Avian Cognition: Why Being Called a Bird Brain Is a Compliment

Course Description: Humans have a long, conflicting history concerning judgments of nonhuman cognitive abilities, particularly for nonprimate species. The phylogenetic closeness of great apes to humans and large brains of cetaceans lead us to anticipate and accept that their communicative and cognitive capacities will resemble those of humans, but analogous abilities have not been expected in birds. Over three decades of controlled experimental studies have, however, documented a host of impressive avian cognitive traits. Cognition, like morphological and physiological traits, can thus be viewed as adaptive, shaped by natural selection and as part of the arsenal with which animals cope with the selective pressures imposed by complex, dynamic worlds. This seminar will explore classic and new findings in several specific areas of avian cognition, to demonstrate that birds, despite brain architectures that lack much human-like cortical structure and evolutionary histories that differ so greatly from those of humans, equal and sometimes surpass humans on various cognitive tasks.

Instructor Information:  Irene M. Pepperberg, PhD. Research Associate in Psychology; 

MBB Course, Tuesdays 3-5pm

This syllabus is tentative—depending on what papers are published during the course, sessions may be altered to include newer material. Also, given class interests, some topics may be given more or less time than indicated.  
Grades will be partially dependent upon class interaction separate from required presentations (the latter are ~1/4 of grade). Each week, I will prepare a very brief introduction to the topic, and then two students will be responsible for leading the class discussion. All students are expected to have read the assigned material and be prepared for this discussion. All students are required to participate in a positive manner (i.e., not just to hear themselves speak). I require everyone to come to class with a prepared question on the topic; if I find students are not doing so, I will require questions to be submitted to me via email every Tues AM. The more that students prepare for the class, the more vibrant the discussions!

Grades will also depend on take-home midterm (~1/4) and final (~1/2) essays. THESE ARE THE ONLY EXAMS. Please do not complain at the end of the course that there were only two exams. The midterm will be an assigned reading of a published manuscript that students will be required to critique with respect to sound experimental design and interpretation of the data; it will most likely be assigned just before or over Spring Break (yes, a bit late in the semester, but I want you to have enough experience with the field). The final will be an exercise in designing an original experiment to determine a cognitive capacity we have NOT studied in class of some avian species that we have NOT discussed in class.

Accommodation for students with disabilities: Students needing academic adjustments or accommodations because of a documented disability must present their Faculty Letter from the Accessible Education Office (AEO) and speak with me by the end of the second week of the term, i.e., meeting 2. Failure to do so may result in my inability to respond in a timely manner. All discussions will remain confidential, although I am told that faculty are invited to contact AEO to discuss appropriate implementation.
Academic Dishonesty:  Zero tolerance for plagiarism, failure to appropriately cite original sources (NB: Wikipedia is NOT an original source…it’s a fine first step in a lit search, only). I’m happy to have students collaborate on their class presentations and discussions, but not on their midterms or final papers. Check with me and/or the appropriate handbook if you have questions.

I do have an office at Harvard, but I travel between there and Brandeis daily and also do a lot of lecturing, nationally and internationally. I can best be reached via email:
 impepper@media.mit.edu.  I do have a Harvard email, impepper@wjh.harvard.edu, but when I’m on the road, it sometimes isn’t accessible.

The topic of avian cognition covers an immense range of topics and species. We will do little more than scratch the surface…but I hope that the representative topics and papers will at least serve to excite interest in the field.

In case we/I have to miss a class because of snow or other such phenomena (one year I was stuck in Europe thanks to the Icelandic volcano!), I may have a guest lecturer for that class, on a topic related to, but not directly part of, the syllabus. If that is the case, or if a class must be cancelled, we’ll resume with our syllabus on the next session and we will have one class during reading period. If we are far enough along in the term that you can carry on w/o me, we’ll continue as scheduled.

Much of the reading is in packets that should be able to be bought at the COOP (there might be some issue; there often is); other readings can be found online using the Harvard Library Citation Link. If the packet cannot be made available for the earliest readings, I will place copies of the material in a reading room on campus.


Meeting 1:  Introduction to the topic. A review of avian cognition and ‘talking bird’ studies up to the 1970s; rationale for working with parrots. No assigned reading to be done beforehand, but students should take a look at the first two chapters of The Alex Studies and, if interested, references therein. Discussion of Jarvis et al. 2005 Nature Reviews Neuroscience paper on avian versus primate brains.

Meeting 2:  Referential speech and categorical discrimination. What is reference and can a bird demonstrate it? What do we really mean by categorical concepts?
Chapters 3 and 4, The Alex Studies
Manabe, K., Kawashima, T., Staddon, J.E.R. 1995. Differential vocalization in budgerigars: Toward an experimental analysis of naming. JEAB 63, 111-126
 http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1334383&blobtype=pdf
Herrnstein, R.J. 1979. Acquisition, generalization, and discrimination reversal of a natural concept. Journal of Experimental Psychology: Animal Behavior Processes 5, 116-129 (online)

Meeting 3: Concept of same/different: a cognitive rubicon.  What is special about same/different and why is it so difficult to demonstrate?
Chapter 5, The Alex Studies
Cook, R.G., Cavoto, B.R., Katz, J.S., Cavoto, K.K. 1997. Pigeon perception and discrimination of rapidly changing texture stimuli. Journal of Experimental Psychology: Animal Behavior Processes 23, 390-400 (online)
Cook, R.G., Katz, J.S., Cavoto, B.R. Pigeon same-different concept learning with multiple stimulus classes. Journal of Experimental Psychology: Animal Behavior Processes 23, 417-433 (online)
Katz, J.S., Wright, A.A. 2006. Same/different abstract-concept learning by pigeons. Journal of Experimental Psychology: Animal Behavior Processes 32, 80-86 (online)

Meeting 4: Number concepts and absence of information. Why are numerical concepts important, how far do birds go in number work, and how does absence relate to zero?
Chapters 6 and 7, The Alex Studies
Pepperberg, I.M., Gordon, J.D. 2005. Numerical comprehension by a Grey Parrot (Psittacus erithacus), including a zero-like concept. Journal of Comparative Psychology 119, 197-209 (online)
Pepperberg, I.M. 2006. Grey Parrot (Psittacus erithacus) numerical abilities: addition and further experiments on a zero-like concept. Journal of Comparative Psychology 120, 1-11 (online)
Pepperberg, I.M. 2006. Ordinality and inferential abilities of a Grey Parrot (Psittacus erithacus). Journal of Comparative Psychology 120, 205-216 (online)
Emmerton, J., Renner, J.C. 2006. Scalar effects in the visual discrimination of numerosity by pigeons. Learning & Behavior 34, 176-192 (will figure out how to get this to you)
Rugani, R., Regolin, L., Vallortiagara, G. 2007. Rudimental numerical competence in 5-day old domestic chicks (Gallus gallus): Identification of ordinal position. Journal of Experimental Psychology: Animal Behavior Processes 33, 21-31 (online).
New pigeon studies, new Alex papers

Meeting 5: Did Alex really understand his labels? What is recursion, and did he fail to show it?
Chapter 8, The Alex Studies
Hauser, M.D., Chomsky, N., Fitch, W.T. 2002. The faculty of language: What is it, who has it, and how did it evolve? Science 298, 1569-1579 (online).
Fitch, W.T., Hauser, M.D., Chomsky, N. 2005. The evolution of the language faculty: Clarifications and implications. Cognition 97, 179-210. (online)  [skim]
Gentner, T.Q., Fenn, K.M., Margoliash, D., Nusbaum, H.C. 2006. Recursive syntactic pattern learning by songbirds. Nature 440, 1204-1207. (online)
Abe K, Watanabe D 2011 Songbirds possess the spontaneous ability to discriminate syntactic rules. Nature Neuroscience 14, 1067-1074 (online; skim supplemental methods section).

Meeting 6: Relative concepts—a different level of abstraction
Chapter 9, The Alex Studies
Hulse, S.H. Page, S.C. Braaten, R.F. 1990. Frequency range size and the frequency range constraint in auditory perception by European starlings (Sturnus vulgaris). Animal Learning & Behavior 18, 237-245. (online)
MacDougall-Shackleton, S.A., Hulse, S.H. 1996. Concurrent absolute and relative pitch processing by European starlings (Sturnus vulgaris). Journal of Comparative Psychology 110, 139-146. (online?)

Meeting 7: Piagetian tasks: Object permanence, means-end relationships, including insight
Chapter 10, The Alex Studies
Heinrich, B. 1995. An experimental investigation of insight in Common Ravens (Corvus corax). Auk 112, 994-1003 (online).
Funk, M.S. 2002. Problem solving skills in young yellow-crowned parakeets (Cyanoramphus auriceps). Animal Cognition 5, 167-176. (online?)
Pepperberg, I.M. "Insightful" string-pulling in Grey parrots (Psittacus erithacus) is affected by vocal competence.  Animal Cognition 7, 2004, 263-266 (online)
Regolin, L., Rugani, R., Pagni, P., Vallortigara, G. 2005. Delayed search for social and nonsocial goals by young domestic chicks, Gallus gallus domesticus. Animal Behaviour 70, 855-864 (online)
Werdenich, D., Huber, L. 2006. A case of quick problem solving in birds: String pulling in keas, Nestor notabilis. Animal Behaviour  71, 855-863 (online)

Meeting 8:  Other clever corvids and parids: Many animals cache food hoards, but birds have been studied most extensively. Birds who do cache seem to have specialized abilities that do not transfer to other behavior patterns. What can we learn about looking at a specialized system?
Olson, D.J., Kamil, A.C., Balda, R.P., Nims, P.J. 1995. Performance of four-seed caching corvid species in operant tests of nonspatial and spatial memory. Journal of Comparative Psychology 109, 173-181 (online)
Bednekoff, P.A.., Balda, R.P., Kamil, A.C., Hile, A.G. 1997. Long-term spatial memory in four seed-caching corvid species.  Animal Behaviour 53, 335-341 (online)
Shettleworth, S.J., Westwood, R.P. 2002. Divided attention, memory, and spatial discrimination in food-storing and nonstoring birds, black-capped chickadees (Poecile atricapilla) and dark-eyed Juncos (Junco hyemalis). Journal of Experimental Psychology: Animal Behavior Processes 28, 227-241 (online).
Stafford, B.L., Balda, R.P., Kamil, A.C. 2006. Does seed-caching experience affect spatial memory performance by pinyon jays? Ethology 112, 1202-1208. (online?)
Lewis, J.L., Kamil, A.C. 2006. Interference effects in the memory for serially presented locations in Clark's nutcrackers, Nucifraga columbiana. Journal of Experimental Psychology: Animal Behavior Processes 32, 407-418. (online?)
 
Meeting 9: Caching and episodic memory and pilfering: Scrub jays, pigeons.  Although the researchers have not proven that jays have episodic memory…not just knowing what but also knowing when…their work comes closest to such proof.  These birds also exhibit other types of awareness when caching; comparisons with pigeons are intriguing…
Suddendorf, T., Busby, J. 2003. Like it or not? The mental time travel debate: Reply to Clayton et al.  Trends in Cognitive Sciences 7, 437-438 (online). 
Emery, N.J., Dally, J.M., Clayton, N.S. 2004. Western scrub-jays (Aphelocoma californica) use cognitive strategies to protect their caches from thieving conspecifics. 
Animal Cognition 7, 37-43 (online).
de Kort, S.R., Dickinson, A., Clayton, N.S. 2005. Retrospective cognition by food-caching western scrub-jays. Learning and Motivation 36, 159-176 (not sure if online).
Dally, J.M. Emery, N.J. Clayton, N.S. 2006. Food-caching western scrub-jays keep track of who was watching when. Science 312, 1662-1665. (online)
Dally, J.M., Clayton, N.S., Emery, N.J. 2006. The behaviour and evolution of cache protection and pilferage. Animal Behaviour 72, 13-23 (online).
Skov-Rackette, S.I., Miller, N.Y., Shettleworth, S.J. 2006. What-where-when memory in pigeons.  Journal of Experimental Psychology: Animal Behavior Processes 32, 345-358 (online).

Meeting 10: Transitive inference: a strong test of cognition; Tool use and construction In the wild, animals with a social dominance hierarchy likely understand transitive inference: e.g., if Sam beat up on Joe, and Joe beat up on me, then Sam is likely to smash me to smithereens. But demonstrating this behavior in the laboratory is not quite so simple. As for tools….innovation!
Paz-y-Miño C.G. Bond, A.B. Kamil, A.C., Balda, R.P. 2004. Pinyon jays use transitive inference to predict social dominance. Nature 430, 778-781. 
Bond, A.B., Kamil, A.C., Balda, R.P. 2003. Social complexity and transitive inference in corvids. 
Animal Behaviour 65, 479-487. 
Weir, A.A.S., Chappell, J., Kacelnik, A. 2002. Shaping of hooks in New Caledonian crows. 
Science 297, 981.
Chappell, J., Kacelnik, A. 2002 Tool selectivity in a non-primate, the New Caledonian crow (Corvus moneduloides). Animal Cognition 5, 71-78.
Chappell, J., Kacelnik, A. 2004. Selection of tool diameter by New Caledonian crows Corvus moneduloides.  Animal Cognition 7, 121-127.
Kenward, B., Weir, A.A.S., Rutz, C., Kacelnik, A. 2005. Tool manufacture by naive juvenile crows. Nature 433, 121.
Kenward, B., Rutz, C., Weir, A.A.S., Kacelnik, A. 2006. Development of tool use in New Caledonian crows: Inherited action patterns and social influences. Animal Behaviour 72, 1329-1343

Meeting 11:  Bird song: A cognitive process?  Birds are thought to be pure mimics with respect to song…yes, they learn to sing, but then what? In the wild, birds actually learn not just what to sing, but the appropriate context in which to sing. Such behavior suggests cognitive processing.
Kroodsma, D.E., Byers, B.E. 1998. Songbird song repertoires: an ethological approach to studying cognition. In R.P. Balda, I.M. Pepperberg, A.C. Kamil, Eds., Animal Cognition in Nature, pp. 305-336. London: Academic. (will figure out how to get this to you)
Todt, D., Hultsch, H. 1998. Hierarchical learning, development and representation of song. In R. Balda, I.M. Pepperberg, A.C. Kamil, Eds., Animal Cognition in Nature, pp. 275-303. London: Academic, (will figure out how to get this to you).
Beecher, M.D, Campbell, S.E., Burt, J.M., Hill, C.E., Nordby, J.C. 2000. Song-type matching between neighbouring song sparrows. Animal Behaviour 59, 21-27 (online).
Burt, J.M., Bard, S.C., Campbell, S.E., Beecher, M.D. 2002. Alternative forms of song matching in song sparrows. Animal Behaviour 63, 2002, 1143-1151 (online).
Freeberg, T.M., King, A.P., West, M.E. 2001. Cultural transmission of vocal traditions in cowbirds (Molothrus ater) influences courtship patterns and mate preferences. Journal of Comparative Psychology 115, 201-211 (online).

Meeting 12: Sound play, intentional meaning, and phonological awareness
Chapters 11, 12, 13 in The Alex Studies; skim Chapter 15
Pepperberg, I.M. 2007. Grey parrots do not always ‘parrot’: Phonological awareness and the creation of new labels from existing vocalizations. Language Sciences 29, 1-13.
Possibly some other papers assigned…

Meeting 13:  Language-like behavior?  Acquisition and use…
Chapter 14 in The Alex Studies
Pepperberg, I.M., Shive, H.A. 2001. Simultaneous development of vocal and physical object combinations by a Grey Parrot (Psittacus erithacus): Bottle caps, lids, and labels. Journal of Comparative Psychology 115, 376-384. (online)
Pepperberg, I.M., Wilcox, S.E. 2000. Evidence for a form of mutual exclusivity during label acquisition by Grey parrots (Psittacus erithacus)? Journal of Comparative Psychology 114, 219-231.  (online)
Jackendorf, R. 1999. Possible stages in the evolution of the language capacity. Trends in Cognitive Sciences 3, 272-279 (online)

