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Strategies for Teaching Students with
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Abstract—In this paper we investigate teaching of students
with heterogeneous prior knowledge in the context of the
international Masters in Wireless Communications program
at LTH. To analyse the problem, we conducted a survey and
interview study with teachers in the program. Our survey
results confirm a wide spread in prior knowledge among
students and provide examples of strategies currently used
by teachers to deal with this issue. We then explore, in the
context of the existing literature, two strategies in particular for
teaching students with heterogeneous prior knowledge: groupbased teaching and learning activities that encourage exchange
of knowledge among students, and online learning tools to allow
students to independently assess and complement their prior
knowledge.
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I. I NTRODUCTION
In an increasingly globalised academic system, classes
are made up of a diverse student body with heterogeneous
backgrounds and prior knowledge. This is especially true
in international programs, such as the Masters in Wireless
Communications program at LTH, which is the focus of
this paper. Students in this program are recruited from
around the world and as such have a diverse array of prior
studies and workplace experience. The common requirement
for students to enter the program is a Bachelors degree
in electrical engineering or a related field, however the
content of this degree varies from institution to institution and
country to country, leaving some students lacking in assumed
knowledge for the program. Many students have worked for a
number of years between completing their Bachelors degree
and enrolling in our Masters program, meaning that some
prior knowledge may have lain unused for some time and
thus not be readily available to the student. On the other
hand work experience can provide students with valuable
prior knowledge of other kinds, such as skills in teamwork
and communication. In this paper, we conduct surveys and
interviews of teachers within the program, and examine two
practical solutions to address this issue: group-based teaching
and learning activities, and online learning tools.
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greater the advantage. A more comprehensive review of prior
knowledge and its effect on learning can be found in [5].
In order to assist students lacking in prior knowledge,
teachers often adapt courses to those with less prior knowledge
(the “lowest common denominator”), causing other students to
lose motivation [6]. However, catering instead only to betterprepared students is just as problematic, as the course then
becomes too difficult for those students without the needed
prior knowledge. In [6], advanced students were taken out of
the class to do activities tailored to their needs. Beichner et al.
[7] propose instead a new teaching method, named SCALEUP, intended to include more group work and problem solving
even in large classes, which can assist students with lower
levels of prior knowledge. However, while these methods
were successful, they can be difficult to implement, requiring
more teaching hours, or a re-design of course materials or
teaching spaces. Another key ingredient in teaching students
with heterogeneous prior knowledge is to accurately determine
what prior knowledge the students have, for example by using
a web or classroom test [8].
International students also face other problems that interact
with and exacerbate those caused by insufficient prior knowledge. Many of these problems relate to academic culture:
the types of assessments and learning activities encountered,
the expectations teachers have of students and vice versa,
and the academic attributes or skills that are valued. Teachers are therefore encouraged to acknowledge the students’
background and consciously teach the academic culture of
the host institution [9]. Course objectives, expectations, and
instructions should be explicit and clearly formulated [9, 10].
Since expectations for assessment may be different than what
students are used to, there should be opportunities to practice
what will be assessed without penalty, and there should be
multiple opportunities for assessment — no “sudden death”
moments [10].

International students’ peers can also play a role in assisting
them adapt to a new academic culture. Opportunities to receive
feedback from peers is helpful, as is working in diverse groups
[10]. Diverse groups have benefits not only for international
II. R ELATED W ORK
students but for all students, as they need to meet new ways
Prior knowledge is critical to students’ success, in fact, of thinking in order to learn [11]. However, people tend to
it is “the most important student variable in learning” [1]. form groups with others who are similar to themselves in a
Students with better prior knowledge perform better and are range of characteristics, including ethnicity, gender, age, and
more likely to adopt deep learning approaches ([2], cited in religion [12]. This is no less true of students in an international
[3]). Halikar et al. [4] give a model for how prior knowledge environment, who tend to form groups with homogeneous
affects following studies. According to this model, students background [13, 9]. Diverse groups, therefore, need to be
with more prior knowledge have a distinct advantage, and engineered by the teacher, as they will rarely occur otherwise.
the deeper and better integrated is this prior knowledge, the Moreover, cross-cultural groups often function less effectively
than monocultural groups, so it is important to remove or
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group instead of their preferred homogeneous one [9].
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Item 1:
Item 2:

Which topics are required as prior knowledge in your course?
In your experience, to what extent do students have the
required prior knowledge when they enter your course?
3: Please give more details or comments about students’ prior
knowledge in your course.
4: Have you observed differences in prior knowledge between
students in your course? (level of prior knowledge and/or
topics covered)
5: What measures, if any, have you taken in your course to deal
with differences in students’ prior knowledge? Have these
measures been effective?
6: Do you think it would be helpful to have online tools for
students to complement any missing prior knowledge?
7: What would you like to see included in these online tools?
(topics, types of exercises, etc)
8: Would you be willing to participate in a short interview
about your experiences teaching in the Masters in Wireless
Communications program? If so, please enter your email
address below.
TABLE I
L IST OF SURVEY ITEMS PROVIDED TO THE TEACHERS .

teaching time in lectures or exercise classes and provide
more basic knowledge in order to help those students having
Item
difficulties.
When asked about online tools for students to complement
Item
missing prior knowledge (survey item 6), 75% of the
respondents believe that such tools can be helpful or very
Item
helpful, as shown in Figure 2. Some further comments and
suggestions were provided in the free text responses and
Item
within the interviews. A few teachers are more critical,
pointing out that it may be difficult to cover the wide range
Item
of topics and that the outcome may not be worth the required
effort. For some courses, the teachers believe that the provided
Item
background material already should be sufficient, and that
the difficulties some students have can be explained by the
are shy toIn
ask questions
basics.
little effort they spent within a course.
orderabouttotheidentify
some difficult parts I explain more detailed classes
the scope of general, course independent
online tools we can
get some inspirations from the listDoofyousuggestions
given
inonline tools for stu
think it would be helpful
to have
complement any missing prior knowledge?
the teachers’ survey responses. Several
teachers recommend
general material on basic mathematics6 and programming,
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of teachers in the program, as well as interviews with selected
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Please give more details or comments about students' prior
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group work, in which a solution to a problem
Fig. 1. Responsesyour
tocourse.
survey item 2.
Poor level of prior knowledge: 1 0
0%
is found by one group member, as such tasks encourage an
2 1
8.3%
do about differences 3 in9 prior
approach in which each problem is solved by the student
75% knowledge?, the teachers could
4 2 16.7%
describe how they dealt
with the gaps in prior knowledge with the best knowledge about that area already. Conjunctive
within their courses. The measures taken differ from case to tasks, in which the overall group performance is determined
case. Some teachers refer to course books that cover the prior by the worst performance of any of its members, should
knowledge while others have extended their lecture notes also be avoided as they are liable to demotivate the students
with some additional material (e.g. mathematical background) with greater prior knowledge. Instead, the focus should be on
or provided some specially designed tutorial materials (e.g. compensatory tasks, in which the group collectively comes
programming examples). Some have adapted parts of their to a consensus.
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Student groups with heterogenous prior knowledge are in prior knowledge amongst the students and teachers were
often diverse in other ways as well. Diversity in a group can positive towards the idea of establishing online tools to help
be both a liability and an asset, with creativity and problem address this problem.
solving typically better in a diverse group, while efficiency
We have examined two strategies to address the issue of
and solidarity suffer [11]. Thus group tasks will benefit from heterogeneous prior knowledge within the program: grouphaving a creative, problem-solving focus. To counteract some work, and online tools for student use. We have discussed how
of the negative effects of group diversity, group solidarity can to design group-based teaching and learning activities geared
be built through activities that help develop a group identity. towards increasing interaction between students, especially
This could be as simple as each group choosing a name and those who might not otherwise be inclined to work together,
logo, or could involve more complex teambuilding activities. so that students can learn from each other in topics where
they lack prior knowledge. Meanwhile online learning tools
B. Online Learning Tools
provide a means for each student to individually assess and
Online learning tools can offer students a system for self- complement their prior knowledge in their own time. Both of
evaluating their prior knowledge as well as for self-training. these strategies are currently being developed in the program
For this purpose a database of modules needs to be developed, and will be implemented during 2017.
whose content ideally should reflect what is expected from
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