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Application for 
CSULB SCHOLARLY AND CREATIVE ACTIVITIES AWARDS 

ASSIGNED TIME AWARDS (CODE 22B) for AY 2005-2006, 

SUMMER STIPEND AWARDS for the Year 2005, and 

MINI-GRANTS for the Year 2005
1. NAME:  
William Kelemen

   DEPARTMENT:  
 Psychology
 

3. ACADEMIC RANK:

Lecturer _____ Assistant Professor _____ Associate Professor     X       Professor _____

4. APPOINTMENT STATUS: 

Tenured    X     Probationary _____ Not Tenure Track _____ FERP _____ 

5. TIME BASE: 
   X
 9 months _____ 12 months 

(See Eligibility criteria on pages 1 and 2 of the Announcement).

6. Fall Applications: _____ Mini-Grant _____ Summer Stipend 

    Spring Applications: 
  X
  Assigned Time 

7. PROPOSAL CLUSTER: 

_____ A.   Basic or Applied Research in natural sciences, engineering or mathematics. 

_____ B1. Applied Research in business, health, human services, education, public administration, or 

       library scholarship. 

    X
 B2. Basic Research in humanities, social sciences, fine arts scholarship. 

_____ C.   Creative Activity in fine arts and creative writing. 

8. TITLE OF THIS PROPOSAL:

Does Caffeine Improve the Accuracy of Event-Based Prospective Memory?

Description of the Research

The present research will examine people’s ability to carry out their intentions, a process known as “prospective memory” (PM).  Failures of PM are frustratingly common in everyday life.  For example, imagine that I need to deliver a message to the chair of my department when I see her at a meeting later in the day.  Unfortunately, I may attend the meeting and even speak with the chair about a variety of issues but forget to deliver the message.  Even though many people suffer these frustrating memory lapses, cognitive psychologists have paid little attention to PM until quite recently.  Moreover, no published studies have examined pharmacological influences on PM performance.

The present research will examine whether caffeine, a mild stimulant, can improve PM accuracy.  I will use a modified version of the laboratory task developed by Einstein, McDaniel, Richardson, Guynn, and Cunfer (1995) to test whether a moderate dose of caffeine (4 mg/kg) improves college students’ performance.  Pilot data collected in my lab suggests that caffeine decreases participants’ reaction times during testing, a finding which has been well-established using other memory tasks.  The major hypothesis of this study is that caffeine will improve both reaction time and accuracy in PM.

Background and Significance

In 1990, Einstein and McDaniel published the first well-controlled laboratory study of PM.  They devised what has become a standard PM paradigm: Participants are instructed to complete a background task (e.g., answering 200 trivia questions) and concurrently perform a certain action (e.g., press a key) whenever an infrequent target (n = 6) appears in the background task.  PM performance is measured by whether or not participants remember to press the special key when the targets appear.  Over 45 studies have been published on PM since 1990 using these basic procedures, and many of these projects have shown inconsistent findings.  Surprisingly, no published studies have examined the influence of certain drugs (e.g., caffeine, nicotine, and alcohol) that influence other areas of human memory.  Because these social drugs are widely used and failures of PM can have serious consequences (e.g., failures to ingest medications at the proper time can be life-threatening), it is important to examine pharmacological effects on PM.

There is a solid theoretical basis to propose that caffeine will improve PM performance.  After reviewing the literature, Koelega (1998) concluded that the effects of caffeine in humans are most robust using tests of sustained attention (i.e., vigilance).  Sustained attention tests typically involve monitoring a stream of very simple stimuli (e.g., a sequence of letters) for particular stimulus (e.g., the letter “a”).  I have used this task in my own lab and found large improvements in caffeine conditions compared with placebo conditions (Kelemen & Creeley, 2001, 2003).  The nature of prospective memory tasks (e.g., pressing “a” when a trivia question asks about an animal) is very similar to tests of sustained attention (e.g., pressing “a” whenever it appears in a sequential stream of letters).  The major difference involves the complexity of the background task.  Answering trivia questions in a PM task requires more working memory resources than watching a sequence of letters.  In fact, Graf and Uttl (2001) recently proposed that sustained attention tasks and PM tasks represent opposite ends of a continuum.  If this view is correct, then caffeine’s strong effects on sustained attention may extend to PM.

I recently completed a project with a CSULB undergraduate student (Gerald Ontiveros) that obtained partial support for this idea.  Gerald showed that caffeine did improve reaction time in tests of PM, sustained attention, and working memory.  More importantly, Gerald’s data also showed a trend toward increased accuracy, especially in PM tests.  Unfortunately, accuracy was near ceiling (M = .85) so no significant effects of caffeine emerged.  I have pilot tested a new procedure in which the PM task involves monitoring a series of 150 trivia questions for 6 questions about animals (whereas the old procedure asked about more salient targets: presidents).  This procedure produced moderate performance (M = .45) compared to the previous method, so I am confident that the new design will be sensitive to improvements in accuracy due to caffeine.

Methods

All participants (N = 80) will be drawn from the psychology department human subjects pool.  Participants will receive a moderate dose of caffeine based on their body weight (4 mg of caffeine per kg of body weight) dissolved in Tang or a placebo drink matched to taste using flattened tonic water and Tang.  In the PM test, participants will answer 150 general knowledge questions.  They will be instructed to press a certain key (“a”) when the question involves an animal (e.g., Which animal runs the fastest?), and PM accuracy will be measured by how many animal items (ranging from 0-6) participants remember to acknowledge.  I will compare PM performance in the experimental group (n = 40) versus the control group (n = 40), the hypothesis being that the former group will score better and respond more quickly than the latter group.  Of course, I will also examine the proportion of general knowledge questions answered correctly, but past research suggests there will be no difference between the groups on that variable.  The procedures will take about 60 minutes for each participant to complete.  

I have been studying the effects of caffeine on memory for several years (Kelemen & Creeley, 2001, 2003).  Thus, requisite “ infrastructure” (e.g., computer programming, IRB approval, questionnaires and other paperwork) is largely in place.  This project requires 80 subjects, and I have three computer testing stations in my lab.  Several CSULB undergraduates have volunteered to work with me next year in order to obtain research experience and 499 course credit.  Overall, I anticipate no difficulties completing this project in a single semester.

Anticipated Outcomes and Goals

I plan to present the results of this project in November 2006 at the 47th Annual Meeting of the Psychonomic Society in Houston.  Also, I hope to submit these data for publication in a solid peer-reviewed memory journal (e.g., Memory & Cognition) or pharmacology journal (e.g., Human Psychopharmacology: Clinical & Experimental).  I have published two studies on the effects of caffeine on metacognition in comparable journals (Kelemen & Creeley, 2001, 2003), and the present study on PM uses a similar methodology.  In sum, the university should benefit from increased visibility in the field through my presentation and, hopefully, publication of this study as a follow-up to my work in 2003.  My overall goal in this line of investigation is to improve PM memory accuracy in the real world by demonstrating the effectiveness of mild stimulants on performance.

FACULTY HISTORY OVER THE LAST THREE YEARS

(from 2001 to present)
Peer-Reviewed Journal Publications

Calsyn, R. J., Kelemen, W. L., Jones, E. T., & Winter, J. P. (2001).  An experimental comparison of techniques to reduce agency awareness overclaiming in needs assessment studies. Evaluation Review, 25, 583-604.
Kelemen, W. L. & Creeley, C. E. (2001).  Caffeine (4 mg/kg) influences sustained attention and delayed free recall but not memory predictions.  Human Psychopharmacology: Clinical and Experimental, 16, 309-319.

Kelemen, W. L. & Creeley, C. E. (2003).  State-dependent memory effects using caffeine and placebo do not extend to metamemory.  Journal of General Psychology, 130, 70-86.
Weaver, C. A., III, & Kelemen, W. L. (2003).  Processing similarity does not improve metamemory: Evidence against transfer-appropriate monitoring.  Journal of Experimental Psychology:  Learning, Memory, and Cognition, 29, 1058-1065.

Invited Book Chapter

Weaver, C. A., III, & Kelemen, W. L. (2002).  Comparing processing-based, stimulus-based, and subject-based factors in metacognition: Evidence against a general metacognitive ability.  In P. Chambres, M. Izaute, & P. J. Marescaux (Eds.), Metacognition: Process, Function and Use (pp.49-60). Boston: Kluwer Academic Publishers.

Professional Presentations (* denotes CSULB student co-author)
Kelemen, W. L. (2002, April).  Good students are not always better predictors of classroom performance.  Poster session presented at the 82nd annual meeting of the Western Psychological Association, Irvine, CA.

Kelemen, W. L. & Weaver, C. A., III. (2002, June).  The amount of information provided during judgments of learning influences metacognitive accuracy.  Poster session presented at the 14th annual meeting of the American Psychological Society, New Orleans, LA.

Kelemen, W. L., & Olave, D. Y.* (2003, May). Gender-related attitudes influence mental rotation performance in college women.  Poster session presented at the 83rd annual meeting of the Western Psychological Association, Vancouver, BC, Canada.

Kelemen, W. L., & Bailey, W.* (2003, November). Examining the reliability of event-based prospective memory tests.  Poster session presented at the 44th annual meeting of the Psychonomic Society, Vancouver, BC, Canada.

Ontiveros, G. A.,* & Kelemen, W. L. (2004, April). Caffeine’s effects on prospective memory, sustained attention, and working memory.  Poster session presented at the 84th annual meeting of the Western Psychological Association, Phoenix, AZ.

External and Internal Research Support

In August 2004, I was awarded an external research grant from the National Institute on Drug Abuse (NIDA) for my proposal, “Nicotine and Expectancy in Smokers’ Cognitive Processes.”  This two-year project was fully funded by NIDA, including direct costs of $100,000 plus indirect costs of $42,497.  These funds are being used to conduct a new research project in my lab on nicotine and cognition from Fall 2004 through Summer 2006.

I have also received internal awards the past three years.  In Spring 2002, I received an award of $5,000 from the CSULB Psychology Department to support my research in cognition for 2002-2003.  The department advisory committee voted on which proposals to fund and  $5,000 was the maximum award that year.  I used those funds to purchase equipment, pay research participants, and hire an undergraduate research assistant.  In Spring 2003, I requested $2,740, which also was approved by the department advisory committee.  I used these funds to pay participants in a separate caffeine study.  In Spring 2004, the department approved my request of $3,040 for research, but I subsequently declined the award when my external grant was funded and my research priorities changed accordingly.

Previous Scholarly and Creative Activities Award (22B)

I received a SCAC 22B award for assigned time completed in Fall 2003 to conduct a project entitled “Reliability of Event-Based Versus Time-Based Tests of Prospective Memory.”  The project was completed as proposed and the results were important.  I presented the findings with a CSULB graduate student (Wendi Bailey) on Nov. 8, 2003 at the 44th annual meeting of the Psychonomic Society, which was an international gathering of cognitive psychologists.  The study was well received by my peers and Wendi and I are preparing to submit a 4000-word manuscript for publication in the peer-reviewed journal Psychonomic Bulletin & Review, which is published by the Psychonomic Society.

In Spring 2004, I received a university SCAC award for my current assigned time in Spring 2005.  This project examined an alternate method to improve test-retest reliability of prospective memory, and I have collected data from over 30 college participants.  An abstract of this project was recently accepted for presentation at the upcoming annual meeting of the Western Psychological Association in Portland, Oregon.  I have four CSULB graduate student co-authors on this presentation (Hannah Oh, Emily Sanford, Kevin Kaeochinda, and Tina Alaniz).  I will travel to Portland in April with at least two of these students to present our results.

