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User’s Guide

1. Background and Instructor Notes

COGEXP was designed to provide a simple, but reasonably powerful and flexible, framework for running certain kinds of psychology experiments on PC’s. It presents verbal stimuli (words, sentences, letters and digits, nonwords, anything in text symbols) on the PC screen, and records a subject’s responses to those stimuli. (The capability for showing graphic/pictorial stimuli and images may be added later).

The previous version of COGEXP (1.0) was based on Delphi, one of the earliest object-oriented development platforms. The present version is written in Visual Basic 2005, within the Visual Studio platform.

Much of COGEXP’s flexibility is achieved by moving a variety of specific decisions about experimental design from the program itself, into a parameter file that specifies how the study is to be implemented. In spirit, it shares a lot with E-Primetm, though it’s much less ambitious. But it may serve nicely as a way to implement experiments in undergraduate laboratory courses in experimental / cognitive psychology, student (or faculty) projects, or demonstrations of experimental design and implementation.

Here’s a brief list of the features that can be specified through the parameter file:

· Number of discrete “trials” in the experimental run (up to 500 currently)

· Number of stimulus sequences per trial (up to 3 currently)

· Number of stimuli per sequence (up to 20 currently)

· Timing of stimuli, constant within a sequence, varied across sequences

· Presence and duration of a fixation stimulus at the start of each sequence
· Presence and number of judgment “boxes” following each trial
· Font size of presented stimuli

· Color of presented stimuli
· Fixed versus response-terminated duration for stimuli requiring a response

· Specifying whether the stimulus to be responded to on each trial/sequence will be in a constant position (e.g., the second of two words in a prime-target word decision study) or triggered by stimuli in different positions (e.g., a target word in a random position in a sequence)

These are explained in more detail in the section on parameter files.  In our lab, we’ve implemented a variety of studies with COGEXP, including the following paradigms:

· Prime-target lexical decision, with the prime at a short SOA and the target remaining visible until a choice response is made

· Study and test phases of an episodic memory experiment, with two words shown in sequence during the study phase, and as a pair in the test phase, with “ease of integration” decisions made during study, and old/new and remember/know judgments made to each pair at test

· An emotional priming experiment, again with two-word sequences at study, and a prime-target emotionality decision made at test

· A predictive inference study, with two sentences presented on each trial; the first is presented in its entirety, and remains visible until the subject clicks a “next-screen” button; then the second sentence is presented one word at a time at a fixed, rapid rate (this was done in conjunction with EEG recording, not available in this version of COGEXP)

· An attentional-blink paradigm, with each trial consisting of a target word presented for two seconds, followed by a rapid series of words that sometimes contains the target; subjects indicate at the end of the trial whether the target word was present or not

· An emotional stroop paradigm, with emotional and neutral words presented in varying colors; latency of manual color-naming responses is measured.

In the tutorial below, we make use of material from these experiments to explain how to implement your experiment in COGEXP. There are sample materials for five different experimental paradigms included in the download.
Current limitations (besides those discussed above):

· The timing of screen events is not coordinated with the raster scan of CRT’s, so there is an inherent uncertainty of duration that’s a function of the scanning rate (e.g., at the common 75 HZ, or about 13 msec per scan, there will be a delay of 0 to 12 msec between the program thinking it’s showing a new stimulus, and it actually being shown on the screen, with a mean 6 ms delay). In most applications, this is tolerable, but I wouldn’t do a masked-prime, very-short (c. 40 ms or less) duration study with COGEXP. (On the other hand, the attentional-blink study looks good at 100 ms SOA, with a 85 ms duration and 15 ms ISI). (NOTE: most flat-panel LCD’s list their response time at anywhere from 12 to 35 ms or slower.) For brief duration stimuli or sequences, use of a multiple of 13 ms will help minimize this variability.
· The “box” within which stimuli are shown is of fixed size
· RT responses (as opposed to judgment-box clicks) are made by keyboard or mouse, and the program will record whichever is made.  The ability to capture vocal responses and response latency is in development.
· The number of qualitatively different events that can occur within a trial (e.g., a target word, a sequence of candidate words, and a mask) is limited to three.

· The font style for stimulus presentation is fixed to be Arial.

· Subject responses are saved as particular keystrokes or mouse button clicks. The program does not test these against a predefined correct response for a given trial; accuracy must be determined during data analysis. It is, therefore, not possible to provide subjects with feedback about accuracy on individual trials during the experiment.
2. Overview of COGEXP

In what follows, we use the term PHASE to refer to a single run of COGEXP. In some cases, the study will be homogenous, and only a single phase will be run for each subject. In many cases, though, a study consists of a series of qualitatively distinct phases. For example, memory studies will likely have a study phase, and a test phase, and the conditions of presentation may be quite different for these. We decided to make the Phase the unit of the COGEXP program, rather than try to accommodate the various complexities of design that might otherwise occur. On the one hand, this makes for a simpler program. On the other hand, it means that each Phase will require a separate initiation of COGEXP, as well as separate input (and output) files. 

VB 2005 publishes executable stand-alone versions of programs (they call them solutions) through a typical installation suite of files.
To install COGEXP:

· Download COGEXP2.ZIP from my website (www.psych.ufl.edu/~fischler)
· Unzip the files to a COGEXP folder that you create
· Run the Setup.exe program within the COGEXP2 folder
NOTES: 
· COGEXP, as a VB2005 application, makes use of Microsoft’s “.NET” Framework 2.0. If this is not currently installed on your PC, the setup program will download and install the .NET Framework 2.0. This should not interfere with the system of any other software you may have on your machine. You do need to be connected to the Internet for this to be done, of course.
· VB2005 says that administrator privileges are not needed to install, but this may be system-specific, so if your machine is networked, COGEXP may need to be installed by your administrator.

· The unzipped folder contains this Guide.

· The setup program installs COGEXP2, and adds a shortcut: Start / All Programs / University of Florida / COGEXP2. You can put a copy of the shortcut on the desktop.

To view and make changes to the source code:
· Download the COGEXP2_VB.ZIP folder from my website

· Unzip the files to a COGEXP folder under a Visual Studio 2005/Projects folder

· Open the CogExp.vbproj file from Visual Studio 2005 editor.
Input files read by COGEXP,  collectively called a fileset below:

· PhaseName.PRM: A text PaRaMeter file that specifies parameters (PRM), or specific values, for the particular study & phase.

· PhaseName.STR: A text file with the instructions, if any, to be shown at the start of the study.

· PhaseName_n.STS: Each study will have one or more (n) stimulus sets (STS), one of which will be used for a given subject. 

· PhaseName_n.JDG: One or two text files with the lines to be shown in the judgment boxes. For example, we might have Remember or Just Know, or the seven levels of emotionality ratings on a Likert scale.

Output file created by COGEXP:

· PhaseName_nnn.RSP: A text file with one line for each trial. Includes identifier info, stimulus numbers, response and RT, judgment response(s) and RT(s).

3. Structure of an Experiment in COGEXP

Experiments consist of one or more phases. Each qualitatively distinct phase corresponds to one COGEXP fileset. A phase consists of a number of discrete trials on which the same things happen with differing stimuli. Each trial consists of one to three discrete sequences of stimuli. Within each sequence, one or more stimuli (single words, letter strings, phrases, other ASCII characters or special symbols, sentences or sentence fragments) are presented. Within each sequence, a number of parameters (e.g., how many stimuli, and their timing) are specified.

A two-choice response, with reaction time, can be collected to one stimulus event per trial. The critical stimulus can be set to be in a constant position across trials (through the parameter file, see below), or to be triggered by particular stimuli whose position and sequence may vary from trial to trial.

After all sequences are shown on a given trial, one or two optional judgments can be presented (two seemed adequate for most purposes). Each consists of a series of n mutually exclusive choices that can be selected and entered. Response and response times are recorded for each judgment.

The variable number of sequences with controllable timing parameters, variable number of stimuli per sequence, optional judgments, and other features of COGEXP make it a fairly flexible program. There’s certainly things that can’t be implemented at this time (e.g., pictorial stimuli), but imaginative use of its features will provide a very wide range of protocols for study (that’s an advertisement).

Runtime Filesets

The fileset needed for each experiment or phase is generated by the user as text files. Each of these is described in detail below. Some of the format is arcane, but hopefully it’s clearly explained. 

NOTE: As you prepare these files with your word processor, be sure to save them as text files, rather than formatted files. In Word, for example, select Plain Text (*.txt). [Word will want to append the .txt extension, so you likely will need to rename the file after generating it.] Replace Phasename in the file names with whatever mnemonic fileset name you want (e.g., ISF59P1 could mean Fischler’s experiment 59, Phase 1. Then you’d have ISF59P1.PRM, ISF59P1_1.STS, etc.).

The Parameter File

Each phase of an experiment (for example, the study phase and test phase of a memory experiment), will have a separate parameter file.  The filename “extension” is PRM. A typical PRM file for COGEXP is given below, along with comments explaining the parameters and options. 

The first several lines here are header information. You can put in as much as you want for explanation, or as many lines as you want; COGEXP will ignore these. 

BH89A PairStudy PRM File for BH Dissertation: Data Collection

  created 5/04 BGH

  used by COGEXP

Whenever you see an “=” sign in a line, it means that COGEXP will be using a ReadParam function to find the name of a parameter at the start of a line, and capture the string that comes after the “=” . 
In the PHASE PARAMETER section, values for the whole phase are specified, as described in the NOTES below. Good to make use of comments liberally, so you know what you’ve got in the file. In the example below, comments are on separate lines; the parameter lines must have only the name of the parameter (case insensitive), the “=” sign, and the value of the parameter for that phase. The order of parameters does not matter. 
Total number of trials in this phase:

TotalTrials= 36

Number of trials per block:

BlockSize=36

Number of trials at the start of the phase with a fixed order (see below):

FrontFixed=0

Number of trials at the end of the phase with a fixed order:

EndFixed=0

Size of the font to be used for stimulus presentation:

FontSize=32

Inter-trial interval (from end of last event of one trial, to start of another):

ITInt=1500

Number of judgments to be shown after the end of each trial:

nJudg=1
The number of sequences to occur on each trial:

nSeq=1

 TotalTrials should match the total number of trials in the stimulus set file (STS, see below). If there aren’t enough in the STS file, an error will occur and the program will terminate. If there are more trials listed in the STS file, only the first TotalTrials will be run. The program randomizes the presentation order of these, with no constraint (e.g., some minimum lag between trials of a given type); however, you can fix the presentation order of the trials to be shown at the beginning, and end, of the sequence, by using the FrontFixed and EndFixed parameters above. This is handy, for example, when you want to have some number of buffer trials to control for primacy and recency effects. If FrontFixed is set to Total Trials, all trials will appear in the order in which they appear in the STS file. BlockSize controls the number of trials presented until a break. When BlockSize trials have been run, the program pauses until the user clicks a Continue button on the screen with the mouse. Setting BlockSize to TotalTrials eliminates such breaks. (TotalTrials doesn’t have to be an exact multiple of BlockSize, by the way). 

In the SEQ PARAMETERS section, we specify conditions for each of the (1 to 3) sequences to be shown. The following is used in the study phase of a color-naming task, with a timed response made to each word. The same ReadParam function is used to locate and read the values of these into the appropriate variable. Note that the name of each parameter is marked with the parameter number, for example, FixInt1. For the second sequence, this would be FixInt2, etc.
Sequence 1 Parameters:

Time (in ms) from start of sequence to onset of first event (fixation or stimulus):

PreSeqInt1=100

Duration of fixation (if this value is <10, no fixation is shown for this sequence):
FixInt1=500

Time from offset of last event to start of actual stim sequence:
PostFixInt1=300

Duration for each stimulus in sequence:
StimInt1=100

Time between stimuli within sequence:
ISInt1=100

Time from end of last stimulus in sequence to judgments or start of next preseq interval:
PostSeqInt1=100

Stimulus duration for this sequence can be fixed (0) as StimIntl, or self-paced (1):
SelfPaced1=0

Imperative stimulus can be fixed (1, 2, etc) or triggered by a specific stimulus (0):

RspStim1=0

.

The Stimulus Set File

The Stimulus Set (STS) file for one COGEXP phase consists of the stimuli for n trials. The information for each trial consists of:

· One line of descriptive information, that will be read in as a single string and passed to the RSP file for that trial. In the example below, the ID line indicates stimulus set 1; item 1,2,3 or 4; the A is for “animal” and the O is for “object.”  

· One line for each sequence for the trial. The line includes the stimuli for each sequence. Within the line, discrete stimuli are separated by a “/” and the last stimulus for that sequence is followed by two slashes (“//”): As always, avoid trailing blank spaces at the end of these lines. (A ReadString function grabs successive stimuli from the line in sequence, and uses the extra slash to determine the final stimulus of that sequence.)
1.1  A

elephant/bathroom//

1.2  A

dog/taxi//

1.3  A

fish/desk//

1.4  O

bottle/office//

.

.

In the example below, there are two sequences, the first consisting of a single sentence in its entirety; the second, a series of words presented one after the other:

3.2 An example of a two-sequence trial:
The police car approaches you, sirens blaring.//

You/can’t/afford/to/get/another/ticket.//

Here’s another example of an experiment with two “sequences” on each trial, from the attentional blink paradigm. The first sequence is a single target word; the second sequence is a long series of words that will be shown in rapid succession (rapid serial visual presentation, or RSVP) that may or may not contain the target word. The subject reads the target word, looks for it in the series, and decides if the target was in the series (in this case, it is). 
1 4  PL   PL 1

Glory//

fabric/item/yellow/banner/chin/bowl/elbow/basket/tool/cash/glory/hydrant/butter//

1 5  PL   PL 1

Dazzle//

seat/prairie/clock/patient/finger/rough/tool/vest/aloof/swamp/passion/dazzle/yellow//

Triggering events with special characters. Currently, there are two special characters recognized by the program that produce stimulus-specific events:

· Triggering RT interval to a different stimulus across trials: If you put an @ in front of a stimulus string, this will start an RT interval at the onset of that stimulus. This is used when the position of the critical stimulus varies from trial to trial, for example if you wanted to have subjects detect the presentation of a target stimulus in a long sequence, and press a key as soon as they see the target. Currently, if you have multiple sequences within a trial, you can trigger an RT during any one of the sequences. (Currently, if you have multiple RT triggers within a trial, only the last will be saved.)

· Changing stimulus font color. If you put an * in front of a stimulus string, it will be presented in a specific color, rather than the default black (background remains white).  The * must be followed by a single digit that specifies the color. The color “map” is as follows:

· 1:
black
· 2:
red
· 3:
green
· 4:
brown
· 5:
blue
· 6:
purple
· 7:
orange
· 8:
yellow
· 9:
white
For example, a critical word in the second sequence of each trial below would be shown in red:

1 4  PL   PL 1

Glory//

fabric/item/yellow/banner/chin/bowl/elbow/*2basket/tool/cash/glory/hydrant/butter//

1 5  PL   PL 1

Dazzle//

seat/prairie/clock/patient/finger/rough/tool/vest/aloof/*2swamp/passion/dazzle/yellow//

The flag *0 (that’s a zero) results in a random color being selected from the above set.
The Instructions File (.STR)

The instructions file is a single-line (no hard line breaks) text file with whatever instructions are to appear in the memo box on the SetUp Form. This memo appears only when the subject or experimenter clicks the Show Instructions box, so it can be skipped if instructions are all oral. The memo has word wrap set on, so the text is wrapped on successive lines. If the instructions are long, a scroll bar appears. You can create a text file with no line breaks, or put hard line breaks in manually so the file is easier to read. 

The Judgment file(s) (*.JDG)

These files are multi-line text files, with each line read in as a choice in a “radiogroup” set of mutually exclusive response buttons. They can be simple 2-choice decisions, for example whether a target words was present or absent:

target present

target absent

Or it can be a nine-choice Likert scale for pleasantness:

1 extremely unpleasant

2

3

4

5 neither pleasant nor unpleasant

6

7

8

9 extremely pleasant

COGEXP presents the judgment as a list box of mutually exclusive choices from the JDG list. The subject selects one choice with mouse click, which highlights that choice. When they’re happy with their choice, they click a select button. The program records which button was clicked (numbered from the top = 1, regardless of the text), and the time taken to make the response (in ms.)

The Response File (*.RSP)

For each run of a phase, COGEXP generates a file containing the data for that run. The name of the file will contain the experiment tag (e.g., BH01) and the subject number (e.g., 103) as entered at the start of the phase (see below). The content of the file is text, and it will look something like this:

trial,stim_info,resp,RT,Judg1,Time,Judg2,Time

1 1 1 FILLER 70 785 1 1140 3 1265
2 1 2 FILLER 68 854 2 995 1 2328
.

.

12 1 131 PL UNPL 68 775 1 870 4 1320
13 1 323 UNPL ABS 70 854 3 2834 2 889
The first line is a header line that will always appear just like this; it tells you how the trial data is organized in the lines that follow.
(In this particular study, there were a number of “primacy filler” trials at the start of the phase, that were identified as such in the stimulus file with the first line of “1  1  FILLER.”)

Each line represents the data for a single trial in the run. The information on the line shows:

12 1 131 PL UNPL 68 775 1 870 4 1320
[the trial number]
12 1 131 PL UNPL 68 775 1 870 4 1320
[the stimulus information from the STS file]  
12 1 131 PL UNPL 68 775 1 870 4 1320
[the response made to a specified stimulus in the trial (e.g., the second word in a prime-target lexical decision trial), and the latency of that response. Keyboard key presses are saved as “keycodes;” a mouse click will be B1 for left, B2 for right.)

12 1 131 PL UNPL 68 775 1 870 4 1320– The response made to the first judgment box, and the latency of that response in hundredths of seconds.

12 1 131 PL UNPL 68 775 1 870 4 1320– the response made to the second judgment box, and the latency of that response.

4. Running COGEXP

You should have all the files for a given phase (PRM, STS, STR, JDG) in the same folder. It’s handy to have them in the same folder from which the program will be run, whether on a floppy, the desktop, or a folder in your C: Drive, but the program lets you browse to a folder where you’ve placed these files (and where the RSP data file will be saved).
· To begin a phase, double-click the COGEXP filename or icon, and you’ll see the following screen:
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· Use the Select Folder button to browse to the folder where you’ve placed the runtime files. (You can also manually type the path, without the final “\”, in the box).
· Type the Phasename for this fileset in Expmt ID box (e.g., IF59P1); this will be used to access the various files of the fileset for that phase.

· Type the participant number, and the stimulus set to be used that participant, in the appropriate fields. You can use the Enter or Tab keys or the left mouseclick to move around.
· Click the Settings OK?  button.  If the program finds all the input files in the specified folder, the Show Instructions and Begin Experiment buttons will become visible.

· Clicking Show Instructions will show the instructions for that phase; clicking Begin Task will start the sequence of trials as specified.

NOTES: At the end of each block of trials, there’s a chance to quit the program. Data collected so far should be saved. If you click the “x” in the upper right of the screen, the program will stop running, but will stay in memory. You’ll need to do a CTL-ALT-DEL, select COGEXP and end the task. 

Sample Filesets for experiments
A subfolder is included in the downloaded files that has five different sets of input files, similar to those described earlier, that demonstrate how to put various kinds of experiments together using COGEXP. The paradigms are:

Attentional Blink

Lexical Decision Priming

StroopTask (Color naming)

Sentence Inference task

Word Rating task

Call for Comments and Suggestions

I’d be happy to hear from you about implementation issues, problems, bugs, and any suggestions for revisions or extensions. I’d also like to hear about how you’ve been using the package, what points might be unclear in the User’s Guide, etc. You can email me at the address at the head of the Guide. Alternatively, if you’re good at VB programming, and have made some modifications, feel free to send them my way with some documentation.

