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Going the 
distance in 
Canada 
Athabasca University sets the pace out West in its 
approach to distance learning chemistry. 

TIIA1SASCA U X I V K R S I T Y (AU) is lo

cated in the town of Athabasca, Al 
berta. In addition to the main facil
ity in Athabasca, A U also has 'learn

ing centres' in Edmonton, Calgary and Fort 
McMurray - three of the larger urban centres 
in Alberta — as well as a network of 'examina
tion centres' throughout the province (see Fig 
1). Although based and funded in the province 
of Alberta, A U is modelled on the Open Uni
versity (OU) in the U K 1 2 and is devoted to in
creasing the accessibility of university-level ed
ucation to all Canadians. With ca 1 4 0 0 0 stu
dents, A U has ca one tenth of the undergradu
ate population of the O U . 3 A U courses are 
mainly home-study with telephone tutor sup
port, and formal entry-level requirements are 
kept to a minimum. However, unlike the O U , 
A U has a year-round registration policy which 
enables students to begin a course on the first 
day of any month. 

The chemistry course 
While A U does not offer a degree in chemistry, 
chemistry courses form part of the general BSc. 
There are two introductory chemistry courses 
(first year), two organic chemistry courses (sec
ond year), an environmental chemistry course 
(second year), and an introductory biochem
istry course (third year). The theory compo
nent of these courses is print-based, with 'tele
phone-tutor' support. When students register 
on a course they receive a 'course package' 
which includes all the instructional materials -
eg textbooks, study manuals etc— that are need
ed for the theory component, and instructions 
on the various administrative procedures. The 
theory components of A U chemistry courses 
all have supportive study guides to accompany 
the text, providing maximum support to the 
students. With the exception of a few foreign 
language courses, all A U courses are written in 
English. To ensure that our course materials are 
of the highest quality, they have been devel
oped by a team which includes a course man
ager, author(s), a subject matter expert, an edi
tor, a visual designer, and an instructional de
signer." 

Students are allowed a six- or 12-month con
tract period to complete a course at their own 
pace, during which they must hand in assign
ments and do laboratory work. They take mid
term and final examinations when they are 
ready. The examinations are 'closed book' and 
are taken at one of the university's examination 
centres where they are invigilated. 

Each student has a 'telephone tutor' whom 
he or she may call (toll free) at certain specified 
times - usually one evening per week. Chem
istry tutors usually have a group of 32 students 
on a given course. This one-to-one tutor—stu
dent interaction can be an important factor in 
motivating students to complete a course. 
With year-round enrolment, a tutor will have 
students who are at various stages of the 
course. Telephone tutors also have several 
other duties, including marking assignments 
and laboratory reports, scheduling students 
into available laboratory sessions etc. Most A U 
tutors are employed on a part-time basis, and 
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many concurrently hold academic positions 
with other tertiary institutions. Unlike tutors 
in many other disciplines, chemistry tutors 
often meet their students during laboratory 
sessions. 

Role of laboratories 
A good laboratory component is essential to 
the overall success of any first- or second-year 
university chemistry course. Many of our stu
dents register on these courses with the inten
tion of transferring the credits obtained to 
other institutions. Since A U chemistry courses 
have creditable laboratory components, they 
can be readily transferred to other universities 
or colleges.7 Other institutions in Canada that 
offer distance learning chemistry courses with 
no laboratory component do not receive recog
nition or credit for their courses at the universi
ty level. 

The cost of delivering laboratory courses has 
become a major concern for many, if not all, 
college and university chemistry departments.8 

In addition, the 'distance teacher' faces major 
problems in trying to synchronise laboratory 
activities with the material presented in the the
ory component of the course - a problem 
which is intensified at A U because of the insti
tution's policy of allowing year-round registra
tion. The fact that the locations at which A U 
offers its laboratory sessions are separated by 
large distances merely compounds these prob
lems. The difficulties in providing students 
with adequate laboratory experience is probably 
the main reason why some universities do not 
offer distance learning science courses.9 

In addition to reinforcing one or more of the 
concepts covered in the theory component of 
the course, each experiment should stimulate 
the students' interest and maximise their learn
ing experience. The tutor must also be able to 
deliver the experiments in a timely and effec
tive manner. At A U , a one-semester course re
quires the student to do a total of 32 hours of 
laboratory work. A student attending a tradi
tional North American university does approx
imately the same amount of laboratory work in 
10 weekly three-hour sessions. 
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Students attending a regional laboratory session on a weekend. 

Why choose AU? 
When David packed up his skates and equipment to go to the World Speed Skating Champi
onships in Japan in 1993, he took along some extra reading material - his Athabasca Univer
sity Chemistry 217 course. Being able to take his studies on the road with him was an impor
tant factor in his choice of university. Martha, a full-time dental hygienist and a mother of 
three children, needed an organic chemistry course to complete her pre-medical studies. A l 
though she lives in a major city that boasts a university and several community colleges, she 
took her course through Athabasca University because it gave her the most flexibility in study 
time and laboratory hours. While his wife works outside the home, Sam studies as a full-time 
student through Athabasca University. This arrangement gives him time to manage various 
seasonal businesses, take care of his two young sons, and work toward his BSc. By registering 
in chemistry courses offered at a distance, these three students have taken advantage of 
Athabasca University's unique structure and mandate to meet their educational goals. 

Currently, the laboratory components of our 
courses are delivered in three ways: through 
campus-based labs, through regional labs, or 
through home-study labs. 
•••The campus-based lab consists of a week-
long session at our Athabasca campus — this 
arrangement is favoured by most of our out-of-
province students because this enables them to 
complete the laboratory component in one 
trip. 
••• The regional-based labs are run on weekends 
throughout the year in Alberta's two major 
urban centres, Edmonton and Calgary, where 
A U has the use of teaching laboratories in some 
tertiary institutions. Students living in Edmon
ton and Calgary account for ca 75 per cent of 
our chemistry students and not surprisingly 
these students generally prefer this mode of de
livery. (The concept of offering concentrated 
laboratory sessions as part of a distance-educa
tion science course has also been used by a 
number of other institutions. 
•••The home-study lab12 has recently been in
troduced by A U in its first-year chemistry 
course to reduce the time spent by students in 
the laboratory. The Transportation of Haz
ardous Goods laws in Canada," however, do 
not permit us to give 'full-size' chemistry kits to 
the students. We have, therefore, turned to 
using microscale experiments that require min
imal amounts of chemicals. Using a combina
tion of specially designed microscale experi
ments14 with an accompanying video guide, 
and some household chemicals and equip
ment, students can do some of the experiments 
— f^on calorimetry, quantitative determination 
of phosphorus, physical and chemical proper
ties of solutions, and identifying aqueous 
cations - in their own homes. 
(The campus-based labs and the regional-based 
labs are similar to the residential school system 
of the O U and compact several experiments 
into a shorter time than would be the case in a 
traditional university course.) 

New technology 
The use of new technologies to facilitate stu
dent learning is very exciting.1'' Several A U 
courses are already on the Internet and our 
chemistry courses will be available in this for
mat within the next year. However, we are 
also investigating the use of other technolo
gies in chemistry, such as computer assisted 
learning (CAL), computer mediated instruc
tion (CMI) and interactive C D - R O M tech
nology (CDi-ROM). Recently, we have intro
duced computer simulated laboratories using 
C D i - R O M technology as a pilot project in 
the second half of our first-year chemistry 
course. We have combined good laboratory 
simulations available through C D i - R O M " ' 
with a text package to keep track of students 
and set on-line quizzes. The use of these sim
ulations reduces actual hands-on laboratory 
work by ca 30 per cent in this course. Cur
rently, students carry out laboratory simula
tions at work stations at regional learning cen
tres, but we hope that they will eventually be 
able to do this at home using C D - R O M tech
nology or via the World Wide Web. Effective 
use of educational technology can partly off
set the negative effect of such factors as isolat
ed study and concentrated laboratory work. 
The goal in using such methods is not to re
place traditional laboratory work with simu
lated experiments, but rather to provide the 

student with a better idea of what to expect 
upon entering the laboratory and thereby 
make more efficient use of valuable laboratory 
time. 

Conclusion 
The provision of a creditable university-level 
chemistry course using distance learning meth
ods presents educators with several challenges, 
not least of which is the necessity of providing 
students with adequate laboratory access. A l 
though AU's operational model parallels the 
O U in several ways, our year-round registra
tion policy, strict transportation laws, and 
greater distances requires its own distinctive 
approach to delivering chemistry courses at a 
distance. With the increased availability of new 
educational technologies, distance educators 
have the opportunity to design chemistry 
courses which could provide their students 
with a wider range of learning aids than is en
countered by many students in traditional in
stitutions, while at the same time providing an 
equivalent amount of experience in standard 
laboratory practice. 

References 
1. T. C. Byrne, Athabasca University: The evolution 

of distance education. Calgary, AB, Canada: Uni
versity of Calgary, 1989. 

2. L.J. Hughes, The first Athabasca University. Ed
monton, AB, Canada: Athabasca University, 
1980. 

3. http://www.open.ac.uk/OU/Intro/FactsAndFig-
ures.html 

4. P. LeCouteur, Canad. Chem. News, 1991, 43, 
15. 

5. D. Rowntree, Exploring open and distance learn
ing. London: Kogan Page, 1992. 

6. R. G. Holmberg and T. S. Bakshi, Am. J. Dist. 
Educ, 1992, 6, 27. 

7. Alberta transfer guide. Edmonton, AB: Alberta 
Council on Admissions and Transfer, Province 
of Alberta, 1996. 

8. J. Hanson, J. Hoppe and B. Prichard, Chem. Br., 
1993,29, 871. 

9. D. Kember, Dist. Educ, 1982, 3, 207. 
10. L. Warner and J. Wilkinson, Res. Dist. Educ, 

1992, 4(3), 2. 
1 l.J. T. Mora, C. Carreras and M. Yuste,/. Coll. 

Sci. Teaching, 1986, 16, 168. 
12. A. F. Patti, 11th international conference on 

Chemical education, York, UK, 1991. 
13. Transportation of Dangerous Goods Regula

tions, Canada Gazette Part II, 1985, 
SOR/85-77. 

14. D. Kennepohl, / Chem. Educ, 1996, 73, 938.' 
15. B.J. Hood,/ Chem. Educ, 1994,71, 196. 
16. S. G. Smith and L. Jones,/ Chem. Educ, 1989, 

66, 8. 

Dietmar Kennepohl is associate professor of chem
istry and chair of the Centre for Natural and 
Human Science at Athabasca University, 
Athabasca, Alberta, Canada TPS 3A3, and 
Arthur M. Last is head of chemistry at University 
College of the Fraser Valley, Abbotsford, BC, 
Canada. 

20 J A N U A R Y 1998 E D U C A T I O N IN C H E M I S T R Y 

http://www.open.ac.uk/OU/Intro/FactsAndFig-

