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ABSTRACT
This study aims to identify an adequate approach for revealing conceptual 
understanding in higher professional education. Revealing students’ 
conceptual understanding is an important step towards developing effective 
curricula, assessment and aligned teaching strategies to enhance conceptual 
understanding in higher education. Essays and concept maps were used to 
determine how students’ conceptual understanding of international business 
can be revealed adequately. To this end, 132 international business students 
in higher professional education were randomly assigned to four conditions 
to write essays and to construct concept maps about an international 
business research topic. The conditions were: essay alone, essay after concept 
map, concept map alone, and concept map after essay. An assessment 
rubric was used to assess the breadth and depth of students’ conceptual 
understanding. Results show essays are the most adequate approach for 
revealing conceptual understanding of international business. In particular, 
concept maps revealed fewer facts and less reasoning than essays. Essays 
written after concept maps were less effective than essays, possibly since 
students perceived these essays as redundant. Further research is suggested 
on how educators can foster conceptual understanding.

Introduction

Preparing international business students for the wide range of roles and contexts of the international 
business professions is challenging for educators. Each role and context presents unique and com-
plex realities. A typical group of students in international business education will contain a variety 
of aspiring professionals who will work in a variety of contexts: perhaps an investment adviser for a 
financial services company in Paris, a logistics manager for an agricultural supply chain in Minneapolis, 
an accountant for a children’s charity in Cape Town, a marketing specialist for an international sports 
shoe brand based in Amsterdam.

Educators need to provide international business students with a worldview, international business 
knowledge and a global attitude (Kedia and Englis 2011). At the same time, they must prepare students 
for the rich-textured nature of the international business domain, the type of domain scholars call ‘ill 
structured’, because each situation evokes complicated and irregular patterns of interconnecting con-
cepts where goals overlap and problems are unclear (Spiro et al. 1992; Neubert et al. 2015).

To function in an ill-structured domain, professionals need conceptual understanding, meaning 
a clear and complete overview of relevant facts, theories and professional practices connected to a 
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problem (Entwistle 2000; Harteis and Billett 2013). Because conceptual understanding involves the 
interrelating and structuring of complete and correct knowledge, it enables professionals to know 
what knowledge to apply and when to apply it (Nickerson 1985; leppink et al. 2012). Conceptual 
understanding is important for professionals so that they know what steps to take, even when con-
fronted with situations they have never encountered before (Newton 2012). It enables them to solve 
problems, not just by connecting individual concepts, but by putting concepts together ‘to form a 
novel, coherent whole’ (Krathwohl 2002, 215). This novel, coherent whole is more than just the sum of 
its parts, because it does not just mean knowledge of concepts and their connections. It also means 
knowing how each part relates to the whole, so that knowledge can be applied in new situations 
(van oers 1998).

So, revealing students’ conceptual understanding would help educators in higher education 
assess its level and nature (Edens and Shields 2015). In business schools, it would enable educators 
to gauge the extent of students’ professional development by assuring whether learning goals are 
met (von der Heidt 2015). However, determining the kind of conceptual understanding needed in 
professional life, and revealing the extent to which their students possess it, is difficult for educa-
tors (Baartman et al. 2007). Educators struggle to develop assessment for and grade conceptual 
understanding, not least because it is so difficult to grasp (Nickerson 1985). Since educators need 
an adequate approach to reveal conceptual understanding of international business, the aim of 
this study is to answer the question: ‘How can conceptual understanding of international business 
be revealed?’

Revealing conceptual understanding of international business

Conceptual understanding of international business

A first step towards revealing conceptual understanding is operationalising the concept. In a previous 
study, we found that conceptual understanding of international business includes six components: (1) 
global context characteristics, (2) local context characteristics, (3) business practices, (4) instances of 
business practices, (5) business concepts and (6) business mechanisms (Ashley, Schaap, and de Bruijn, 
forthcoming). For a particular international business situation, these six components represent a syn-
thesis of general and specific knowledge, and concrete knowledge (context, practices and instances) 
and abstract knowledge (concepts and mechanisms). Besides describing these six components, deep 
conceptual understanding also means providing reasoning (Nickerson 1985; White 2007). In the pre-
vious study, we found that conceptual understanding of international business ultimately involves 
out-of-the-box thinking, which means considering alternative points of view, making novel links to 
other disciplines and weighing up different possibilities.

Task to reveal conceptual understanding

To reveal conceptual understanding of international business, a complex task is needed, because a 
complex task reflects the nature of problems typical of the ill-structured domain that is international 
business (datar, garvin, and Cullen 2011). A complex task activates a deep and active approach towards 
tackling a problem (Entwistle 2000). A complex task is open and unstructured, requiring the application 
and construction of knowledge (Alonso-Tapia 2002). The type of task needed to reveal knowledge 
construction, and thus conceptual understanding, requires that students use their own language rather 
than repeating knowledge verbatim from lectures or literature. Students can replicate knowledge 
without understanding it, but when they are compelled to express knowledge in their own terms, 
their conceptions are more likely to become apparent (White 2007). To fully engage, students should 
perceive the task as authentic, meaningful and relevant (gulikers et al. 2008; Brown, Afflerbach, and 
Croninger 2014).
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Communication approach for revealing conceptual understanding

Complex tasks require detailed communication for which relevant prior knowledge is retrieved, and 
arguments and ideas are explicated (Allen and Tanner 2006; Kellogg and Whiteford 2009). The com-
munication approach for revealing conceptual understanding therefore needs to enable construction 
of meaning (Entwistle 2000). Meaning construction involves making connections between ideas and 
providing evidence for claims (Entwistle and Nisbet 2013). A communication approach that reveals 
connections and argumentation will reveal conceptual understanding, thereby differentiating among 
deep, moderate and shallow levels. Such a communication approach will enable the expression of com-
plex information. Assessment options with the potential to reveal conceptual understanding include 
essays (Rijlaarsdam and Braaksma 2015), concept maps (Zanting, verloop, and vermunt 2003), case 
studies (White 2007) and portfolios (Klenowski, Askew, and Carnell 2006).

However, each communication approach has different qualities for consideration. For example, essays 
stimulate explication of conceptual understanding because they involve writing. This is because writ-
ing is a process that requires students to negotiate meaning (Flower and Hayes 1981). Concept maps 
reveal conceptual understanding through visualisation of integrated knowledge (Huijts, de Bruijn, 
and Schaap 2011). This is because concept maps reveal key concepts and connections involving the 
application of knowledge in a complex situation (Jonassen, Beissner, and yacci 1993). Case studies of 
the type used for instruction in business schools require decision-making in response to multifaceted 
dilemmas faced by international organisations. Portfolios can provide a rich range of work samples as 
evidence of understanding.

While case studies are complex and authentic, and require deep conceptual understanding, their 
complexity makes assessment challenging (Rochford and Borchert 2011). Not only do they require the 
development of a complex case, they also require the development of one or more communication 
approaches to reveal conceptual understanding. likewise, portfolios require assessors to perform con-
siderable analysis, which also makes assessment difficult (van der Schaaf and Stokking 2008). Efficient 
assessment is desirable because it is labour-saving for educators, manageable for students and cost-ef-
fective for institutions (Brown 2004). Compared to case studies and portfolios, essays and concept maps 
have the advantage of demanding less time and effort from educators and students, making them 
potentially valuable communication approaches for revealing conceptual understanding.

A combination of essay and concept map could be an even more effective approach for revealing 
conceptual understanding than either one or the other, because essays and concept maps reveal 
different types of knowledge. Essays highlight reasoning (Flower and Hayes 1981); concept maps 
highlight concepts and structure (Huijts, de Bruijn, and Schaap 2011). It could be expected then that 
a concept map constructed after writing an essay would reveal more conceptual understanding than 
a concept map alone, and that an essay written after constructing a concept map would reveal more 
conceptual understanding than an essay alone. The reasoning developed in the writing of an essay 
could potentially effect a more complex concept map with a richer range of casual connections, while 
the concepts and connections revealed when constructing a concept map could potentially effect 
a more structured essay with a richer range of concepts. Since reasoning is such an important part 
of conceptual understanding (Nickerson 1985; White 2007), essays written with the heuristic benefit 
of first constructing a concept map could feasibly be the best approach for revealing conceptual 
understanding. It was expected, therefore, that essays written by students who had first constructed 
concept maps would reveal conceptual understanding better than concept maps produced after 
essays.

The aim of this article is to find an adequate approach for revealing conceptual understanding of 
international business. In four conditions (i.e. essay alone, essay after concept map, concept map alone, 
and concept map after essay), bachelor-level international business students produced documents 
which reflected their conceptual understanding of international business. The documents were analysed 
with an operationalisation of conceptual understanding based on the outcome of a previous study 
(Ashley, Schaap, and de Bruijn, forthcoming).
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Method

This study uses quantitative data to determine which of four conditions most adequately reveals con-
ceptual understanding of international business. To provide material for analysis, international business 
students at a dutch university of applied sciences wrote essays and constructed concept maps about 
their research.

Context

data were collected during a course given by the first author in the first semester of the final year of a 
4-year Bachelor of Business Administration degree programme. Compared to other courses, students 
find the graduation research component of the curriculum challenging (Reynolds and Thompson Jr. 
2011). Their research experience tends to be structured projects carried out with fellow students in 
an educational setting, which are heavily supervised by lecturers. To graduate, they must formulate 
their own applied research question, conduct literature research, write a research plan, collect and 
analyse data, and write and defend a graduation paper. All of this must be done in one semester while 
the student is interning at an international company performing a variety of work activities, often in 
a foreign country and sometimes in their third language. Students are assigned a supervising lecturer 
and a company supervisor, but they find this task daunting. Therefore, the course during which the 
data were collected is important for preparing students.

The course comprises 14 weekly sessions of 90  min during which students develop and apply 
domain knowledge by conducting a literature review and making a research proposal. Students pre-
pare weekly assignments designed to help them write a 1000-word mid-semester literature review 
and a 1000-word end-of-semester research proposal on their individual research topic. Each week in 
class, students exchange feedback and, with students’ permission, the lecturer (first author) discusses 
individual assignments with the class. Assessment of the course is based on the literature review (50%) 
and research proposal (50%).

The students following the graduation research course have generally interned at an international 
company for half a semester in their second year of study. Nearly all have also studied abroad for one or two 
semesters in the third year at a partner university, including in Austria, Belgium, Canada, China, denmark, 
Finland, France, germany, Ireland, Poland, Russia, South Korea, Spain, Taiwan, Thailand and Turkey.

Participants

The study involved 132 students enrolled in the English-language programme International Business 
and Management Studies. Eighty (61%) were male. The mean age was 23.1 years (Sd = 2.1). Most were 
dutch (80%), in the fourth year (81%), had completed the first year certificate (98%), had completed 
the first 10-week internship (98%) and had submitted (but not yet received a grade for or feedback on) 
the literature review on their research topic (84%) (Table 1).

Table 1. Participant metadata at time of task (N = 132).

nationality the students were from 14 different countries, namely Bulgaria (10), Burundi, china, croatia, France 
(2), germany (3), ghana, iraq (2), macedonia, the netherlands (106), russia, somalia, thailand and 
vietnam

Year of study most students were in their 4th year (107). students with study delay were in their 5th year (18), 6th 
year (2), 7th year (2) or 8th year (3)

First year certificate mean delay = .7 years (sd = .8)
[no delay(36), semester delay (36), year delay (36), 2-year delay (14), over 2-year delay (8), exempted 

(2)]
First internship mean grade = 7.8/10.0 (sd = .8)

[passed (128), not yet done (3), exempted(1)]
literature review mean grade = 6.2/10.0 (sd = 1.7)

[passed (84), failed (27), not yet submitted (21)]
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At the time of the research activity, students had earned an average of 174 credits (Sd = 17) towards 
the 240 (73%) needed to graduate.

Experimental conditions

To investigate which approach is the most adequate for revealing conceptual understanding of inter-
national business, the students were randomly assigned to one of four conditions. depending on the 
condition, students: (1) wrote an essay, (2) first constructed a concept map and then wrote an essay, (3) 
constructed a concept map, or (4) first wrote an essay and then constructed a concept map (Table 2).

Chi-square tests showed an even spread of male students and dutch students per condition. Analysis 
of variance (ANovA) showed no significant effect of condition on age, study delay, grades or credits.

Task

The task given to reveal conceptual understanding was related to assessment in the graduation research 
course. This made the task authentic, meaningful and relevant (Brown, Afflerbach, and Croninger 2014). 
Students were asked to ‘explain as clearly and in as much detail as you can the business area you are 
interested in researching for your graduation project at an international company’. The task was authen-
tic because it involved the complex domain of international business (datar, garvin, and Cullen 2011). 
The task was designed to be meaningful for students, by offering them individual feedback to help with 
future graduation research. The task was relevant for students because it was about their own research. 
Since the task was authentic, meaningful and relevant, we expected that the task would be an adequate 
trigger for students to reveal conceptual understanding of international business.

Essays and concept maps

Students were experienced in using MS Word for essay writing and MS visio for concept mapping. When 
producing the essays and concept maps, students were permitted to use Word spelling and grammar, 
thesaurus and translation tools. They could not use the Internet, books or their own notes.

For the essays, students were advised to use an introduction, body and conclusion. For the concept 
maps, students were advised to use shapes, colour and arrows, and to explain concepts and connec-
tions. The concept map groups received concept maps on ‘obesity’ as an example, and also practised 
constructing a concept map on ‘Christmas’ with the first author.

Assessment rubric

A rubric was used to assess students’ essays and concept maps because rubrics are useful tools to 
explicate and assess the criteria and standards of complex learning outcomes like conceptual under-
standing (Allen and Tanner 2006; Reddy and Andrade 2010). The rubric was based on the previous study 
(Ashley, Schaap, and de Bruijn, forthcoming), and scores six components and five degrees of conceptual 
understanding of international business, culminating in a level of conceptual understanding from 6 for 
negligible to 30 for extraordinary (Table 3).

Table 2. conditions and sample sizes.

Condition n Essay Concept map
1 essay alone 36 x
2 essay after concept map 35 x x
3 concept map alone 30 x
4 concept map after essay 31 x x
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Content validity of the rubric was established during the previous study through two independent 
panels of experts from academia, education and professional practice, who explicated knowledge 
and experience of the international business domain. Concurrent validity of the rubric was checked 
by determining the relationship between the students’ conceptual understanding and academic per-
formance. A positive correlation was expected between the two variables because a strong academic 
performance requires deep conceptual understanding (Entwistle 2000). Conceptual understanding 
showed no relationship with study delay (p = .161), internship grades (p = .417) or total credit points 
students had achieved towards their bachelor’s degree (p = .563). However, there was a small correlation 
between conceptual understanding and literature review grades, which was statistically significant, 
r(130) = .23, p = .009.

To check inter-rater reliability of the rubric, the first author and a second researcher both used it 
to assess 12 essays (17%) and 12 concept maps (20%). Since it is not possible to anticipate all student 
reactions to tasks, collaboration between assessors is needed (Allen and Tanner 2006; Kellogg and 
Whiteford 2009). To sharpen scoring, the researchers met three times to discuss essay scores (after scor-
ing the first two essays, next five essays and final five essays), and twice to discuss concept map scores 
(after scoring the first seven concept maps and final five concept maps). The researchers discussed all 
component levels they had scored differently. They reached consensus on the difference between a 
trivial (negligible) and an implied (weak) fact, the nature of an essential feature (moderate), how much 
explanation is needed for adequate argumentation (strong) and what signifies out-of-the-box thinking 
(extraordinary). discussion on the components included what counts as global context and local context, 
what constitutes a business practice or business concept, how detailed specific instances need to be, 
and how clearly independent and dependent variables of business mechanisms need to be explained.

To show the magnitude of agreement between the assessors’ grades, Cohen’s weighted kappa with 
quadratic weighting was used, because this statistic gives more weight to grades close together than 
grades far apart (Sadler and good 2006). Tests of inter-rater reliability showed good agreement between 
the two raters’ judgements for the six components in the 12 essays (72 values), κw = .67 (p < .001), 95% 
CI (.55, .79), for the six components in the 12 concept maps (72 values), κw = .70 (p < .001), 95% CI (.56, 
.84) and for the six components in the 12 essays and 12 concept maps taken together (144 values), 
κw = .73 (p < .001), 95% CI (.65, .81).

Procedure

Material for revealing conceptual understanding was collected from the students after six weeks of desk 
research to define their individual research topics. data collection took place during class.

under supervision of the first author, students were given one hour on school computers to write 
an essay or to construct a concept map about their research topic. Computers were used because they 
make it easier for students to produce and rearrange text and concept maps (Nobles and Paganucci 
2015; van den Bogaart et al. 2016). In the two groups that produced an essay and concept map, students 
were given one hour for the essay and one hour for the concept map, so two hours in total, and these 
activities took place at the same session.

The first author spent about 15 min going through written instructions with the students on writing 
essays or constructing concept maps. Before students constructed the concept maps, the first author 
spent an additional 15 min eliciting a practice concept map from the group on the whiteboard about 
Christmas.

In each condition, students started essays and concept maps at the same time. If they ran out of ideas 
before the 1-h time limit, they could finish early; in the combination conditions, they were permitted 
a 10-min break until the second activity was scheduled to start. Students saved the resulting essays 
and concept maps with provided code names before emailing them to the first author. Students in the 
combination conditions answered an open question after the second activity about how suitable they 
found the essay or concept map for explicating their conceptual understanding.
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Since students in each condition started at the same time and emailed their essays and concept 
maps as soon as they finished them, the time students spent on each activity could be calculated. one-
way ANovA showed no significant difference among conditions for time taken on essays (p = .215) or 
concept maps (p = .321). For Condition 2, a paired samples t-test showed that students spent signifi-
cantly less time on the essays than the concept maps (p = .021). The effect size was small to medium 
(d = .357, p = .035). Condition 4 students spent less time on the concept maps than the essays, but not 
significantly so (p = .216) (Table 4).

The first author scored the essays and concept maps with the aid of the rubric. These scores were 
then systematically compared among conditions to decide the best condition for revealing conceptual 
understanding of international business.

Data analysis

First, a multivariate analysis of variance (MANovA) using Wilks’ statistic was used to determine whether 
condition had an effect on the six components of conceptual understanding taken as a group. Next, 
one-way ANovA were used to investigate whether differences in scores for each component of concep-
tual understanding were significantly explained by the four conditions. ANovA assumes homogeneity 
of variance within groups so levene’s test of equality was used to check whether scores within each 
condition varied significantly: a statistically significant result for levene’s test means the null hypothe-
sis that assumes no difference among groups cannot be rejected (Field 2009). Where homogeneity of 
variance could not be assumed, Welch’s F-test was used to investigate differences among conditions 
because it takes differences within groups into account (gastwirth, gel, and Miao 2009).

The condition that most adequately reveals conceptual understanding is the one that best differ-
entiates among negligible, weak, moderate, strong and extraordinary levels. For each component of 
conceptual understanding, the best condition should: (1) produce a wide spread of scores, (2) clearly 
differentiate between low scores, and (3) clearly differentiate between high scores. To determine which 
condition produced the widest spread of scores, mean scores and standard deviations (Sds) were cal-
culated for each component of conceptual understanding. ANovA post hoc tests were conducted to 
determine whether the condition that generated the highest mean scores and Sds for each component 
of conceptual understanding varied significantly from each of the other three conditions. While the 
Bonferroni correction reduces statistical error resulting from multiple tests, games-Howell post hoc 
procedures were used to account for unequal group variances in the cases where homogeneity of 
variance was violated (Field 2009).

To discover which condition most clearly differentiated between low scores, percentages of negligi-
ble and weak scores were calculated per condition for each component of conceptual understanding. 
Since low scores reveal little conceptual understanding, the best condition would be the one which 
yielded the lowest percentages of low scores.

To establish which condition most clearly differentiated between high scores, percentages of strong 
and extraordinary scores were calculated per condition for each component of conceptual understand-
ing. Since high scores indicate deep conceptual understanding, the best condition is the one which 
yielded the highest percentages of high scores.

Table 4. time spent per condition (minutes).

note: underlined figures indicate statistically significant results.

Condition

Essays Concept maps

Mean Sd Mean Sd
1 essay alone 52.6 8.4 – –
2 essay after concept map 51.4 7.9 54.6 5.5

3 concept map alone – – 52.7 5.3
4 concept map after essay 54.2 5.2 52.7 6.9
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To capture the Condition 2 and Condition 4 students’ perceptions of essay and concept map suit-
ability for explicating conceptual understanding, their comments were categorised. A representative 
sample of comments from each condition was chosen to illustrate the main themes raised.

Results

For the six components of conceptual understanding taken as a group, multivariate effect of condition 
on scores was significant using Wilks’ statistic, Λ = .51, F(18, 348.38) = 5.15, p < .001. one-way ANovA 
indicated significant differences of the six components of conceptual understanding among the four 
conditions at the p < .05 level (Table 5).

Spread of scores among conditions

Table 6 shows the mean scores and Sds per component of conceptual understanding for the four con-
ditions. Condition 1 (essay alone) produced the highest mean scores for five of the six components of 
conceptual understanding and the highest Sds for four of the six components. For business mechanisms, 
the mean score and Sd were higher for Condition 2 (essay after concept map) than for Condition 1, but 
not significantly so (p = 1.000). For five of the six components of conceptual understanding, post hoc 
comparisons show that Condition 1 mean scores were significantly different from at least one other 
condition at the p < .05 level.

Table 5. one-way AnovA of condition effect on conceptual understandinga.

alevene’s test produced significant results for all components except business mechanisms. Where homogeneity of variance among 
conditions could not be assumed, Welch’s F-test was used.

Components dfM dfR Welch’s F p η2

global context 3 61.70 9.01 <.001 .12
local context 3 64.22 13.05 <.001 .22
Business practices 3 69.79 7.50 <.001 .14
Practice instances 3 60.94 16.52 <.001 .29
Business concepts 3 70.79 4.31 .008 .08

Components dfm dfr F p η2

Business mechanisms 3 128 3.55 .016 .08

Table 6. mean scores and standard deviations of conditions*.

aglobal context mean scores vary significantly between conditions 1 and 3 (p = .005).
blocal context mean scores vary significantly between conditions 1 and 3 (p < .001), and between conditions 1 and 4 (p < .001).
cBusiness practices mean scores vary significantly between conditions 1 and 3 (p = .011) and between conditions 1 and 4 (p = .005).
dPractice instances mean scores vary significantly between conditions 1 and 2 (p = .023), conditions 1 and 3 (p < .001), and condi-

tions 1 and 4 (p < .001).
eBusiness concepts mean scores vary significantly between conditions 1 and 4 (p = .010).
fBusiness mechanisms mean scores vary significantly between conditions 2 and 4 (p = .029).
*levene’s test produced significant results for all components except business mechanisms. For business mechanisms, the Bonfer-

roni correction was used because it reduces statistical error resulting from multiple tests. For the other components, games-How-
ell post hoc procedures were necessary because homogeneity of variance among conditions could not be assumed. still, it is 
worth noting that Bonferroni results were also statistically significant for these tests.

Condition 1 Condition 2 Condition 3 Condition 4

M Sd M Sd M Sd M Sd
global context 1.67a 1.04 1.63 .91 1.03a .18 1.19 .48
local context 2.36b 1.40 1.83 1.07 1.10b .31 1.23b .67
Business practices 2.56c 1.11 2.49 .95 1.77c .90 1.81c .60
Practice instances 2.39d 1.27 1.60d .98 1.13d .43 1.03d .18
Business concepts 2.58e .73 2.51 .95 2.20 .61 2.06e .57
Business mechanisms 2.03 .81 2.09f .89 1.73 .83 1.52f .68
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For practice instances, Condition 1 scored significantly higher than the other four conditions. The 
mean score was 2.39 out of 5. To illustrate this level, an excerpt from an essay that scored 2 (weak) for 
practice instances only mentioned that a particular electronics company was marketing a Smartphone, 
while the description of a particular photography company in another essay that scored 3 (moderate) 
included their location (’20 v&d [department stores] in the Netherlands’), what they do (‘taking and 
selling pictures’) and problems they face (‘[delivery] trucks are not completely full’). Condition 1 con-
trasts sharply with Condition 4 (concept map after essay) where none of the concept maps revealed 
any understanding regarding business instances.

Differentiation of low scores among conditions

The lowest scores awarded for components of conceptual understanding were 1 (negligible) and 2 
(weak). A negligible score reveals little to no conceptual understanding. For instance, one concept map 
scored 1 for local context because the only reference to local context was a shape labelled ‘domestic 
outsourcing’. This concept map gave no clue of the location so this information was deemed trivial. An 
example from a concept map that scored 2 for local context linked two shapes with an arrow: ‘Chinese 
government regulation and law regarding to waste paper import → domestic consignee regulation’. 
This concept map refers to a general location and suggests some knowledge of the local context.

Table 7 shows the percentages of low scores per condition. overall, Condition 1 (essay alone) pro-
duced the lowest percentage of negligible and weak scores (64% in total), while Condition 4 (concept 
map after essay) produced the highest (92% in total). For all components of conceptual understand-
ing, Condition 3 (concept map alone) and Condition 4 reveal very little conceptual understanding as 
evidenced by the high frequencies of negligible scores.

Differentiation of high scores among conditions

The highest scores awarded for components of conceptual understanding were 4 (strong) and 5 (extraor-
dinary). Few concept maps produced high scores. However, an example of a concept map that scored 
a 4 for business practices included activities like ‘social media marketing’ and reasoning like ‘low entry 
barrier’, ‘increases customer turnover’ and ‘increase of RoE [return on investment]’. only essays scored 
5. As an example, an essay that scored 5 for business practices explored activities of oil companies, 
considering factors as diverse as ‘effects on ecosystems’, ‘tax revenues, jobs created and investments in 
infrastructure’, ‘technological advancements’ and ‘public relations’.

Table 8 shows the percentages of high scores per condition, namely scores of strong (4) and extraor-
dinary (5). overall, Condition 1 (essay alone) produced the highest percentages of strong and extraordi-
nary scores. Condition 2 (essay after concept map) scored a higher percentage of extraordinary scores 
for global context and a higher percentage of strong scores for business concepts. However, Condition 
1 outscored the other conditions on all other strong and extraordinary scores.

Table 7. Percentages of negligible (1) and weak (2) scores per condition.

Scores

Condition 1 Condition 2 Condition 3 Condition 4

1 2 1 2 1 2 1 2
global context 64 17 57 29 97 3 84 13
local context 31 42 49 34 90 10 87 7
Business practices 19 31 14 40 47 37 29 61
Practice instances 36 14 66 17 90 7 97 3
Business concepts – 56 11 46 7 70 13 68
Business mechanisms 28 44 34 23 50 27 58 32
totals 30 34 39 31 63 26 61 31
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Condition 2 and 4 student perceptions

Regarding perceived suitability of the second activity for explicating their conceptual understanding, 
Condition 2 students (essay after concept map) and Condition 4 students (concept map after essay) 
indicated positive and negative points (Table 9). Most Condition 2 students (n = 35) and Condition 
4 students (n  =  31) indicated that essays or concept maps helped them identify key points, make 
connections, brainstorm and consider further possibilities (rows 1–4). on the other hand, comments 
from both conditions suggested students found the second task onerous (rows 5–6). Comments also 
suggested that students perceived value in constructing a concept map before writing an essay, and 
that students perceived concept map construction as difficult (rows 7–8).

Discussion

This study explores four approaches for revealing conceptual understanding of international business: 
essays, essays after concept maps, concept maps and concept maps after essays. Three criteria were 
used to determine which approach best reveals conceptual understanding: (1) spread of scores, (2) 
differentiation between low scores and (3) differentiation between high scores. From analysis of the 
essays and concept maps, results for all three criteria suggest that the essays are the most adequate 
approach for revealing conceptual understanding of international business. Essays show the widest 
spread of scores, and differentiate best between high scores and between low scores. That even the 
essays did not get a complete range of scores for all components of conceptual understanding could 
be because the participants of this study did not have enough complex knowledge of international 
business. Further research involving graduates, post graduates and professionals could be done to test 

Table 8. Percentages of strong (4) and extraordinary (5) scores per condition.

Scores

Condition 1 Condition 2 Condition 3 Condition 4

4 5 4 5 4 5 4 5
global context 11 – – 3 – – – –
local context 11 14 9 3 – – 3 –
Business practices 19 3 17 – 7 – – –
Practice instances 14 6 9 – – – – –
Business concepts 14 – 20 – 3 – – –
Business mechanisms 3 – – – – – – –
totals 12 4 9 1 2 – 1 –

Table 9. student perceptions of essays and concept maps.

Condition 2 perceptions of essay Condition 4 perceptions of concept map
1 gives opportunity to emphasise the main points 

(condition 2 student15)
Able to identify core topics (condition 4 student 27)

2 A useful way of combining my various thoughts 
(c2s20)

Helped me see better the connection between the factors 
(c4s28)

3 Helps to brainstorm and come up with additional 
ideas (c2s4)

came up with more topics and relations (c4s9)

4 gave me a better insight of the subjects that i have 
to research (c2s28)

raises new questions (c4s16)

5 Was continuing the concept map with more words 
(c2s17)

Just made an overview of what i already knew (c4s12)

6 For me it’s not necessary to ‘extra’ write down (sic) in 
the form of an essay (c2s19)

downside: already partially done this in my own mind (c4s13)

7 the concept map gives a good general overview, the 
essay gives a more detailed overview (c2s8)

confusing in the beginning (c4s25)

8 With the concept map it is easier to write an essay 
and to explore on the research topic (c2s27)

made me confused because all is related to each other but i 
couldn’t find a proper way to display it (c4s31)
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whether the optimum spectrum of component scores can be achieved from participants with more 
complex knowledge of international business.

We had expected that the essay-after-concept-map and concept-map-after-essay conditions would 
reveal conceptual understanding more adequately than just essays. We expected that students who 
had first constructed a concept map or written an essay would reveal more conceptual understanding 
than students who had not. Essays were expected to reveal understanding because writing an essay 
involves constructing knowledge by generating relevant, salient ideas (Tynjälä, Mason, and lonka 2001). 
Concept maps were expected to reveal conceptual understand because constructing a concept map 
involves discovering and evaluating relevant concepts, and creating and making salient connections 
(Novak 2010a).

A possible reason for the combination conditions failing to reveal conceptual understanding as well 
as the essay-alone condition is that students did not see the point of explaining their research twice, 
and so did not put the same level of energy into the second activity. Student comments in this study 
support this conclusion that they were not as motivated to explain their research during the second 
activity. This explanation is also supported by de Simone, Schmid, and McEwen (2001), whose study 
required university students to generate both prose and concept maps during a course designed to 
improve learning outcomes. They report that students did not like having to both write prose and 
construct concept maps because of the perceived redundancy.

Another explanation could be that the essays and concept maps reveal different types of think-
ing. The reasoning focus of essays (Flower and Hayes 1981) and the structural focus of concept maps 
(Huijts, de Bruijn, and Schaap 2011) are possibly not aligned. For revealing conceptual understanding, 
reasoning appears to be more important, and that is possibly why the essays revealed more conceptual 
understanding than the essays written after concept maps. The concept maps could have negatively 
affected the reasoning developed in the essays.

The concept maps revealed conceptual understanding less adequately than the essays, which was 
unexpected. This is because concept maps, like essays, involve the construction and explication of 
meaning (Novak 2010a). In particular, the concept maps revealed hardly any conceptual understanding 
of global knowledge, local knowledge or specific concrete knowledge, three components of conceptual 
understanding identified in our previous study (Ashley, Schaap, and de Bruijn, forthcoming). Hardly 
any concept maps contained more information about context or specific circumstances than the name 
of an international entity, region or company. overall, concept maps revealed fewer facts and less 
reasoning than essays.

However, the concept maps might have revealed more conceptual understanding if the students 
had received more concept-map training on how to express the complex interconnections of concepts 
typical of an ill-structured domain. Student comments in this study support this conclusion. Two-day 
intensive training sessions of the type that Novak (2010a) suggests are needed to elicit knowledge 
from a group of business experts could be one training possibility for further investigation. Another 
possibility could be to prompt students with partially completed concept maps. Novak (2010b) suggests 
providing students with ‘expert skeleton concept maps’ as a prompt to aid learning, but such concept 
maps might also prompt students to reveal more conceptual understanding.

The core outcome of this study, that essays are the most adequate approach for revealing conceptual 
understanding, raises a number of issues.

Suitability of essays for assessing conceptual understanding

This study found that essays are the most adequate approach for revealing conceptual understanding 
of international business. This is not an unwelcome result given that essays are a practicable option for 
educators. However, it could be argued that, since conceptual understanding is complex, a more labour 
intensive assessment approach might be needed to fully reveal conceptual understanding. labour 
intensive assessment approaches can have negative outcomes, however, since they can demotivate 
students by demanding more effort (Bangert-drowns, Hurley, and Wilkinson 2004). of course, essays 
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also demand effort of students. one way to help students explicate more conceptual understanding 
in essays might be to use concept maps as a short pre-writing activity of 5–10 min rather than the 1-h 
approach used in this study. Concept maps constructed as a pre-writing activity can help students 
explicate more conceptual understanding in essays, because they help students brainstorm and organ-
ise content before they start writing (Flanagan and Bouck 2015). Students perceived concept maps as 
potentially useful pre-writing activities because, like the essays, they helped them reveal key themes, 
connect ideas, produce new insights and raise questions for further study. Further research could inves-
tigate the potential of using concept maps as a short pre-writing activity to prompt students to reveal 
more conceptual understanding of international business in essays.

Suitability of task for revealing conceptual understanding

Regarding the student task for this study, one question that deserves attention is whether asking 
students to explain their individual research topics can produce comparable results. In general, com-
parability requires consistent scoring and conditions (Baartman et al. 2007). For instance, concerning 
conditions in our research, all students had the same task of explaining their graduation research. The 
task had the potential to fully engage all students because it was authentic, meaningful and relevant 
(gulikers et al. 2008; Brown, Afflerbach, and Croninger 2014). The task was similarly complex for all 
students because it required application and construction of knowledge (Alonso-Tapia 2002). Students 
also had the same time to work on their research and were following the same course. It was assumed 
for this study that, although the content that individual students produced was different, consistency 
in conditions allowed comparability. However, it could be a goal of further research to investigate 
whether individual research topics do indeed provide as much comparability as one topic common 
to all students.

Concurrent validity of the rubric

Concurrent validity of the rubric that was developed to reveal conceptual understanding of international 
business was indicated by the small correlation between conceptual understanding and literature 
review grades. A relationship between the two variables was not surprising, because the research topics 
students explored in their essays and concept maps were the same research topics they had written 
about in their literature reviews. The small size of this correlation was also not surprising, because the 
two variables do not fully converge: students’ conceptual understanding does not fully relate to the 
grades they receive for literature reviews, since it comprises more components than the theoretical, 
academic understanding represented by the literature review grade. Conceptual understanding was 
not indicated by other assessment indicators like study delay, internship grades and total credit points 
students had achieved towards their bachelor’s degree. Further research could investigate what assess-
ment indicators do signal conceptual understanding.

Further research

This study shows the adequacy of essays as an approach for revealing conceptual understanding of 
international business in final-year bachelor students, an approach involving substantial writing. There 
is growing consensus in higher education that assessments require too little substantial writing (Arum 
and Roksa 2011). Further research could therefore investigate the suitability of essays for revealing 
conceptual understanding of other domains and at other levels of education.

This study discovered that essays have the potential for assessing conceptual understanding. 
However, essays might also have the potential to contribute to the development of conceptual under-
standing (galbraith 2015; Klein and Boscolo 2016). Further research could investigate the suitability 
of essay writing for fostering conceptual understanding, not only of international business but also of 
other knowledge domains.
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