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Category Specificity

A. Review of Literature


The notion of a categorically organized semantic knowledge system is a fascinating topic of speculation and investigation, inspired in part by patterns of category-specific impairment in visual object recognition among patients with damage to the anterior temporal lobes. Beginning with a thought-provoking series of papers by Warrington and coworkers (McCarthy & Warrington, 1988; Warrington & McCarthy, 1987; Warrington & Shallice, 1979, 1984), a growing body of literature documents cases of category-specific agnosia (CSA). Patients with CSA have great difficulty identifying visually presented objects from certain categories, even though there is nothing wrong with their ability to derive a geometric structure from an image on the retina. This deficit affects performance in a variety of tasks that require retrieval of object knowledge, including object naming or retrieving particular semantic features. The overwhelming majority of cases show a disproportionate impairment of recognition and naming of visually presented biological objects (such as mammals, fruits, and vegetables), with relatively preserved performance on nonbiological categories such as clothing and furniture. The reverse pattern of CSA, in which it is primarily performance on nonbiological objects that is impaired, is very infrequent. 


Additional evidence for categorical organization of object knowledge comes from functional imaging and electrophysiology studies of neurologically intact individuals. For example, Chao et al. (1999) isolated regions in the temporal lobe that show selectivity for animals, tools, faces, and houses. Further, Event Related Potentials (ERP) have also been used to measure sensitivity to object categories. As neurons respond to events and task demands, the electrical signals produced by the neurons can be measured by sensors placed on the scalp, resulting in a wave that fluctuates over time between negative and positive polarity at each sensor.  Mazerolle et al. (2007) detected variations of electrical brain activity between object categories, with natural objects eliciting larger responses in the late positive component (LPC) at sensors placed over the anterior temporal lobe, whereas the N300 changed with task demands.


These findings have fueled much speculation regarding why object knowledge appears to be neurally organized according to discrete object categories.  According to Caramazza & Shelton (1998), evolutionary pressures resulted in neural substrates that are biologically dedicated to specific object categories that have implications for survival.  Other theories focus on differences in category properties, with apparent category-specific organization emerging from organization principles that relate to these property differences. For example, Warrington, Shallice & McCarthy proposed that object knowledge is organized by sensory features (form, color, motion, sound, etc.) and also by functional properties (motor responses, typical location, etc). In addition, they speculate that sensory information is more diagnostic for biological categories, whereas functional information is more diagnostic for nonbiological categories. According to this view, selective impairment for living things occurs when damage affects sensory stores, whereas selective impairments for non-living things occur following damage to functional stores. Yet another theory suggests that biological and non-biological categories differ on the degree to which sensory and functional information is correlated in our experience with these objects (Tyler & Moss, 1997).  Finally, other theories highlight differences in within-category structural and conceptual similarity, with living categories having higher structural and conceptual similarity than non-living categories. When the visual system responsible for integrating structural properties becomes damaged, those categories that are most visually and conceptually similar will be most affected (Arguin et al., 1996). 

Despite the potential interest of CSA, this phenomenon has had little impact on current theories of normal object identification developed outside the neuropsychological domain.  This gap exists in part because of a lack of paradigms that are able to show comparable category-specificity in the retrieval of object knowledge in the neurologically intact population.  Recently, Bukach et al. (2004) created a paradigm that is capable of bridging the gap between Neuropsychological and Cognitive investigations of object recognition.  This paradigm examines normal observer’s recall of newly learned attributes of familiar objects.  Subjects first learned to associate arbitrarily assigned colors or textures to objects in a training phase, and then attempted to report the newly learned attribute of each object in a recall task. Subjects' pattern of errors was quantitatively and qualitatively similar to the identification deficits among patients with CSA for biological objects.  This paradigm is ideally suited to investigate the potential factors that may underlie category specificity in normal observers.  For example, by manipulating the visual and conceptual similarity of the objects in each category, Bukach et al. showed that object recognition involves the integration of structural and conceptual properties, and that this integration is susceptible to interference from objects that are structurally and conceptually similar. Using this and similar paradigms, as well as electrophysiological data collected via an EEG machine, I propose to investigate how various object and task properties affect category-specific error patterns in normal observers.  

B. Project and Procedures


The purpose of this work is to use a combination of behavioral and electrophysiology measures to examine the factors underlying category-specific effects in object recognition in the neurologically intact population. By examining recall of newly learned attributes and by carefully controlling stimulus factors such as structural and conceptual similarity, theories of category specificity can be tested on the normal population. Because patterns of category specificity are likely determined by multiple factors a variety of tasks and manipulations will be used to study category specificity.

Each subject will be tested on just a few of the following procedures, with each behavioral session lasting between 1 hour and at the most 2 hours.  Electrophysiology sessions will last 2 hours. All student researchers involved in this project will complete CITI training as required by the IRB. Students involved in collecting data using electrophysiology will be well trained on the equipment before testing participants. Current students working on this project include Daniel Kinka. The following are general descriptions of the stimuli, tasks and techniques that will comprise the study:
Stimuli: A variety of stimulus classes will be used, including real-world stimuli and novel stimuli as well as word stimuli. The use of novel stimuli (such as cubes and cylinders) may involve training participants over multiple sessions to associate concepts to novel objects and then testing attribute or label recall. All stimuli will be of neutral valence. 

Tasks: The tasks will include a subset of the following simple behavioral procedures Each subject would complete only one or two tasks in a single testing session and each experiment’s advertisement and consent forms will be adapted to include only those tasks included in that particular study and the appropriate time commitments and compensation. Below is a general description of the tasks we will use. Descriptions of the tasks will be simplified on the consent forms to include only the information that is relevant to a particular study (see sample consent forms).
· Same/different matching on pairs of objects presented sequentially or simultaneously. Participants may be asked to match the whole object or just a part of it (e.g., just attend to the top half of the object).

· Learning of associations between objects and arbitrary non-visual properties (words such as “cold”, “heavy” or “loud”), non-sense names (e.g., “kip”, “kef”, “kal”…) or sounds of familiar objects (e.g., phone ringing, dog barking). The objects and their associations appear together during a study phase, and later, the participants either press a labeled key, use the mouse to choose a response displayed on the screen, or give a verbal response upon presentation of the object.

· Naming objects verbally.

· Match-to-sample judgment where an object is first presented briefly (either stationary or moving on the screen) followed by a choice of many objects presented simultaneously or sequentially, each one to be matched to the sample.

· Name verification trial where a name precedes or follows the presentation of an object and the participant must choose whether they match or not.
· Short term memory procedure where subjects are presented with an array of objects for a variable duration (from 100 ms to 4000 ms) followed by a single object, and asked whether the object was part of the array.

· Dual-task procedure where participants are asked to remember a small number of objects (1-3) over the course of a same/different matching trial.
· Attention to a single dimension where participants are asked to only respond on the basis of one dimension of the stimulus, such as the color, size or location.
· Motion judgment where subjects judge whether the top or the bottom of an object moving behind an occluder with two rectangular windows is the part that is leading.
· Visual search where participants will see an array of objects and are required to make a judgment whether or not a particular target item is present or absent. 
· Attribute recall where participants will be cued to recall a particular physical attribute of an object (e.g. color or texture) following training.
· Go-No-Go: where participants respond to a particular stimulus or class of stimuli by pressing a button, but do not respond at all to the other stimuli.

Techniques: Any or all of the following techniques may be employed in conjunction with one or more of the behavioral procedures listed above to provide additional information about participants’ responses and/or facilitate participant training:
· Eye tracking: Eye movements will be measured in some sessions of the study while participants complete one of the tasks listed above. To assess this, we will examine eye movements on a selection of the tasks described above using an optic device that shines an invisible infrared light at one of the eyes and uses the reflection off the eye to measure where the subject is looking in real time. The levels of infrared light at the participant’s eye are minimal and considered safe (levels at 50 times what participants will experience are still considered safe).  The optics used here are commonly used in psychology, interface design, and marketing research as well as in virtual reality systems.  For eye-tracking experiments, the experimenter will stay in the room while participants complete the task. If having eye movements measured makes anyone uncomfortable, we will run the experiment without measuring eye movements or discontinue the study.
· Electrophysiology: Some studies will examine how specific electrophysiology components, such as the LPC and N300, change as a result of experience or task demands. The particular type of electrophysiology that will be used is called Event-Related Potentials (ERP). This methodology measures the waveforms produced by each electrode from the time of an event (e.g., presentation of a stimulus) for about 800 to 1000 ms after the event is presented. Because the changes in waveforms between conditions can be very small, many trials from each condition are averaged before comparing differences between conditions. Because ERPs measure summed activity from all neurons, it is very difficult to localize where the change in signal originates. However, the temporal resolution is in the order of milliseconds, so this technique can tell us about the timing of cognitive processes, and through comparisons of different conditions, can tell us about how differences in task demands or stimulus properties affect cognitive processing. On first contact with the lab, potential participants are informed about the method used to place electrodes on the head (see handout on electrophysiology) and are shown the electrophysiology lab and equipment, so that they can decide whether they are still interested in participating. The handout will also be attached to the consent form, and the consent form will include a general description of the electrophysiology procedure as follows: 
We will measure the electrical activity produced by your brain as you complete the tasks described above.  This is a non-invasive measure that involves wearing a cap, similar to a swim cap, with 64 embedded electrodes. The equipment is safe and is used commonly in psychology experiments. The electrodes are small cylindrical sponges with a flat metal surface that rests against your scalp. The electrode sponges are injected with a saline solution (primarily water and salt) to help with electrical conductance. As your brain responds to the task, different groups of neurons in your brain become very active, and this activity is reflected by changes in electric potential at your scalp. The electrodes in the cap only measure the activity; they do not stimulate the neurons. Placing the cap and injecting the electrode sponges takes approximately 20 – 30 minutes. Attached to this consent form is a detailed handout describing the methods for placing the cap. Please read this handout before signing the consent form. Once the cap is ready, you will sit by yourself in a quiet room and complete the computer tasks described above.  You will be monitored at all times by cameras placed in the room, and you can communicate freely through the intercom if you need to speak to the experimenter. However, it will be very important that you stay as still as possible during the tasks, as any movements will interfere with the recordings. 
· Training to criterion: In some cases, we will want to test participants in the tasks described above both before and after they have acquired considerable practice with a category and task, so that we can be confident that new information has been strongly associated with objects before testing recall. Training is accomplished by asking participants to practice the same simple tasks listed above, and may in some cases be made more difficult by reducing presentation time, reducing contrast or increasing filtering. Participants need to complete a variable amount of sessions until they reach a certain criterion, (e.g., 85% accuracy). The criterion for each experiment and expected number of sessions will be adjusted in the consent forms for each experiment. 
· Instructions and Feedback: The following applies to all tasks: short instructions for each task are provided verbally before the participant is seated at the computer, and brief reminders are given on the computer (e.g., “You will see a first face for 1s, following by a nonsense mask that you can ignore, and a second face for 1s. Your task is to decide if the two faces are the same or different, as accurately and as fast as you can. Press “1” if the are the same, and press “2” if they are different.” Feedback may be provided to participants as a beep when they make a mistake (although in some conditions no feedback will be provided). Breaks will occur regularly through the experiment (approximately every 15 min), and the participant can get up, get a drink of water or go to the restroom. The experimenter is always available in the next room for questions. All subjects will be debriefed following the experiment.  Here is a sample debriefing:

The experiment you just participated in was based on a theory that different features of an event or object, such as color and form, are stored separately in memory and later have to be recombined when we recall that object or event. We were investigating what factors might affect how well these features are recombined in recall. You may have noticed that there were four types of objects: One set were living things related in meaning (the camel and giraffe were both animals); one set were nonliving things related in meaning (violin and guitar); one set of objects were long and narrow (pencil and knife), and one set were completely unrelated to one another (bell and chair). We expected that participants will make more errors in the first two categories because these objects are both visually similar and conceptually related, and therefore should suffer more interference from one another when the features are recombined at recall. It is very important that you do not discuss this experiment with class mates and potential volunteers, as we need participants to be blind to the specific hypothesis under investigation.  If you have any further questions, please contact name at contact email.
C. Participants.

 
All recruitment strategies will be modified to include information about the particular methods, time commitment and compensation involved in the study. Several sources of participants will be recruited for the studies:

Undergraduate students at the University of Richmond who are 18 or over. Some subjects will be recruited from the Introduction to Psychology course or other Psychology course, participating for optional course credit. In addition, we may recruit students who are not taking this course through SpiderBytes or flyers posted around campus. Some versions of the experiment will last longer than others, so compensation will depend on the design of the experiment. We will establish compensation based on a rate of $10 per hour, but compensation will be advertised as a set amount. For example, if the experiment is designed to last 30 minutes, compensation will be advertised on flyers and in the consent form as $5, rather than using an hourly rate.

Other students will be recruited from Psychology 341, Cognitive Neuroscience, as part of an in class exercise to prepare for a group research project on category specificity. This project will not include electrophysiology. The emphasis of this lab component is the importance of testing theories generated by research with brain injury by collecting converging evidence from studies of neurologically normal individuals. We use the topic of category specificity to demonstrate how theories of object recognition based on patients with agnosias must be tested on normals. Students will complete CITI IRB training for student researchers and collect data for one version of the experiment. Prior to taking on the role of experimenter, students will go through the experiment as a naïve participant themselves to understand what it will be like for their participants. Submission of their own data from this in class exercise for analysis is completely voluntary and optional, and students may complete the experiment without transferring their data to my netfiles account. P341 students will be assigned a subject number by drawing a number from a bag. That way, I as their professor and other students in the class will not be able to link individual subjects with their data, or be able to tell which students chose to submit data. Students will be assured that their willingness to submit data and their performance on the task will not affect their grade in the course. Data from P341 students who chose to submit their data will be combined with other participant data for in class analysis. No identifying information will be linked to their data file. 

Individuals from the Richmond community who are interested in participating in research for monetary compensation. Some versions of the experiment will last longer than others, so compensation will depend on the design of the experiment. We will establish compensation based on a rate of $15 per hour to compensate for transportation costs and study time, but compensation will be advertised as a set amount. For example, if the experiment is designed to last 120 minutes, compensation will be advertised on flyers and in the consent form as $30, rather than using an hourly rate. Participants will be recruited through advertisements aimed towards the general public in the form of flyers, ads and word-of-mouth.

D. Informed Consent.


Because the exact procedures for each study vary, I have created four different samples of informed consent templates to cover single session behavioral testing (for P100 credit and as an optional in-class exercise) and multiple session expertise training (with and without an electrophysiology component). Consent forms for each study will contain only the subset of tasks that will be administered according to the particular methodology for that study. See attached forms.

E. Anonymity and Confidentiality

A master file containing the names of the participants with their corresponding subject number and informed consent documents will be kept in the laboratory of Dr. Bukach, the faculty member supervising this research. The data collected during the study will be stored in files labeled only by anonymous subject numbers, thus protecting the subjects’ identities. There will be no way to identify which data file is associated with which participant. For electrophysiology studies, ERP data will likewise be coded with an arbitrary subject number. Videos of the sessions are recorded to help with removal of artifacts due to movement or eye-blinks. These videos are separate from the data, and will be used by the researcher for artifact removal only. Videos will be destroyed after data analysis is complete. 

F. Dissemination of data


These data files are archived for at least five years following completion of the study on long-term storage medium in the Cognitive Neuroscience laboratory (e.g., CDs). Following principles espoused by the American Psychological Association and the National Institute of Health, the data collected as part of this research will be available to other investigators who request copies. All such data files will contain only the arbitrary subject numbers, thereby protecting the confidentiality of the individuals who served as subjects. Data may be reported in conference presentations and published manuscripts. No identifying information will be included in any formal reports. 
G. Risks to participants


This study does not use deception. All stimuli will be non-threatening and of low emotional valence. The study does not involve the collection of sensitive materials. The eye tracking equipment we propose to use is commonly used in Psychology and marketing research and in virtual reality environments.  The degree of irradiation at the eye (about .2mW.cm2) is approximately 1/50th of the estimates of safe levels (Sliney & Wolbarsht, 1980).  If a participant feels uncomfortable with the procedures, he or she will be given the opportunity of participating in the experiment without having his or her eye movements measured, or of not participating at all.  Similarly, the equipment used for electrophysiology experiments is a non-invasive method commonly used in Psychology research, and is used to measure, not stimulate, neural activity, so there are not risks of harm. The participant may experience a small amount of discomfort due to the necessity of sitting still and wearing the electrode cap during experimental procedures. We have reduced the risk for discomfort by including the opportunities for frequent breaks and supplying refreshments, and by investing in three different cap sizes to ensure a comfortable fit. It is also necessary to gently rub a small area of skin with a cotton swab dipped in alcohol and a slightly abrasive, electrolyte gel to clean the skin prior to application of 4 electrodes that are not affixed to the cap. If a participant experiences any discomfort during this procedure we will stop immediately and not resume. If the participant is uncomfortable with any of the procedures, he or she will be given the opportunity of participating in the experiment without the electrophysiology measures, or of withdrawing from the study. If a participant feels uncomfortable with the procedures, becomes fatigued, or wishes to stop for any reason, he or she will be given the opportunity to withdraw from the experiment without penalty.
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INFORMED CONSENT FORM

Category Specificity: Single Session (optional in class activity)
Principal Investigator:

Dr. Cindy Bukach, Cognitive Neuroscience Laboratory 

Student Co-investigators: Names here


The purpose of this study is to understand how we recognize objects, both familiar objects (such as faces, animals, and clothing) as well as novel objects that you have not seen before. In particular, this study will look at ways in which people become very good at recognizing individual members of an object category.


The session will proceed in the following manner: All students will complete the experiment as an in class activity as preparation for your group research project. However, you may also opt to submit your data as part of the study to be analyzed by the class by signing this informed consent form. Submission of your own data for analysis is optional and completely voluntary. The tasks you will be asked to perform are simple and are described below. The experimenter will fully explain the procedures for the experiment, and will indicate what keys you will use on the keyboard. Once the session begins, all instructions will be given on the screen, and the experimenter will be available in the room if you have any questions during the session. However, if you have any questions about the procedures prior to signing the consent, please ask the experimenter before signing this document. 

· Attention to a single dimension where participants are asked to only respond on the basis of one dimension of the stimulus, such as the color, size or location.
· Attribute recall where participants will be cued to recall a particular physical attribute of an object (e.g. color or texture) following training.
The experimental session will last approximately 1 hour. 

Principal Investigator

The principal investigator in this project is Dr. Cindy Bukach, and the student co-investigator is name here. If you have any questions or concerns, please email Dr. Bukach at cbukach@richmond.edu.

Voluntary Participation


Your participation in this project as a research subject is completely voluntary and you are free to withdraw your consent and discontinue your participation at any time without penalty. Your decision to submit your data for analysis and your performance in the task will in no way affect your grade for this course. If you choose not to participate as a research subject, you may log off of the computer at the end of the experiment without transferring your data to my net files account, thereby deleting your results file. 

Confidentiality of Records


Your confidentiality will be maintained by using a numeric subject code in resulting data files. You will draw a subject number from a bag, and this number will be known only to you. After the experiment, there will be no way to link your name or personally identifying information with your data. Neither your classmates nor I will know whether you decided to submit your data for analysis, or which data file was yours. When required by law, the records of this research may be reviewed by applicable government agencies.

Participant’s Rights Information

If you have any questions concerning your rights as a research participant, you may contact the Chair of the University of Richmond’s Institutional Research Board for the Protection of Research Participants, Dr. Kirk Jonas, at (804) 484-1565 for information or assistance.
Participant’s Consent


The study has been described to me and I understand that my participation as a research subject is voluntary and that I am free to withdraw my consent and discontinue my participation in the project as a research subject at any time without penalty. I am not obligated to submit my data for analysis, and my decision to do so will be known only to myself. I also understand that the results of the study will be treated in strict confidence and reported as group data sets without personally identifying information, for class analysis and possibly in scholarly publications. I understand that if I have any questions or concerns about this experiment, that I may pose them to Dr. Cindy Bukach (804 -287-6830 or cbukach@richmond.edu). I understand that if at any time I experience discomfort or distress during or after the experiment, I am able to contact the university’s counseling center CAPS, at (804) 289-8119. By signing below I attest that I am 18 years of age or older.

I have read and understand the above information and I consent to participate in this study and submit my data for analysis by signing below. 

Signature of Participant

Participant’s Name (printed)

Date

Signature of Investigator
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INFORMED CONSENT FORM

Category Specificity: Single Session
Principal Investigator:

Dr. Cindy Bukach. Cognitive Neuroscience Laboratory

Student Co-Investigator: (Name here) 


The purpose of this study is to understand how we recognize objects, both familiar objects (such as faces, animals, and clothing) as well as novel objects that you have not seen before. In particular, this study will look at ways in which people become very good at recognizing individual members of an object category.


The session will proceed in the following manner: You will arrive in the laboratory and will sit in a quiet room in front of a Macintosh computer. The tasks you will be asked to perform are simple and are described below. The experimenter will fully explain the procedures for the experiment, and will indicate what keys you will use on the keyboard. Once the session begins, all instructions will be given on the screen, and the experimenter will be available in the next room if you have any questions during the session. However, if you have any questions about the procedures prior to signing the consent, please ask the experimenter before signing this document. 

· Attention to a single dimension where participants are asked to only respond on the basis of one dimension of the stimulus, such as the color, size or location.
· Attribute recall where participants will be cued to recall a particular physical attribute of an object (e.g. color or texture) following training.
The experimental session will last approximately 1 hour. Students taking Introduction to Psychology will receive 2 credits for participating. Other participants will be compensated $10 for participating.

Principal Investigator

The principal investigator in this project is Dr. Cindy Bukach, and the student co-investigator is name here. If you have any questions or concerns, please email Dr. Bukach at cbukach@richmond.edu.

Voluntary Participation


Your participation in this project is completely voluntary and you are free to withdraw your consent and discontinue your participation at any time without penalty. If you choose to withdraw, we will be courteous and understanding. 

Confidentiality of Records


Your confidentiality will be maintained by using a numeric subject code in resulting data files. After the experiment, there will be no way to link your name or personally identifying information with your data. When required by law, the records of this research may be reviewed by applicable government agencies.

Participant’s Rights Information

If you have any questions concerning your rights as a research participant, you may contact the Chair of the University of Richmond’s Institutional Research Board for the Protection of Research Participants, Dr. Kirk Jonas, at (804) 484-1565 for information or assistance.
Participant’s Consent


The study has been described to me and I understand that my participation is voluntary and that I am free to withdraw my consent and discontinue my participation in the project at any time without penalty. I also understand that the results of the study will be treated in strict confidence and reported as group data sets without personally identifying information, possibly in scholarly publications. I understand that if I have any questions or concerns about this experiment, that I may pose them to Dr. Cindy Bukach (804 -287-6830 or cbukach@richmond.edu). I understand that if at any time I experience discomfort or distress during or after the experiment, I am able to contact the university’s counseling center CAPS, at (804) 289-8119. By signing below I attest that I am 18 years of age or older.

I have read and understand the above information and I consent to participate in this study by signing below. 

Signature of Participant

Participant’s Name (printed)

Date

Signature of Investigator

University of Richmond

Department of Psychology 

INFORMED CONSENT FORM

Category Specificity: Multiple Sessions
Principal Investigator:

Dr. Cindy Bukach, Cognitive Neuroscience Laboratory 

Student Co-investigator: name here


The purpose of this study is to understand how we recognize objects, both familiar objects (such as faces, animals, and clothing) as well as novel objects that you have not seen before. In particular, this study will look at ways in which people become very good at recognizing individual members of an object category.


This study involves learning to associate new information with real-world or novel objects. You will then be given a number of training blocks until you reach a desired level of performance with the objects that indicates you have learned the associations. You will then be given some posttest measures to determine if the way you recognize these objects has changed as a result of training. The total number of sessions involved in this study is 12. Each session will last approximately 1 hour. You will be compensated $10 for each session. Each session will proceed in the following manner: You will arrive in the laboratory and will sit in a quiet room in front of a Macintosh computer. The tasks you will be asked to perform are simple are briefly explained below. The experimenter will fully explain the procedures for the experiment, and will indicate what keys you will use on the keyboard. Once the session begins, all instructions will be given on the screen, and the experimenter will be available in the next room if you have any questions during the session. However, if you have any questions about the procedures prior to signing the consent, please ask the experimenter before signing this document.  

· Same/different matching on pairs of objects presented sequentially or simultaneously. Participants may be asked to match the whole object or just a part of it (e.g., just attend to the top half of the object).

· Match-to-sample judgment where an object is first presented briefly (either stationary or moving on the screen) followed by a choice of many objects presented simultaneously or sequentially, each one to be matched to the sample.

· Name verification trial where a name precedes or follows the presentation of an object and the participant must choose whether they match or not.
Principal Investigator

The principal investigator in this project is Dr. Cindy Bukach, and the student co-investigator is student name.  We are supervised by Dr. Cindy Bukach. If you have any questions or concerns, please email Dr. Bukach at cbukach@richmond.edu.

Voluntary Participation


Your participation in this project is completely voluntary and you are free to withdraw your consent and discontinue your participation at any time without penalty. If you choose to withdraw, we will be courteous and understanding. 

Confidentiality of Records


Your confidentiality will be maintained by replacing personally identifying information with a subject code in resulting data files. After the experiment, there will be no way to link your name with your data. When required by law, the records of this research may be reviewed by applicable government agencies.

Participant’s Rights Information

If you have any questions concerning your rights as a research participant, you may contact the Chair of the University of Richmond’s Institutional Research Board for the Protection of Research Participants, Dr. Kirk Jonas, at (804) 484-1565 for information or assistance.
Participant’s Consent


The study has been described to me and I understand that my participation is voluntary and that I am free to withdraw my consent and discontinue my participation in the project at any time without penalty. I also understand that the results of the study will be treated in strict confidence and reported as group data sets without personally identifying information, possibly in scholarly publications. I understand that if I have any questions or concerns about this experiment, that I may pose them to Dr. Cindy Bukach (287-6830 or cbukach@richmond.edu). I understand that if at any time I experience discomfort or distress during or after the experiment, I am able to contact the university’s counseling center CAPS, at (804) 289-8119. By signing below I attest that I am 18 years of age or older.

I have read and understand the above information and I consent to participate in this study by signing below.

Signature of Participant

Participant’s Name (printed)

Date

Signature of Investigator

University of Richmond

Department of Psychology 

INFORMED CONSENT FORM

Studies of Perceptual Expertise: Multiple Sessions with Electrophysiology
Principal Investigators:

Dr. Cindy Bukach, Cognitive Neuroscience Laboratory

Student Investigators: (names here)


The purpose of this study is to understand how we recognize objects, both familiar objects (such as faces, animals, and clothing) as well as novel objects that you have not seen before. In particular, this study will look at ways in which people become very good at recognizing individual members of an object category.


This study involves learning to associate new information with real-world or novel objects. We will give you some simple matching tasks, and we will also ask you to do some of these tasks while you are wearing an electrode cap that enables us to measure the electrical activity in your brain. You will then be given a number of training blocks until you reach a desired level of performance with the objects that indicates you have learned the associations. Next, you will be given some posttest measures to determine if the way you recognize these objects has changed as a result of training (similar to the tasks you completed before the practice studies, including wearing an electrode cap). The total number of sessions involved in this study is 12. Each session will last approximately 1 hour, though the pretest and posttest sessions when you wear the electrode cap may last up to 2 hours. You will be compensated $10 or $20 for each session ($10 for 1-hour sessions and $20 for 2-hour sessions). 

Each session will proceed in the following manner: You will arrive in the laboratory and will sit in a quiet room in front of a Macintosh computer. The tasks you will be asked to perform are simple are briefly explained below. The experimenter will fully explain the procedures for the experiment, and will indicate what keys you will use on the keyboard. Once the session begins, all instructions will be given on the screen, and the experimenter will be available in the next room if you have any questions during the session. However, if you have any questions about the procedures prior to signing the consent, please ask the experimenter before signing this document.  

· Same/different matching: In this task you will see an object appear on the screen for a brief amount of time, followed by a second object. You will be asked whether the top or the bottom of the second object matches the first. 
· Match-to-sample judgment where an object is first presented briefly followed by a choice of many objects presented simultaneously. Your job will be to pick the object that was shown in the first screen. 

· Name verification trial where a name precedes the presentation of an object and you must choose whether they match or not.
· Go-No-Go: you will respond to a target object by pressing a button, but must not respond at all to any other objects.

Electrophysiology: For one of the pretest and one of the posttest sessions, we will measure the electrical activity produced by your brain as you complete the Go-No-Go task described above.  Electrophysiology is a non-invasive measure that involves wearing a cap, similar to a swim cap, with 64 embedded sensors. The equipment is safe and is used commonly in psychology experiments. The sensors are small cylindrical sponges with a flat metal surface that rests against your scalp. The sponges are injected with a saline solution (primarily water and salt) to help with electrical conductance. As your brain responds to the task, different groups of neurons in your brain become very active, and this activity is reflected by changes in electric potential at your scalp. The sensors in the cap only measure the activity; they do not stimulate the neurons. Placing the cap and injecting the sponges takes approximately 20 – 30 minutes. Attached to this consent form is a detailed handout describing the methods for placing the cap? Please read this handout before signing the consent form. Once the cap is ready, you will sit by yourself in a quiet room and complete the computer tasks described above.  You will be monitored at all times by cameras placed in the room, and you can communicate freely through the intercom if you need to speak to the experimenter. However, it will be very important that you stay as still as possible during the tasks, as any movements will interfere with the recordings. 
You will be compensated $10 per 1-hour session, and $20 for each of the two electrophysiology sessions, for a total of $140 if you participate in all 12 sessions. 

Principal Investigator

The principal investigator in this project is Dr. Cindy Bukach. The student researchers are student names here. If you have any questions or concerns, please email Dr. Bukach at cbukach@richmond.edu.

Voluntary Participation


Your participation in this project is completely voluntary and you are free to withdraw your consent and discontinue your participation at any time without penalty. If you choose to withdraw, we will be courteous and understanding. 

Anonymity and Confidentiality of Records


For electrophysiology sessions, we will be taking a video recording while you participate, so that we can remove artifacts from our data that correspond to movements or eye blinks. Because these video recordings include your face, we cannot guarantee that the researcher who removes artifacts will not recognize your face during this part of data analysis. To help protect your confidentiality, we will store these video recordings in a separate file and label them only by subject code. They will be seen only by the researcher analyzing your data, and will be destroyed immediately after data analysis is complete. For all other data, your confidentiality will be maintained by using a numeric subject code in resulting data files. After the experiment, there will be no way to link your name with these data. When required by law, the records of this research may be reviewed by applicable government agencies.

Risks:


As mentioned above, there is some risk that you will be recognized during the artifact removal stage of data analysis. The sensors record electrical activity and are not used to stimulate the brain, so this method is harmless. You may experience some slight discomfort from sitting as still as possible or from wearing the cap during ERP recording. To reduce the risk of discomfort from the cap, we have three different sizes to choose from. Also, we have a comfortable chair with a leg rest if you would like to take a longer more relaxing break during the session and we will provide refreshments. 


In addition to the sensors on the cap, there are a couple of sensors that are placed just behind your ears, and just above or below one eye (to help us tell when you blink or move your eyes). It will be necessary to clean the areas where these sensors are placed with a cotton bud dipped in alcohol and gently rub this area with a cotton bud dipped in a chlorided, slightly abrasive, electrolyte gel. The purpose of this is to lower the impedance of the skin so that the electrical signal is conducted better. Great care is taken not to damage the skin, and you are encouraged to tell us if this rubbing action is uncomfortable.  If so, it is stopped and not repeated. 

Participant’s Rights Information

If you have any questions concerning your rights as a research participant, you may contact the Dr. Kirk Jonas, Chair of the University of Richmond’s Institutional Research Board for the Protection of Research Participants at 484-1565 for information or assistance.
Participant’s Consent


The study has been described to me and I understand that my participation is voluntary and that I am free to withdraw my consent and discontinue my participation in the project at any time without penalty. I also understand that the results of the study will be treated in strict confidence and reported as group data sets without personally identifying information, possibly in scholarly publications. I understand that if I have any questions or concerns about this experiment, that I may pose them to insert student names and contact information here and Dr. Cindy Bukach (287-6830 or cbukach@richmond.edu).

I have read and understand the above information and I consent to participate in this study by signing below.

Signature of Participant

Participant’s Name (printed)

Date

Signature of Investigator

ERP Handout

What is EEG? 

Electrical activity of active brain cells produces currents spreading through the head. These currents reach the scalp surface, and resulting voltage differences on the scalp is recorded as the electroencephalogram (EEG). 

EEG is a continuous recording of fluctuating voltages and reflects different brain states (sleep, arousal, abnormal states)
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What is ERP?

Event-related potentials (ERP) averages small portions of the EEG activity in response to particular events, such as the presentation of a picture or sound, or the demands of a particular task. 

The averaged ERP wave is made up of a series of bumps called components that reflect the time course of specific mental processes that occur as your brain responds to the picture, sound, or task.

What to expect.

During an ERP experiment, you will wear a cap, similar to a swim cap, that contains 64 sensors. The equipment is safe and is used commonly in psychology experiments. The sensors are small cylindrical sponges with a flat metal surface that rests against your scalp. The sponges are injected with a saline solution (primarily water and salt) to help with electrical conductance. The sensors in the cap only measure the activity; they do not stimulate the neurons. Because hair products and oils can interfere with the electrical signal, we ask that you wash your hair with shampoo only (do not use conditioner) and do not use any other hair products [image: image2.png]


such as gels or hair spray on the day that you are tested. 

In addition to the sensors on the cap, there are a couple of sensors that are placed on your ears, and just above or below one eye (to help us tell when you blink or move your eyes). We ask that you do not wear any makeup (or remove the makeup) as the makeup will interfere with the skin conductance. The skin in the centre of each sensor is first cleaned and degreased with a cotton bud dipped in alcohol and then gently rubbed with a cotton bud dipped in a chlorided, slightly abrasive, electrolyte gel. The purpose of this is to lower the impedance of the skin so that the electrical signal is conducted better. Great care is taken not to damage the skin, and you are encouraged to tell us if this rubbing action is uncomfortable.  If so, it is stopped and not repeated. This whole procedure of placing the cap and supplementary electrodes may take between 15 and 30 minutes.  We will give you magazines and refreshments while we do these preparations.

Once the cap is ready, you will sit by yourself in a quiet room and complete the experiment. An experiment typically involves pressing a button or making a verbal reply in response to a picture or sound presented on the computer.  Participants are instructed on the particular task and about how long the experiment will take.  The experiments will be in the adjoining room. You will be monitored at all times by cameras placed in the room, and you can communicate freely through the intercom if you need to speak to the experimenter. It will be very important that you stay as still as possible during the tasks, as any movements will interfere with the electrical signal.  This includes movement from eye blinks and swallowing.  We ask that you try to minimize eye blinks and swallows during the presentation of a picture, and use the time between trials to blink or swallow. We also ask that you do not chew gum.  You are encouraged to take a break whenever needed.  Refreshments will be provided.

On completion of the experiment, we will remove the cap and all electrodes.  Your hair may be a bit damp or flattened as a result of the cap. If you would like to wash or style your hair afterwards, we have a sink with a sprayer and will provide clean towels, shampoo, conditioner, and a hair dryer.  We ask that you bring your own brush. You may also reapply your makeup at this time.

Equipment cleaning and maintenance


The caps are disinfected in alcohol after every experimental session. Towels are used only once by a participant and then washed. 

EEG/ERP involves recording (not stimulation), so is completely harmless.
