide a snapshot "in time" of what the situation was at a certain date.  This will eventually become obsolete, but will still be useful in terms of providing a basis for comparison with future data and will thus help determine the "rate" of deterioration of the various objects of art.

Many projects will also need to deal with existing data that reflects the status quo at a particular moment in time.  For instance, we may get "hotel stays" for the same month of our tourist counts, but for the prior year.  We may also want to use water consumption data to determine the total production of water pollution in Murano, but we'll get a yearly total for last year or maybe a quarterly total, based on billing cycles, whereas we may have wanted a monthly breakdown, in case the production follows some seasonal or monthly cycles.  But we rarely get precisely what we would like to get, so we need to make assumptions and extrapolations.  The time factor needs to be always in your mind when you deal with time-sensitive data.  Many of these issues with existing data will be dealt with in the section entitled "Data Manipulation and Integration".  In this section you will deal with the data YOU collected to make sure that whoever might use it in the future will be perfectly cognizant of the temporal limitations of your datasets.

6. Data Collection Methods

In this section, you'll describe the procedures used in the field, as well as the instruments used and everything else that someone else would need to know about HOW you collected the data.  

You may even have a separate section for each type of measurement, so you may not have a section called "Data Collection Methods" per se, but one called "Quantification of Excursionist Tourists" and one called "Characterization of Excursionist Tourists".  Each will then have the subsections described below.

Generally, this section is divided into several subsections, dedicated to the various aspects of the data collection work.  Common subsections are:

1. Parameters

2. Instruments

3. Locations

4. Schedules

5. Procedures

This section introduces the overall objective of this particular type of data coillection campaign and leads into the following subsections.  Tis is where you introduce the WHAT, WHY, WHERE and WHEN in a general way, leaving the details to the subsections.

1. Parameters

In this section you will discuss each individual parameter that you collected in the field or acquired in some way.  There may be several subsections dedicated to parameters collected if your field work entailed several types of measurements or surveys.  Each type of measurement may have a different set of parameters.  For instance, the quantification of tourists will consist of number of day-trippers at various times at each location, whereas the characterization of the tourists will consist of surveys with questionnaires about demographics and details about the visits.  Each section will need a subsection dedicated to the parameters collected.

Each parameter should get its own little heading and a couple of paragraphs should be devoted to each of the crucial parameters.  You will make reference to your field form(s) that will be placed in an appendix.  Actually, to be precise, you need not go over each parameter, if it is self-explanatory (like date or time of survey), but you must make sure you describe fully all of the truly important parameters.  You should make sure you indicate WHY you collected that parameter, what units were used to measure it and so on.

If a parameter calls for the identification of a TYPE or CATEGORY, this is where you will list all of the types that you considered.  For instance, in the Public Art project there will be a TYPE parameter where one will need to insert one of several types, like: croce, patera, formella, edicola, statua, frammento, altorilievo, bassorilievo, etc.  You could refer the reader to appropriate Background sections where these types may have been described in full detail and documented with sample photographs, or you may do that kind of a thing in this section.

This is where you tell the reader exactly WHAT you collected and WHY.

2. Instruments/Tools/Materials

If you used any instruments, this is where you will say what you used and how.  Many teams use measurment devices, like tape measures, stopwatches, GPS, cameras and what not.  You should explain how the instruments were used and provide a field checklist in an appendix of the items the team needed to carry in the field to conduct the field work.

Some times, students have had to design instruments specifically for their project, in which case this is where they would explain the design and construction of these devices, using appropriate appendices for fuller details and specs.

3. Locations

In the Study Area section you gave a general introduction to your spatial coverage.  If your project calls for it, this is where you would describe precisely where you conducted your field work.  This is particularly suited for projects that take measurements at specific stations/locations.  For instance, the tourist group will need to describe each counting location here in full detail.  

You should make clear WHY you chose that location and where exactly you positioned yourselves to conduct the measurements, using detailed maps as supporting documentation.  We always attach photographs of each location as well and often put together a specific appendix to describe each counting location, with all necessary details, like how to get there, where to stand/sit, what to observe etc.

Each location is always codified with a unique identifier which will be used in the databases to label all data collected there.  This section tells us WHERE the measurements were taken.

4. Schedule

In the Overall Campaign(s) Schedule (or Temporal Coverage) section you will have given the big picture of the temporal coverage of your project.  Here, you should specify when this particular aspect of the study was conducted.  In other words, you should, for example, give the exact schedule of the Quantification of Tourists phase in the respective section and in another section give the details of the survey schedule for the Characterization of Excursionist Tourists.

This is where you specify the WHEN in as much detail as the project requires.

5. Procedures

Once you've laid out all of the other details, you'll need to give the reader an idea of what a typical measurement session was conducted.  For example, while the reader already knows you counted tourists at the Railroad Station on days x and y from hour a to hour c,  you may need to explain that you did this using two shifts, whereby one student would count from hour a to hour b and another from hour b to hour c.

Also, you may describe the roles that each team member played in the field.  Each field team in the Public Art  project would be composed, say, of 2 students, one recorder and one evaluator.  The recorder would fill out the field forms as the evaluator reads off the values.

The Murano Project may have entailed different procedures depending on the type of data being collected, and so on.  Some project tasks are carried out with several phases or passes.  On the first pass you may collect general data and take a photo and on pass 2 you may collect detailed info, or something like that.

This section would give the bigger picture of the HOW in terms of time-management and logistics and may not be necessary depending on the project.

6. Data Archival

7. Data Archival Methods

Finally, you'll have a bunch of filled-out field forms, which you will bind separately and organize into a little tome to be handed in with your project.  You will also want to transfer all of these data into one or more databases, maps and image files.  In this section you will discuss the structures of the databases, mention the applications you used for their development (usually Microsoft Access), including the specific version used (e.g. Access 98) and the specific file names of the database files (e.g. E00 Murano Pollution.mdb).

Make sure you also organize all files in directories that will be burnt into the final CD for the project and make sure you tell the reader in which folder the various files will be found.  You'll do the same with all your computerized maps and digital photos.  Make sure all your file names start off with the term (E00) followed by the short name of the project (E00 Murano, etc.) so they can be easily distinguished even 10 years from now.

The following sub-sections provide more detail about all potential data archival methods.

1. Databases

Normally, you'll keep all your data tables in a single MDB file.  You should describe all the data tables briefly and send the reader to appropriate appendices where you will put the technical details like the database structure printouts, etc.

You should take the time to describe all of the important tables inside your MDB file in this section.  You should also devote a sub-section to important queries, forms and reports that you produced as well.

2. Map Layers

You should list all of the layers that you created, giving their full file names and describing what they contain.  You should also make sure to describe the internal structure of the layers, i.e. the fields that are attached to each object in each layer.

3. Image Files

It is likely that your project will also produce a bunch of digital images, which you should properly organize into folders.  Your file names will frequently follow a very specific syntax, which should be enunciated here for future reference. For example, the wellheads group may choose to name the images by concatenating the sestiere code, the wellhead number and a suffix to indicate the side of the well, or the fact that it is a panoramic picture.  So a photo of the NW side of well 323 in Dorsoduro may be called:  DD-323-NW.jpg.

4. Spreadsheets

Again, you should reference all of the important spreadsheets (one is usually enough if you make wise use of the sheet tabs within it) that you created.  For each spreadsheet you should make a list of the sheet tabs and what they contain.

Make sure you delete any unnecessary sheet and keep your final files clean.

8. Synthetic and Extrapolated Parameters

Having entered all your raw data into your databases, you'll probably want to produce some syntheses to better capture the essence of your data and to facilitate the production of results and analyses.  For instance, although you may have counted your tourists continuously and recorded the subtotals every 15 minutes, you may want to produce hourly totals for the final presentations.  You may also choose to use hourly averages instead of hourly totals, if you have more than one hour's worth of data for a certain day at a certain station.  Also, you will need to extrapolate your data to a full month and year.

In this section you should discuss all of the synthetic and extrapolated parameters that you will employ in the results and analysis chapters.  You should make clear WHY you chose these parameters in order to make your results and analyses more understandable.  In the following section you'll describe how you will obtain these parameters.

Some synthetic parameters may be the result of sophisticated statistical manipulations such as regressions or correlations.

9. Data Manipulation and Integration

You will not only discuss the data tables that contain you own field data, but also the data tables that will contain data you may have obtained from other sources and reformatted to use in your project.  In this latter case, you should provide information about the format of the original files and details of how you transformed them into your own format of choice.  This section is where you'll get a chance to do exactly that.


In this section you will describe how you manipulated your raw data to obtain synthetic or extrapolated parameters.  It is very likely that you will NOT have a section entitled exactly as this section is, but you may have a more descriptive title, such as "Extrapolation of Field Counts to Monthly and Yearly Estimates", which in turn will have two sub-sections dedicated to month and year extrapolations respectively.  In them, you'll discuss the supporting data used to perform the extrapolations (such as the monthly hotel stays) and will point the reader to the exact computer files where these extrapolations were made (like a specific Excel spreadsheet or a specific Access Query).


If you used advanced statistics, this is where you would describe them.

10. Presentation of Results

As a consequence of your choice of synthetic parameters and of your data manipulation, you will produce specific presentations for your results.  You may choose, for instance, to present your results as a series of alternatives, as the Cellular Belltowers team may decide to present their findings.

Or you may produce maps to depict the locations of your wellheads and pieces of public art, together with graphs that present aggregations by: sestiere, century, type/style and what not.  Each choice should be made based on some rationale that should be explained.

The Murano team may present its results for each type of manufacturing maybe including some decision matrices to help the glass-makers determine what would be the best choice of abatement technology for their specific production, quantities of pollutants, size of factory and so on.

11. Deliverables

In the end, your results and analysis chapters should provide the ultimate summary of your work, together with the conclusions and recommendations.  In this section, however, you will spell out the actual "deliverables" produced by your team.  These will include, your ____ page report, your ____ appendices, your CD with all your files, your map layers, your databases, spreadsheets and images.  Your deliverables will also include a Powerpoint Presentations and often a series of Web pages.  You should make a list of these specific products and tell the reader where to find them in your CD or your printed reports or appendices.

Almost all teams will produce one or more Access reports to print out all of the data that they collected, so there is a tangible product to give the sponsor, as opposed to a bunch of files that may or may not be actually used by the sponsors, depending on their level of computer expertise.

Deliverables should not be confused with RESULTS, which are discussed in a separate handout.

�  IMPORTANT:  the mission statement does not have its own heading!  It is simply contained in the first paragraph of the chapter, immediately following the chapter heading (3. METHODOLOGY).
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