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The use of functional languages in teaching
computer science
RACHEL HARRISON

Department of Electronics and Computer Science, University of Southampton,
Southampton SO9 5NH, UK

Abstract

This survey presents information concerning the use of functional languages (both strict and
non-strict) for teaching in higher education. It lists the languages used by over 70 different
institutions, the years in which the courses are given, and the recommended textbooks.

1 Introduction

This survey summarizes information concerning the use of functional languages for
teaching in higher education, which was collected in response to questionnaires
between April and August 1992. The data are presented, according to the institutions
which responded, in three tables which show the usage of particular languages, the
years of study, and recommended textbooks. The postal addresses of the institutions
which responded and the electronic mail addresses of the respondents are included in
the Appendix.

Responses were received from 78 institutions. Some offered information about
courses using Lisp variants and/or Scheme; these have not been included, because the
data collected on such courses was far from complete.

A survey similar to this was published electronically in the Internet newsgroup
comp.lang.functional in January 1990. Similarities and differences between the results
of the two surveys are mentioned where it seems appropriate.

2 Languages

The analysis of the particular languages used by the different institutions is shown in
Table 1. The notation a-b used in the table denotes the institutions numbered a
through to b inclusive. The final column shows the total number of institutions using
each language. Some people reported that one functional language was used on
several different courses at their institution (and often the particular courses varied
from year to year); to simplify the collating process, only one entry has been included
in the table in such cases.
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Table 1. Particular languages used by institutions

Language

ML
SML

LML
CAML
Miranda

Orwell
RUFL
Gofer
Hope
Massey Hope + C
Glide
Haskell
Id

Institutions (see Appendix)

51, 78
1-36, 38, 40-44, 46, 50, 60, 69, 72,
75

51
37, 45, 76, 77, 78
14, 27, 32, 35, 39, 53-59, 61, 63,
65, 66, 68, 71, 73, 74

28, 52
47, 64
32, 63, 67, 70
57
64
62
33, 48, 62
49

Total

2
48

1
5

21

2
2
4
1
1
1
3
1

92

Some respondents indicated both the languages they had used in the past, and
those they would be using in the future; all the languages referred to were included
in the table. SML proved to be the most frequently used language, being cited in 48
out of the 92 cases (52%). This figure rises to 61 % if the other ML variants are
included.

The second most popular language mentioned was Miranda1, which was reportedly
used by 23 % of the institutions. The languages Miranda, Orwell, RUFL, Gofer,
Glide and Haskell taken together accounted for 33 of 92 instances (36%). These
statistics show a considerable move towards SML since the 1990 survey, which
reported only seven institutions using SML, and an equal number using Miranda (out
of a total of 32 instances).

3 Year of study

The analysis of the stages at which functional programming is introduced to students
by the different institutions is shown in Table 2. The actual year reported has been
used in the table, despite the fact that students in different countries may be at
different stages in their educational development.

Some institutions reported that students were given the choice of taking a
functional language course in a number of years, in which case an entry has been
included in the table for each possible year.

The table shows that 27 % of the courses offered were for postgraduates, and 23 %
for first year undergraduates. This represents a slight shift since the 1990 survey,

1 Miranda is a trademark of Research Software Ltd.

https://doi.org/10.1017/S0956796800000605 Published online by Cambridge University Press

https://doi.org/10.1017/S0956796800000605


The use of functional languages in teaching computer science 69

Table 2. Year at which functional programming is introduced to students

Year of study Institutions (see Appendix) Total

UG1 2, 14, 17, 25, 26-31, 35, 37, 41, 44, 29
46, 48, 50, 53, 54, 57, 59, 60, 63,
65, 73-77

UG2 2, 11, 17, 19, 25, 28, 30, 32-34, 21
43-45, 49, 52, 55, 56, 61, 62, 68,
72

UG3 1, 2, 7-10, 12, 14, 16, 17, 19, 21, 22
24, 25, 30, 32, 35, 64, 66, 67, 69,
78

UG4 1,2,4,9,11,14,16,17,19,28,34, 19
47, 50, 51, 56, 64, 66, 69, 71

PG (MSc and PhD) 2, 6, 7, 10, 11, 13, 16-18, 21, 22, 33
23, 26-29, 32, 34, 36, 37, 39, 42,
47, 49-51, 57, 61, 69-71, 74, 78

124

which reported that 30% of courses were aimed at postgraduates, and 1 8 % at first
year undergraduates.

4 Textbooks

Table 3 contains a list of the recommended textbooks, arranged alphabetically by
author.

These statistics show that the most popular textbook for recommendation is Bird
and Wadler, followed by Paulson, and then Wikstrom.

5 Summary

In the previous survey only 23 institutions reported using functional languages for
teaching, compared with the 78 who responded for this survey. It is very likely that
the actual use of functional languages is higher than this survey implies, due to the
difficult nature of the information gathering process. However, even if this were not
the case, the information summarized here indicates a substantial interest in the use
of functional languages for teaching in many different parts of the world.

Acknowledgements

Many thanks to all the people who responded to my queries. Thanks especially to
Dave Harrison of Newcastle University, whose January 1990 survey provided the
framework for this one, and to Simon Thompson of the University of Kent, for many
helpful suggestions.

https://doi.org/10.1017/S0956796800000605 Published online by Cambridge University Press

https://doi.org/10.1017/S0956796800000605


70 R. Harrison

Table 3. Recommended textbooks

Textbook
Institutions

(see Appendix) Total

Abelson, H., Sussman, G. J. and Sussman, J. 1987. Structure
and Interpretation of Computer Programs, MIT Press.

Appel, A. W. 1991. Compiling with Continuations,
Cambridge University Press.

Bailey, R. 1990. Functional Programming with Hope, Ellis
Horwood.

Bird, R. and Wadler, P. 1988. Introduction to Functional
Programming, Prentice-Hall.

Japanese edition
Burge, W. H. 1975. Recursive Programming Techniques,
Addison Wesley.

Darlington, J., Henderson, P. and Turner, D. A. (eds). 1982.
Functional Programming and its Applications: An Advanced
Course, Cambridge University Press.

Da vie, A. J. T. 1992. An Introduction to Functional
Programming Systems, Cambridge University Press.

Field, A. J. and Harrison, P. G. 1988. Functional
Programming, Addison Wesley.

Friedman, D. P., and M. and Haynes, C. T. 1992. Essentials
of Programming Languages, MIT Press and McGraw-Hill.

Hardin, T. A. and Donzeau-Gouge Viguie, V. 1992.
Concepts et Outils de Programmation, InterEditions.

Harper, R. 1986. Introduction to Standard ML, Edinburgh
University Internal Report LFCS-86-14.

Harrison, R. 1989. Abstract Data Types in Modula-2, John
Wiley.

Henderson, P. 1980. Functional Programming Application
and Implementation, Prentice-Hall.

Holyer, I. 1991. Functional Programming with Miranda,
Pitman.

MacLennan, B. J. 1990. Functional Programming, Practice
and Theory, Addison Wesley.

Milner, R. and Tofte, M. 1991. Commentary of Standard
ML, MIT Press.

Milner, R., Tofte, M. and Harper, R. 1990. The Definition
of Standard ML, MIT Press.

Myers, C, Clack, C. and Poon, E. 1992. Programming with
SML, Prentice-Hall.

Paulson, L. C. 1991. ML for the Working Programmer,
Cambridge University Press.

Peyton Jones, S. L. 1986. Implementation of Functional
Languages, Prentice-Hall.

25, 39, 49

51

64

27, 28, 32, 35, 39,
47, 48, 52-57,
61-63, 65-68, 71,
73
70
62

62

62

62, 64, 69

24

76,77

1-4, 8, 22, 27, 50

35,59

62

35, 54-56, 58, 74

64

42

42

34

1-3, 6, 14, 17, 18,
22, 24, 25, 33,
35, 38, 42, 43,
60,75
69

3

1

1

23

1

1

1

3

1

2

8

2

1

6

1

1

1

1

17

1
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Table 3. (contd.)

Institutions
Textbook (see Appendix) Total

Reade, C. 1989. Elements of Functional Programming,
Addison Wesley.

Sethi, R. 1988. Programming Languages: Concepts and
Constructs, Addison Wesley.

Stansifer, R. 1992. ML Primer, Prentice-Hall.
Watt, D. A. 1990 Programming Language Concepts and

Paradigms, Prentice-Hall.
Wikstrom, A. 1987. Functional Programming Using Standard
ML, Prentice-Hall.

16-18, 21, 29, 50,
62, 69

2, 4, 11, 19, 64

12, 13
2, 10, 18, 46

7, 10, 17, 18, 26,
27, 29, 30, 32,
33, 35, 41, 44,
46, 50, 60

8

5

2
4

16

Appendix: Postal and e-mail addresses

1. School of CS, Carnegie Mellon University, Pittsburgh PA 15213, USA.
Peter Lee <Peter_Lee@EDU.CMU.CS.MESS.STICKY>

2. Dept. of Computer and Information Science, University of Oregon, Eugene,
OR 97403-1202, USA.
John Conery <conery@edu.uoregon.cs.kiwanda>

3. Dept. of CS, 3190 Merrill Engineering Building, University of Utah, Salt Lake
City, UT 84112, USA.
Joe Zachary < zachary@cs. Utah. edu >

4. University of Wisconsin, Madison, WI 53706, USA.
Charles Fischer < fischer@edu. wise. cs >

5. CS Dept., University of Southern California, Los Angeles, CA, USA.
Dean Jacobs <jacobs%edu.usc.pollux@edu.usc>

6. Dept. of CS, Iowa State University, Ames, IA, USA.
Gary Leavens < leavens@edu. iastate. cs >

7. Mathematics and CS Dept., Clarkson University, Potsdam, NY 13699, USA.
Satish Thatte < satish@edu. clarkson. mes. sun >

8. Dept. of CS, Courant Institute of Math. Sciences, New York University, 251
Mercer St., New York, NY 10012, USA.
Benjamin Goldberg < goldberg@EDU. NYU. CS. GOLDBERG >

9. Grinnell College, Grinnell, IA 50112, USA.
John David Stone < stone@edu. grin. math. HILBERT >

10. CS Dept., Ohio University, Athens, OH 45701, USA.
Cem Bozsahin <bozsahin@edu.ohiou.cs.oucsace>

11. CS Dept., Colorado State University, Fort Collins, CO 80523, USA.
James Bieman < bieman@EDU. ColoState. CS >
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12. CS Dept., University Maryland Baltimore County, Catonsville, MD 21228,
USA.
Jim Sasaki <sasaki@edu.umbc.umbc4>

13. Dept. of CS, University of North Texas, Denton, TX 76203-3886, USA.
Ryan Stansifer < ryan@edu. unt. csci. ponder >

14. Dept. of CS, University of Calgary, 2500 University Drive, Calgary, Alberta,
Canada.
Graham Birtwistle < graham@ca. ucalgary. c p s o

15. CS Dept., University of Massachusetts, Amherst, MA, USA.
Amer Diwan <diwan%ibis@edu.umass.cs>
Robin Popplestone < pop%rabbit@edu. umass. cs >

16. Cornell University, Dept. of CS., Upson Hall, Ithaca, NY 14853-7501, USA.
Bard Bloom <bard@edu.Cornell.cs>

17. University of Pennsylvania, Dept. of CS., Philadelphia, PA 19104, USA.
Peter Buneman <peter@edu.upenn.cis.central>
Carl Gunter < gunter@edu. upenn. cis. saul >

18. Loyola Marymount University, Dept. of CS, Los Angeles CA 90045, USA.
Ray J. Toal < toal@EDU. UCLA. CS >

19. Penn State University, Dept. of CS, University Park, PA 16802, USA.
John Nestoriak < nestorak@edu. psu. cs. sol4 >
Will Winsborough < winsboro @cs. psu. edu >

20. Maharishi International University, CS Dept., Fairfield, IA 52557, USA.
Greg Guthrie <guthrie%miucsv@NET.UU.uunet>

21. Dept. of CS, Johns Hopkins University, Baltimore, MD 21218, USA.
Amy Zwarico <amy@edu.jhu.cs.blaze>

22. Dept. of CS, University of California, Davis, CA 95616, USA.
Sara Kalvala < kalvala@edu. ucdavis. cs >

23. Oregon Graduate Institute, 19600 NW Von Neumann Drive, Beaverton,
OR 97006-1999, USA.
Dr. Richard Kieburtz < dick@edu. ogi. cse. aquila >

24. Rose-Hulman Institute of Technology, Terre Haute, IN 47803, USA.
Amit Bhatiani < bhatiaa@edu. rose-hulman. cs >

25. Computer Laboratory, University of Cambridge, Pembroke St., Cambridge
CB2 3QG, UK.
Lawrence Paulson < Larry. Paulson@uk. ac. cam. cl >

26. Dept. of CS, Heriott-Watt University, Chambers St., Edinburgh EH1 1HX,
Scotland.
Greg Michaelson < greg@uk. ac. hw. cs >

27. Dept. of CS, Queen Mary and Westfield College, University of London, London
El 4NS, UK.
Jon Rowson <jon@uk.ac.qmw.dcs>

28. Programming Research Group, Oxford University, Keble Rd., Oxford OX1
3QD, UK.
Richard Bird < Richard. Bird@uk. ac. oxford. prg >

29. Dept. of CS, Brunei University, Uxbridge, Middlesex UB8 3PH, UK.

https://doi.org/10.1017/S0956796800000605 Published online by Cambridge University Press

https://doi.org/10.1017/S0956796800000605


The use of functional languages in teaching computer science 73

Chris M P Reade < Chris. Reade@uk. ac. brunel >
30. Dept. of CS, University of Edinburgh, Edinburgh EH8 9YL, Scotland.

Andrew A. Murdoch < andrewmu@uk. ac. ed. castle >
31. Dept. of Maths & Computing, Newcastle Upon Tyne Polytechnic, Newcastle

NE1 8ST, UK.
David Kendall < CIZ2@uk. ac. NEWCASTLE-POLY. VAXA >

32. Dept. of CS, Manchester University, Manchester M13 9PL, UK.
David Lester < dlester@uk. ac. man. cs >

33. Dept. of Maths & CS, University of St. Andrews, St Andrews, Fife KY16 9AJ,
Scotland.
Tony Davie < ad@uk. ac. st-andrews. cs >

34. University of Westminster, School of CS & Information Systems Eng., 115 New
Cavendish St., London W1M 8JS, UK.
Colin Myers < colin@uk. ac. pel. sun >

35. Dept. of Electronics & CS, University of Southampton, Southampton SO9 5NH,
UK.
Rachel Harrison <R.Harrison@ecs.soton.ac.uk>

36. The University of Nice Sophia-Antipolis, France.
Contact: INRIA Sophia-Antipolis, 2004 Route des Lucioles, BP 93, 06902
Sophia Antipolis Cedex, France.
Stephane Dalmas <Stephane.Dalmas@fr.inria.sophia>

37. INRIA, Domaine de Voluceau, BP 105, 78153 Le Chesney, France.
Xavier Leory < Xavier. Leroy@fr. inria >

38. University of Essen, Germany.
Michael Goedicke <goedicke@de.uni-essen.informatik.elba>

39. Dept. of CS, Lund Institute of Technology, Sweden.
Jan Bohman < Jan. Bohman@se. lth. dna >

40. University of Goteborg, Goteborg, Sweden.
Kent Petersson < kentp@se. chalmers. cs >

41. Chalmers Technical University, Dept. of CS., Goteborg, S-412 96 Sweden.
Kent Petersson <kentp@se.chalmers.cs>

42. Dept. of CS., University of Copenhagen, Universitetsparken 1, Copenhagen
East, 2100 Denmark.
Mads Tofte <tofte@dk.diku>

43. Institut fur Informatik, TU Munchen, Postfach 20 24 20, 8000 Miinchen 2,
Germany.
Tobias Nipkow < Tobias. Nipkow@De. TU-Muenchen. Informatik >

44. Tampere University of Technology, Finland.
Matti Jokinen < moj @fi. utu. alfard >

45. Ecole Polytechnique, 91128 Palaiseau Cedex, France.
Patrick Cousot < cousot@polytechnique. fr >

46. Institute of Information Processing, University of Umea, S-901 87 UMEA,
Sweden.
Lennart Edblom <edblom@se.umu.cs>

47. Dept. of Computer & Info. Sci., University of Mississippi, MS 38677, USA.
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Conrad Cunningham <hcc@Edu.OleMiss.CS>
48. Dept. of CS, Yale University 51 Prospect Street, New Haven, CT 06520, USA.

Paul Hudak <hudak-paul@EDU@YALE@CS>
49. MIT Lab for CS, 545 Technology Square, Cambridge, MA 02139, USA.

Hal Abelson < hal@zurich. ai. mit. edu >
Arvind <arvind@mit.edu>

50. SUNY Stony Brook, CS Dept., NY 11794-4400, USA.
Prateek Mishra < mishra@edu. sunysb. sbcs >

51. University of Alabama at Birmingham, Alabama, USA.
Barrett Bryant < bryant@edu. uab. cis >

52. Dept. of CS, The University, Glasgow G12 8QQ, Scotland.
John Launchbury <jl@uk. ac. gla. dcs >

53. Dept. of CS, Warwick University, Warwick, UK.
Mike Joy < msj @uk. ac. Warwick. dcs >

54. Computing Lab, University of Kent at Canterbury, Canterbury CT2 7NZ, UK.
Simon Thompson < sjt@uk. ac. ukc >

55. CS Division, School of Eng. and CS, University of Durham, Durham DH1 3LE,
UK.
Jonathan E. Hazan <J.E.Hazan@uk.ac.durham>

56. Dept. of CS, University of Stirling, Stirling FK9 4LA, Scotland.
Simon Jones <simon@se.Chalmers.cs>

57. Dept. of Computing, Imperial College, Queen's Gate, London SW7 2BZ, UK.
Steve Vickers < sjv@uk. ac. ic. doc >

58. Dept. of CS, University of Bristol, Bristol BS8 1TH, UK.
Ian Holyer <ian@uk.ac.bristol.compsci>

59. Kingston Business School, Kingston University, Kingston Hill, Kingston Upon
Thames KT2 7LB, UK.
Phil Molyneux <molyneux@uk.ac.kingston>

60. School of Cognitive and Computing Sciences, University of Sussex, Falmer,
Brighton BN1 9QH, UK.
Edmund Robinson < edmundr@uk. ac. susx. cogs >

61. Dept. of CS, University of Newcastle, Newcastle-Upon-Tyne NE1 7RU, UK.
Dave Harrison <D.A.Harrison@uk.ac.newcastle>

62. Dept. of CS, University of York, York YO1 5DD, UK.
Colin Runciman <colin@uk.ac.york. minster>

63. Department of CS, Utrecht University, The Netherlands.
Jeroen Fokker <jeroen@nl. ruu. cs >

64. Dept. of CS, Massey University, Palmerston North, New Zealand.
Nigel Perry < N.Perry@nz. ac. massey >

65. School of CS & Eng., University of New South Wales, PO Box 1, Kensington,
NSW 2033, Australia.
N Paramesh < paramesh@au. oz. unsw. cs. spectrum >

66. CS Department, University of Amsterdam, 1098 SJ Amsterdam, The Nether-
lands.
Pieter H. Hartel < pieter@nl. uva. fwi >
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67. Fed. Univ. Pernambuco, Informatica/UFPE, PO Box 7851, Recife PE, 50739,
Brazil.
Prof Silvio Lemos Meira < srlm@BR. UFPE. DI >

68. Dept. of Computing and Info. Science, Queen's University Kingston, Ontario
K7L 3N6, Canada.
Andrew Malton < malton@ca. queensu. qucis >

69. Hebrew University of Jerusalem, Jerusalem 91904, Israel.
Gad Aharoni < gadi@il. ac. huji. cs >

70. School of Information Science, Japan Advanced Institute of Science &
Technology, Hokuriku. 15 Asahidai, Tatsunokuchi, Ishikawa, Japan 923-12.
Takuo Watanabe <takuo@jp.ac.jaist-east>

71. Simon Fraser University, Burnaby, B.C., Canada.
Warren Burton < burton@ca. sfu. cs >

72. Middle East Technical University, Ankara, Turkey.
Cem Bozsahin <BOZSAHIN@EARN.TRMETU>

73. Dept. Informatique et Recherche Operationnelle, Universite de Montreal,
CP 6128, Succ A, Montreal, Quebec H3C 3J7, Canada.
Guy Lapalme < lapalme@ca. umontreal. iro >

74. Division of CS, University of Hertfordshire, College Lane, Hatfield, Herts AL10
9AB, UK.
Rod Adams <comqrga@uk.ac.herts.sol> or <comqrga@uk.ac.hatfield.
infscl>

75. Dept of CS, Building 344, Technical University of Denmark, DK-2800 Lyngby,
Denmark.
Peter Sestoft < sestoft@id. dth. dk >

76. CNAM, 292 Rue Saint-Martin, 75141 Paris Cedex 03, France.
Veronique Donzeau-Gouge Viguie

77. UFR d'lnformatique, Universite Paris 6, Place Jussieu, 75252 Paris Cedex 05,
France.
Therese Hardin < hardin@margaux. inria. fr >

78. Departement de Mathematiques, Universite de Nice, Pare Valrose, 06108 Nice
Cedex 02, France.
Frederic Eyssette <eyssette@sophia.inria.fr>
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