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Gaming Simulation for Business and Management
Education — A Case Example of an University
Curriculum and Didactic Approach

Willy Christian Kriz & Werner Manahl

University of Applied Sciences Vorarlberg, Austria

Abstract

This article presents methods of gaming simulation as didactic approach for
an innovative university curriculum for business and management education. As an
overview we show how different types of simulation games are part of the university
education in the business programs. In addition we discuss in more detail one module
of “systems management” as best-practice case example of the curriculum. The
design of simulation game prototypes is part of the didactic approach. In the first part
of the paper, we discuss in the format of a literature review building blocks of gaming
simulation, principles of gaming simulation and learning, and gaming simulation’s
potential to improve the understanding of business and management through
implementation in the curriculum. In the last part, the structure, contents, and
innovative hybrid game-design approach of one specific module is shown in detail.

Keywords: systems thinking, management, business education, gaming
simulation, game design

Gaming Simulation for Understanding and Management of Systems

Public policy makers, managers of companies and leaders of organizations
increasingly face difficult problems and highly complex situations and dynamics.
Unfortunately, abilities and strategies to deal with complex dynamic economic and
social systems and societies have not improved to the required extent. Leaders and
managers fail to handle the complexity of a modern world in crisis, and they are not
dealing with limited resources in a sustainable and humane way. Leaders and
managers need methods they can use to make complex system dynamics
understandable, support problem solving and decision making, investigate the long-
term and side effects of decisions, develop and explore alternative change strategies
for possible better futures, and create learning organizations (Kriz & Manahl, 2016).

Gaming simulation methods have the potential to fulfill these needs and to
contribute to the transformation of organizations and other real-life systems. Klabbers
(1989, p. 3) pointed out 25 years ago: “As problems and issues are becoming
increasingly complex, how can we improve our individual and collective competence
in steering and self-steering our societies, organizations and institutions? ... Gaming
and Simulation have proved to be a powerful combination of methods and ideas in

8
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dealing with complex and unique issues ... Gaming Simulation provides a language
for combining the social-human domain with the physical, technological and
economic domains and provides a shared language for communication between the
natural and social sciences.”

Richard Duke (1974) pointed out the need for gestalt and “multilogue”
communication in dealing with complex systems. Duke detailed why and how
gaming simulation supports the holistic understanding of complex systems and the
decision-making process for policy makers in different contexts. Modern approaches
of gaming still refer to these fundamental concerns and arguments (Duke & Kriz,
2014). For example Tsuchiya (2012) discusses principles for organizational
transformation by using a combination of policy gaming, game design, and system
dynamics modeling.

In addition to system dynamics modeling, agent-based modeling and social
simulation are combined with the classical approaches of gaming simulation
(Deguchi, 2004; Kaneda, 2012). These modern forms of “hybrid gaming simulation”
are especially promising when used as a group model-building methodology (Fischer
& Barnabé, 2009) to solve real-life problems together with different stakeholders.
These approaches are also used in the university curriculum we will discuss in this
article.

Methodology of Gaming Simulation

“Gaming Simulation” is the simulation of the effects of decisions made by
players who assume the roles and represent the interests of real-life actors, with the
latitude to act these roles out being subject to specific rules (Klabbers, 2009; Rizzi,
2014). Gaming simulation originated with war games. The Prussian army was one of
the first to use it systematically and widely to plan military strategies and tactics.
After the end of the Second World War, gaming simulation expanded into other fields
of application. This growth started with the corporate sector and urban planning, and
later branched into a variety of educational contexts at universities and schools
(Klabbers, 2009).

In practice, the term “simulation games” refers to a large number of different
approaches. These approaches include computer simulations, behavior-oriented role
plays with or without computer-assisted simulation, hands-on board games, practice
enterprises, and more recent approaches such as digital and non-digital educational
games, game-based-learning, and web-based simulation games. Simulation games
represent dynamic models of real situations. They help to mimic processes, networks,
and structures of specific existing systems. In addition to mirroring real-life systems,
simulation games incorporate players who assume specific roles of real-life actors.
The prototype gaming simulation combines role-play and simulation. True simulation
games include actors, rules, and resources (Klabbers, 1999, 2014). Therefore, despite
their diversity and variety, all simulation games contain three fundamental elements:

9
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Simulation Resources: A model is a description or representation of a (real)
system and/or process that can help to understand how the system and/or process
works. A simulation game is a model that is used to simulate an existing real system
and/or process (Klabbers, 2009, p. 24). With the aid of a simulation, it is possible to
replicate and investigate system processes that could or would not be carried out in
real life. These processes include simulations of military maneuvers, disaster
situations, or pilot training in flight simulators. Simulation games thus offer an
opportunity to make the best possible use especially of limited resources and to make
the long-term effects of decisions tangible and transparent. Simulation games
encourage holistic, interconnected thinking and systems understanding.

Roles for Actors: Beside simulation, role-playing is an integral element of
simulation games. In every real-life systems (e.g., an organization), the actions of
different people or stakeholders with different interests, information, and perspectives
are always interrelated. It is precisely this interaction that simulation games replicate.
In the game, the players assume the roles of real-life actors. They have a certain
freedom how they fill the role and interpret the situation. With modern concepts of
hybrid simulation games, real human actors can also interact with simulated actors.

Game Rules: A game is an activity involving one or more players who
assume roles while trying to achieve a goal. Rules determine what the players are
permitted to do — including their interactivity, communication, and feedback — or
define constraints on allowable actions. The rules may also impact the available
resources (Klabbers 2009, p. 24). In 1935 Johan Huizinga characterized humans as
“Homo ludens” and saw games as a fundamental human achievement. Unlike pure
play such as a soccer match or a poker game, the simulation game serves to represent
reality. Simulation games use gaming forms and artifacts to simulate real-life
systems.

10
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Game - (re)constructed system, abstract
model of reality with reduced complexity

Gaming
elements

n

Design Debriefing

Actors / Roles / Social System .
Interaction Network T

Set of Rules ——

v
System

elements

Set of Resources _

Complex Reality — Reference System

Figure 1 Building blocks of games and real systems
(based on Klabbers, 2009; Duke, 1974)

Figure 1 illustrates gaming simulation’s use of games to simulate system
dynamics. Game artifacts are designed as an abstract qualitative and/or quantitative
model of a reference system of the real world (i. e. design in the small). The play and
debriefing of the game are exercises that allow participants to practice behavior and
experience the effects of their decisions in order to understand and transform the
simulated system and to implement transformations in the real system (design in the
large) in the future. Players represent actors of the reference system and interact while
playing different roles, applying rules, and utilizing resources.

Figure 2 shows the perspective of gaming as a process. A part of the existing
situation of reality is selected as a reference system for the designed simulation game.
The final aim is to change systems structures and processes. To carry out design in
the large in the real world, a simulation game (including a specific game scenario) as
a dynamic model of reality is created. In the design part of the process, a simulation
model is created. This model defines the relationship between systems elements and
gaming elements.

The designed game is applied through facilitation. To play the game means
to use a game artifact (form) to simulate (function) systems processes. Debriefing is
conducted to enhance the learning process (see below) and to apply newly gained
insights, knowledge, and skills within the design in the small aimed at changing
reality, i.e. design in the large. In this part of the process, known as facilitation and
debriefing, a didactic model is applied. This model defines how the game is used with
a specific target group and within a specific context.
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Figure 2 Process of gaming simulation
(based on Kriz 2003 and 2012)

In the secondary phase of debriefing, referred to meta-debriefing, an
evaluation is required to encourage players to further reflect on the linkages between
design in the small and design in the large and to measure profits of changes in reality.
In this part of the process (evaluation), an evaluation model is defined. This model
defines how the potential effects of the game are investigated and how and why the
game works in given contexts of use (Hense & Kriz, 2008).

By inviting stakeholders and opinion leaders to participate in the design
process, their contributions as agents and actors are more naturally accepted.
Participating in the design, play, and debriefing allows the players to take part in the
design in the small process while ultimately contributing to the next phase of the
social system processes' design in the large.

Types of Gaming Simulation Applications

In literature on gaming simulation we find different types of gaming
simulation applications that can be grouped into the following categories (Kriz,
2017):

I. Traditional academic research is directed at extending domain-specific
knowledge by using simulation games as experimental environments and behavioral
labs. The analytical science perspective uses games and simulations as scenarios to
empirically test, justify and develop theories in specific domains. The main focus is
on creating universal and context independent knowledge (e.g. Klabbers, 2009; Kriz,
2009; Kriz & Hense, 2006).
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Il. The science of design perspective puts an emphasis on the usability of
simulation games. Here, games and simulations themselves are studied with the aim
of supporting and evaluating their development and use in practical contexts
(e.g. Greenblat & Duke, 1975). The main focus is on dealing with an interdisciplinary
and practical approach to simulation game design (as science, art and craft) with local
knowledge and unique problems or challenges. Design-in-the-small (Klabbers, 2006)
produces gaming simulations (gaming artifacts) as interventions and interactive
learning environments. Used with that goal in mind, they contribute to the design-in
the-large process of socio-technical systems (e.g. for change management and
organizational development). In practice, simulation games refer to a large number
of different approaches. These include: computer simulation, behavior-oriented role
plays with or without computer-assisted simulation, hands-on board games, but also
more recent approaches such as digital and non-digital educational games, game-
based-learning, and web-based simulation games. Also significant are those areas
currently discussed with reference to buzzwords such as serious games and
meaningful play. Nowadays these terms also describe the educational use of games
with 3D video technology (sometimes games that were originally created for
entertainment purposes).

lla. Many applications of gaming simulation fall into the category of
education and training simulation games. To use simulations and games as
instructional and educational methods has a long tradition (e.g. Crookall, Klabbers,
Coote, Saunders, Cecchini & Delle Piane, 1988; Kriz & Brandstatter, 2003; Auchter
& Kiriz, 2013). Here simulation games are for example used as experiential teaching
and learning methods in order to foster knowledge acquisition, development of skills
and competencies, understanding of complex relationships and especially facilitating
simulation games to train performance of dangerous tasks in a safe learning
environment. The focus of applications in this category is very often on the individual
learning outcome of simulation games.

I1b. Gaming Simulation has another long history in applications that are used
for concrete simulation and game-based policy interventions (e.g. Duke, 1974; Duke
& Geurts, 2004). Simulation games support the testing and evaluation of alternative
strategies and courses of action. Gaming Simulation in this tradition may lead to a
better understanding and handling of interests from different stakeholders. The focal
point in this category is less on individual learning, and instead, much more on
collective learning and support of real decision-making within groups of actors and
stakeholders.

llc. Increasing importance can be found in the use of gaming simulation as a
core method of design of complex socio-technical systems (e.g. Kriz, 2003). Meijer
(2015) pointed out that often a concrete need of a client exists for organizational
(re)design and/or for the innovation and improvement of a system. Simulation and
gaming applications in this category may be used as a specific step in the change
process, for example as an intermediate test in the (re)design of organizational rules
and structures, workflow processes, performance and human factors.
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Gaming Simulation and Learning

Learning experiences need to enhance learners’ personal development as
they gain the capacity to question the validity of acquired knowledge and develop a
sensitivity toward social processes. Unlike situations of passive knowledge transfer,
learners are drawn into an active, experience-based learning environment.
The orientation is oriented towards the discovery of what is personally important
(see Kriz, Eiselen & Manahl, 2014; Schwégele, 2014). Simulation games enable self-
organized or self-directed learning, based on one’s active experience to nurture
competencies and skills. The key principles are:

o self-activation and learner activation (i.e., the autonomy of learners in
designing their learning activities)

e learner orientation (i.e., building on the learners’ previous knowledge
and experience and being guided by the learners’ interests, e.g., arousing
curiosity)

e  being close to real life (i.e., being oriented towards reality; a key idea is
that thinking develops from taking practical action in realistic and
authentic situations)

e holism and purpose (i.e., enabling complete action sequences, the
systemic observation of connections, and the integration of cognitive,
affective, and psychomotor processes while learning) (see Kriz, 2010).

To support the acquisition of skills, simulation games provide practical and
relevant learning environments with realistic complexity and scope for decision-
making and action. Gaming simulation is an interactive and learning environment
that makes it possible to cope with authentic situations that closely mimic reality. At
the same time, it is a form of social learning because it challenges and provokes team-
based problem solving.

Another advantage of simulation games is the immediate feedback of action
effects; the accelerated pace of simulation also creates tangible long-term effects.
Simulation games are thus experimental and experience-oriented learning
environments. A single simulation game allows multiple contexts of use and newly
gained knowledge can be used to enter unfamiliar domains. This learning under
multiple perspectives creates flexibility with domain-specific knowledge. Learning
from multiple perspectives, as in gaming simulation, provides players with the
intellectual tools they need to transform new knowledge into action. The major
rationale for using gaming simulation is not only to define objectives and strategies
for achieving learning goals but also to implement actions to achieve them.
Furthermore, gaming simulation aims to diagnose, analyze, and assess responses to
critical situations that occur and to make the consequences of decisions transparent
(Kriz, 2003). Overall it was already shown that simulation games can effectively
contribute to the development of business and management skills (c.f. Wardazko,
2013).
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Gaming simulation research shows that learning is enhanced above all by
additional reflection and transfer modules during and after the simulation game
(Kriz & Hense, 2006; Auchter & Kriz, 2014; Kriz & Auchter, 2016). “Debriefing”
has become a widely accepted term for these processes of reflection and transfer. Key
debriefing processes are game analysis (What happened? What did the players feel?),
game reflection (How to explain the course of the game? How to evaluate the game
result?), transfer (How are game and reality related? What aspects of the game were
(un)realistic?), and learning effect (What did we learn? What decisions and solutions
will I actually implement in my real-life, everyday work environment?) (Kriz, 2010;
Thiagarajan, 1993).

Participants enhance their systems thinking and skills for understanding and
changing systems through discussion of lessons learned and problem-solving
strategies during the debriefing. Debriefing offers more time for players to share
multiple perspectives and to construct common mental models through social
interaction (Kriz & Brandstatter, 2003). Evaluation research has shown how
simulation games create a motivating learning environment. The chosen
methodology should inspire players to assume a role in the game. This is important:
role-taking fosters long-term interest in the educational content of the simulation
game and promotes the acquisition of knowledge (see Kriz, Auchter & Wittenzellner,
2008; Hense, Kriz & Wolfe, 2009; Knogler & Lewalter, 2014).

Learning with gaming simulations can include game design. In the case of
“open gaming”, the simulation model, rules, and the course of the game are not
specified a priori. Instead, they are co-constructed by the participants with facilitation
from seasoned simulation game designers. The participants thus become “experts”
who construct systems and pedagogical models in the sense of a shared social
representation of reality. This self-organizing learning environment not only shows
the contextual nature of knowledge but also the connection between perspectives and
changing contexts of knowledge (Klabbers, 2008; Kriz et. al., 2004).

Case Example: FHV University Curriculum of Business and
Management

Gaming Simulation is one of the main methods of instruction and learning at
the Vorarlberg University of Applied Sciences in Austria. Nearly 50 extensive
simulation games are used within the different university programs (“extensive”
means from minimum of half day up to three days duration for running a simulation
game. Additionally many more “small” games and simulations are facilitated that
often only take 30 minutes or one hour). The bachelor program of “management and
engineering” is the front-runner with an integration of 17 extensive simulation games
within the courses of the program. Several courses are not only using simulation
games as didactic method. Moreover the whole course is officially defined as
simulation game course within the ECTS system (European Credit Transfer System;
this is the student-centered system of the European Union based on the student
workload required to achieve the objectives of a program of study.). For example the
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bachelor program of “international business” starts in the first term with the course
named “Simulation Game - Introduction to Business Management”. This course uses
a board-based and role-playing game to qualify for typical basic management skills
and to acquire fundamental knowledge about economic processes and
interrelationships in companies. In the fifth term for example all students have to
select a specialization and they participate in the course “Simulation Game Elective”.
Here several more complex and detailed computer assisted simulation games are used
that educate about special knowledge and competencies in specific areas of
accounting and finance, marketing and sales, supply chain management, human
resources management and organization, digital transformation and entrepreneurship
and innovation.

As a detailed example we will describe a curriculum module which is part of
the master’s degree programs. This game-based module has 12 ECTS credit points,
which ensures a minimum workload of 300 hours. The main contents and objectives
of the “Systems Management through Gaming Simulation Design” module are:
fostering systems-thinking (especially skills for analysis and sustainable development
of complex system dynamics), fostering interdisciplinary teamwork skills (especially
training of competencies for better problem solving, decision-making,
communication and exchange of mental models in project teams) and learning about
methods of gaming simulation.

In general, we follow an approach described by Klabbers already in the
1970s. He argued that interactive gaming simulation is an integration of a computer
simulation, human-computer simulation, and gaming. Klabbers also proposed a
three-stage model of simulation game development (see Klabbers, van der Hijden,
Hoefnagels, Truin, 1979, pp. 118-120):

e  Stage 1: Development of a simulation model (with a focus on simulation
and analysis of quantitative aspects of socio-technical systems);

e Stage 2: Embedding the simulation model in an interactive (computer
assisted or computer simulated) simulation (with additional focus on
more qualitative individual aspects of human behavior in coping with
complex systems, strategy development, and decision making);

e  Stage 3: Embedding the interactive simulation in a game (with additional
focus on group dynamics and communication in policy formation and
organizational learning).

During stage I, students participate in different simulation games to gain
basic skills in systems thinking and to learn about methods of gaming simulation
(e.g. policy exercises, role play, pure games, and experiential learning activities,
simulation games, and played simulations, as well as computer simulations). In this
stage, teachers lecture on theory, present various techniques (e.g. tools for building
models and systems analysis, brainstorming techniques, decision-making techniques,
and debriefing methods), and run illustrative simulation games. Learning outcomes
are that students become acquainted with the fundamental principles of systems
thinking and that they can analyze systems behavior in different business and
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management disciplines and areas of application. Students learn how to create simple
multi-relational feedback loop models of systems based on basic literature on
systems-thinking and model building (e.g. Booth Sweeney & Sterman, 2000;
Sherwood, 2002; Meadows, 2008). Students learn in theory and practice about
important factors for cooperation in interdisciplinary teams as they have to work
together in mixed discipline teams with coaching by teachers. Students learn about
systems archetypes (Kim, 1994) and can analyze, predict, and display simple systems
behavior and develop intervention strategies in systems. Lectures with discussions
are held on different forms of systems theory (e.g. systems dynamics, chaos theory,
synergetics, cybernetics) and their application to management questions.

Exercises are conducted to learn about simple modeling techniques. For
example, exercises are conducted on multi-relational cause-and-effect structures
(feedback loop diagrams), behavior-over-time diagrams, graphical functions
diagrams, policy structure diagrams, computer models, and management flight
simulators (Vennix, 1996; Sterman, 2000). The simulation games that are facilitated
by the teachers are predominantly based on system dynamics models such as
Ecopolicy by Frederic Vester (1994), Fish Banks and Stratagem by Dennis Meadows
(1993; 1985), and Visim by Thomas Maier (2011).

In the simulation games of stage | and in the debriefing, students apply step
by step different methods of systems management. For example, in the game
“Stratagem” some underlying feedback-loop diagrams are part of the role description
and briefing information of the players. In addition, participants have to develop
further feedback loops diagrams and use them for a better systems analysis and
management. In the debriefing phases, the self-developed models are critically
discussed and improved.

Furthermore students learn about fundamentals of gaming simulation, serious
gaming and game based learning and of gamification. Definitions and taxonomies of
games and simulations are presented and the history of gaming is discussed (for an
understanding of the play element in/of culture - "homo ludens™). Students become
familiar with different forms of game-based learning and simulation-game-based
consulting techniques. They learn how to use gaming methods for different
organizational contexts from training and personnel development to change
management and optimization of work flow processes in companies.

For the grading the students have to write two essay papers per person
(individual work). The papers must include self-developed feedback loops diagrams.
The first paper has to be based on scientific literature for a defined topic and research
question. All elements and relationships of the model have to be discussed with
references to research results. The second paper must discuss a case example from
own work experience referring to a problem situation. The elements and relationships
of the model have to be argued and some practical recommendations for the
management of the described system (interventions in order to change the problem
situation) based on the systems analysis (model) have to be explained.
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During step Il, the students work on real-life problems of real clients in small
interdisciplinary project teams with coaching by their teachers. Students learn about
advanced simulation methods of system dynamics and agent-based modeling. They
start to build simulations and develop models with the support of different computer
simulation software tools (Ballin, 2006; Vester, 1999) and use additional technigues
like stakeholder-analysis, balanced scorecard, and more. They learn about the
simulation of scenarios, definition of adequate decision-making strategies for
management, and the change of simulated and real complex and dynamic systems, as
well as related practical problems of actual systems processes and structures.

Although several researchers have proposed frameworks for the optimal
design and structure of simulation games, Duke and Geurts (2004) proposed a total
of 5 phases (and 21 steps). This is the approach we use in the university module. In
stage I, we put the first 2 phases into practice. Students start with an initial,
approximate clarification of the simulation game’s objectives and target groups.
During this stage of problem clarification and problem formulation, project teams are
formed and can introduce different perspectives and aspects of the problem. The
teams then agree with real clients on the key questions (“defining the macro
problem”). System analysis and model construction are next and include the selection
of appropriate content and the analysis and definition of the systems and system
elements to be simulated. The team discusses factors and elements that influence the
problem to be solved or that interact with the system that is to be simulated. This
serves to explore the problem environment and to integrate relevant factors and
relationships into the model. Another key aspect is the graphic visualization of the
system elements and their interrelationships through charts, schematics, and cause-
and-effect (feedback loops) diagrams. This visualization of the problem environment
is also important because it shows the limitations of the simulation model. The
developed systems models are transferred into computer simulation models (using
different simulation software programs). Based on the outcomes of different
simulations and scenario techniques, students learn to give decision-making
recommendations to the client, as well as recommendations about how to change
socio-technical systems.

For the grading of stage Il students continue and deepen the group work.
They have to carry out additional simulations and report their findings. Based on the
results of their simulations they have to discuss how to improve the models and they
have to discuss further recommendations and insights with referring to the client’s
problem situation. They have to hand in a written simulation report and to prepare
and carry out a presentation in the plenary of the participants and clients (problem
owners).

During stage Ill, the participants remain in their teams and learn how to
design simulation games. Self-created prototype games are presented, conducted, and
tested. The teachers facilitate a continued meta-debriefing within the design process.
Since simulation is only one aspect of a simulation game, a concrete game method
has to be selected in stage I11. Following the steps proposed by Duke & Geurts (2004),
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a blueprint is then created. The blueprint includes identifying both the actors and the
concrete roles of the players. Teams must determine which actors are played and
which are simulated in a different way (the game leader, for example, can play several
actors or represent them via computer simulation or event cards).

Rules need to be determined to define the players’ scope for action and
decision-making. Teams must also decide which resources the players can use during
the simulation game, either concretely or symbolically, and how this will happen.
Additionally, the chronological sequence (steps of play) of the simulation game needs
to be considered. The accounting system must also be decided by the teams, and
should be used to record system changes and the course of the game. It is also possible
to have simulation games that do not proceed via similar rounds of activity but as a
sequence of continually novel scenarios, or a combination of both approaches. The
scenarios themselves also need to be defined.

Features of scenarios include specific starting situations (states of system
elements), defined momentum of system elements, defined events that are to happen
independently of players’ decisions, and defined actions that can be triggered by
players (e. g., by measures determined by decisions). Ultimately, all these necessary
definitions feed into the development of a system components/gaming elements
matrix; a systematic overview of the game structure that illustrates how the system
components and interrelations are represented as gaming elements and their relations
(gaming elements include rules, roles, events, and so on).

During the next step — the concrete development or building of the simulation
game — a simulation game prototype is created, tested, and modified. Once again,
many different aspects play a role, from assessing the adequacy of the model’s
contents, to the graphic design, to the technical evaluation. In our didactic approach
the design of simulation game prototypes uses a hybrid combination of role-play,
tangible game pieces and boards, and computer simulation based on system dynamics
and agent-based modeling. In the final analysis, it is about constantly optimizing the
simulation game. Then, the finished simulation game is ready for use.

For the grading of stage Il the prototype game is presented together with a
written game concept report (Greenblat, 1988), game manuals, and a scientific paper
(that must be based on research in the subject area of the game).

To summarize our approach follows the design sequence proposed by
Duke & Geurts (2004). Compared with their model of five phases and 21 steps
(pp. 269 — 348) our approach concentrates mainly on the first three phases (p. 269):

I.  Setting the stage for the project

I1. Clarifying the problem — Define both the focus and the scope

I11. Designing the Simulation Game — Create a blueprint for the simulation
game

IV. Developing the Simulation Game — Complete the rule of ten test runs

V. Implementation
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According to phase IV, we develop the first prototype but do not follow the
intense process of ten test rounds of continuous improvement. The following table 1
shows the 21 steps of Duke and Geurts (2004, p. 277) and gives some information
about important differences and the main foci of our approach. Our university stage
| serves to educate students in basic principles of systems thinking and system-
dynamics modelling techniques. Only the process of stage Il and Il can be directly
compared with the game design steps of Duke and Geurts.
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Table 1: Comparison of Duke and Geurts game design model and the
university curriculum design approach

Duke and Geurts (2004)
steps of game design

Kriz and Manahl — university curriculum for systems
management education with simulation game design

I-1. Administrative set-up.
Organize the project.

Stage I1. A real problem is chosen by every team of 4-5
students. 4-5 teams are working on different projects.

I-2. Define the macro
problem.

Stage Il. This step is done intensely combined with a
stakeholder analysis. Result is an analysis of all relevant
stakeholders and their different interests and perspectives.

I.-3 Define the goals of the
project — What are the
objectives?

Stage I1. This step is done intensely. Result is a final
definition of the macro problem and all objectives.

I.-4 Project
objectives/methods
employed matrix.

Not done (the goal of this step is to find out if a gaming
approach is appropriate or if alternatives have to be used.
For us the gaming approach is a pre-condition)

I.-5 Specification —
Constrains and expectations.

Stage Il. This step is done in form of a quick check with
all students and clients. The main part of this step is
already integrated in -2 and I-3.

I1.-6 Define the system —
content, boundaries,
interrelationships.

Stage II. This step is done very intensely. It is one of the
main foci of our approach. In difference to Duke and
Geurts we use a system-dynamics model that can be
simulated. This model is developed according to Vennix
(1996) group model building approach and results in a
multi-relational cause-and-effect didagrams. (Duke and
Geurts “only” use an approach with creating so-called
schematics.)

I1.-7 Displaying the system —
create a lucid cognitive map.

Stage Il. This step is done very intensely in an iterative
process of continuous improvement. A final systems
model is defined and implemented into a simulation
model supported by modelling software. Simulation tests
are performed and again lead to a further elaboration and
improvement of the systems model. A written systems
simulation report is the main part for the academic
assessment.

I1.-8 Negotiating the
focus/scope with the client.

Stage 1. This step is done in form of a quick check with
all students and clients.

I11.-9 System
components/gaming
elements matrix — a model
of the model.

Stage Il1. This step is done very intensely in an iterative
process of continuous improvement. It is one of the main
foci of our approach. We use the matrix technique
described in Duke and Geurts (pp. 291) and add some
further definition of “gaming building blocks” from
Klabbers (2008) and Greenblat (1988).

I11.-10 Definition of gaming
elements — describe each
module

Stage I11. This step is done intensely together with step 9.
The simulation game model must relate to the systems
model of stage II.
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Duke and Geurts (2004)
steps of game design

Kriz and Manahl — university curriculum for systems
management education with simulation game design

I11.-11 Repertoire of
techniques — don‘t re-invent
the wheel.

Stage I11. This step is not done very intensely. We mainly
give some recommendations in the coaching phases
during stage I11. Here we allow a maximum of creativity
in the teams.

111.-12 Select a format for
the simulation game.

Stage I11. In our approach, this step is integrated in step
11.-11.

111.-13 Concept report

Stage I11. This step is done by the students (if necessary
supported by some coaching). The written concept report
is the main part for the academic assessment. The main
focus is the development of a simulation game model and
its usability and much less emphasis is given to the
didactic model of the application. Nevertheless, also some
basic ideas for the debriefing and facilitation of the game
have to be described.

1V.-14 Built, test and
modify a prototype exercise
— put the pieces together.

Stage Il1. This step is done very intensely in an iterative
process of continuous improvement. It is one of the main
foci of our approach. Hybrid simulation game are built
and tested. Students have degrees of freedom which
gaming methods and media they want to use. They may
use a combination of computer simulation, role play (real
and simulated actors, agent based modelling), board game
and other haptic elements.

IV.-15 Technical evaluation
— ensure an efficient and
effective tool.

Stage I11. This step is only partly done. We evaluate the
first prototype together with all students and clients. We
are not performing the “rule of 10” test iterations.

IV.-16 Graphic design and
printing, develop a
professional presentation

Stage I11. The graphic design is not done or only in form
of a first prototype layout. A short presentation of the
concept report is done and part for the academic
assessment.

V.-17-V.-21 Integrate the
exercise into the client‘s
environment — make it fit;
facilitating the simulation
game — practical use by the
client; dissemination —
deliver the simulation game
to the client (and Train the
Trainer); ethical and legal
concerns — protect the client
and the designer; final report
to the client — ensure proper
closure.

These steps are not done in our university curriculum.

Only the ethical concerns (step V.-20) are discussed
integrated in step 111-9 to IV.-14.
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Conclusion

Designing a simulation game requires constructing a model of reality.
Gaming simulation is a suitable method for making the interpretations and
perspectives of the many different individuals contributing to the design process,
including the client, visible. During the construction of a simulation model, it is
possible to gain information about the social, but otherwise largely subconscious,
construction of reality in a social system, which may be new for everyone involved.
The simulation game is based upon a solid systems analysis and tested simulation
models. The design process is practice-oriented because it deals with real-life
business problems of clients and offers support for their problem solving and decision
making. At the same time, the simulation game must be connected with research
findings. In this way, students learn important skills for their future careers in
companies, for systems management with gaming simulation, and for scientific
thinking. Evaluation results of the module show that the students who have completed
the program thus far were very satisfied with their learning experience.

Our positive statements are based on the first results of an evaluation research
study and our own impression. Additional positive results can be derived from the
university’s standard evaluation process. The mean of 20 evaluation items (N=43
students) is 1.29, standard deviation is 0.45 (on a Likert scale with 1=very good to 5=
very bad). These items include statements on overall satisfaction, increase of interest
for the subject matters of the course, growth of professional competence,
communicative and social competence and method competence, quality of the
lecturers and didactic methods etc.

The use of our approach is time-consuming and difficult to facilitate. In
addition to the official workload of 12 ECTS, in our experience students invest much
more additional time voluntarily. For “good” results, about 450-500 hours per student
is a realistic range of investment. Although the feedback of the students is that it was
worth the effort it might be difficult for the curriculum organization of many
“traditional” and less flexible universities to implement such a challenging didactic
approach. Furthermore, our approach requires lecturers that are qualified experts for
simulation game design, coaching, approaches of systems analysis, system-
dynamics-modelling and several techniques of systems management. In addition, the
clients must understand that such a university curriculum needs degrees of freedom
for active experimentation and even failure of the students. Student’s role is not to
perform as a professional consultant. In fact, the whole curriculum is a learning
laboratory together with the students, lecturers and clients.

Although it might be not possible for many university programs to use
student projects with hybrid simulation game design as the main didactic approach
(as we realize it in our master program) it is more easy to integrate existing games
and simulations for education in business and management. The University of
Applied Sciences Vorarlberg shows that the facilitation of business games and
simulations with proper debriefing and with increasing complexity throughout the
study program lead to successful learning outcomes. Here it is important that
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simulation games are connected with other traditional forms of instruction within the

bachelor programs. Evaluation show a high degree of student satisfaction and
development of relevant business skills.
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A Comparison of Moves and Language Use in the
Abstracts of Laboratory Animal science Review
Articles and Cell Biology Research Articles

Chaniporn Bhoomanee & Songsri Soranastaporn

Mahidol University, Thailand

Abstract

The aims of this study were to compare (1) the frequency of moves, (2) move
sequencing pattern, and (3) language use in terms of tenses, verbs, voice, and types of
sentence in three high-frequency moves found in the abstracts of both laboratory animal
science review articles (LARA) and cell biology research articles (CBRA). The corpus
consisted of 100 abstracts: 50 LARA and 50 CBRA abstracts published between 2012
and 2014 by the Institute for Laboratory Animal Research Journal (ILAR) and the
Journal of Cell Biology (JCB), selected by stratified random sampling and simple
random sampling. The framework of Taddio et al. (1994), which consists of eight moves:
purpose, research design, setting, subjects, intervention, measurement, results, and
conclusion, was used to analyze the data. The results reveal that (1) three high-frequency
moves occurred the most frequently in both types of abstracts. (2) Ten move sequencing
patterns occurred in the LARA abstracts, and move sequencing six patterns occurred in
the CBRA abstracts. (3) The most frequently used language forms were: the present
tense, finite verbs, the active voice, and two types of sentence occurred in the moves
presenting background, purpose, and conclusions: simple sentences and complex
sentences.

Keywords: move analysis, review article, research article, abstract,
laboratory animal, cell biology
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1 Introduction

Nowadays it is very important for scholars in the field of science to publish
articles in English. Publication of scientific articles in English allows for widespread
dissemination of the information and the exchange of information among scientists
around the world, both native speakers and non-native speakers (Paltridge &
Starfield, 2014). Researchers publish articles in both journals and conference
proceedings and their abstracts in conference program books in order to make their
information known to the public (Martin-Martin & Burgess, 2004). Moreover,
researchers write the different types of article, primarily research articles and review
articles. The research article is an essay which reports the results of original research,
assesses its contribution to the body of knowledge in a given field, and consists of
introduction, methodology, results, and discussion sections (Lester & Lester, 2007).
In contrast, the review article is both a summary and an evaluation of other writers’
articles, and it evaluates fundamental concepts, issues, and problems that define the
field; it consists of a topic, an introduction, a body, and a conclusion (Taylor, 2011;
Rethlefsen, Murad, & Livingston, 2014). Besides the above-mentioned sections,
researchers need to submit an English abstract for publication in any journal or
proceedings because the abstract is a crucial part of academic articles (Swales & Feak,
2009; McMillan, 2012).

The English abstract is an essential part of an article; it is similar to a brief
summary of the whole article; it helps readers decide whether to read the entire article
or not, and English abstracts often determine the acceptance or rejection of an article
in conferences and academic publications because both conference organizers and
journals consider the abstract first (Swales, 1990; Lorés, 2004; Lester & Lester,
2007). The abstract usually summarizes the main points of the article; of the typical
abstract contains 100-250 words in which the principle elements and research
findings can be found (Cross & Oppenheim, 2006; Swales & Feak, 2009). Especially
in the field of science, researchers have used abstracts to disseminate knowledge
about their own research results and to follow the progress of current discoveries in
science (Taddio et al., 1994; Hartley, 2002). Consequently, the English abstract is a
significant part of articles in the field of science; authors of abstracts should be skilled
in academic writing and use suitable language forms to their writing (McMillan &
Schumacher, 2001; Soranastaporn, 2013).

1.1 Language Use in Abstracts

The study of language use in abstracts is one field of inquiry in the genre
analysis of research writing. One important area of inquiry is the use of verb tense.
Swales and Feak (1994) analyzed research articles and found that the introduction
and discussion sections used the present tense, while the past tense was used in the
methodology and results sections. Soranastaporn (2013) noted that in general the
purpose, methodology and results sections of abstracts are written in the past tense;
however, the results can be written in the present form because the results of the

30

http://www.la.mahidol.ac.th/lajournal U7l 1 atufl 1 unsan 2561 - lquieu 2561


http://www.la.mahidol.ac.th/lajournal

215815RaUANENS UNNINY1ABURAND -

research come from the event or facts in the field of science (American Psychological
Association, 2010). Moreover, McMillion (2012) gives examples of purpose
sentences using simple for of the present, past, and future tenses. Swales and Feak
(2012) explain that use of present or past verbs in purpose statements varies according
to on the situation. In this study, the researchers analyzed only verbs, tenses, voice,
and mood.

In English, verbs can be divided into two main types: finite verbs and non-
finite verbs. A finite verb is a verb that has a subject (expressed or implied) and can
function as the root on which an independent clause hangs, and finite verbs are the
locus of grammatical information about gender, person, number, tense, aspect, mood,
and voice (Tallerman, 2005). A non-finite verb does not change its form to agree with
the person(s) and number of subjects (Azar, 2006). Tense is used to show when an
action happened (Azar, 2006). Linguistically, the active voice is used in English when
authors generally want to emphasize the performer (Tallerman, 2005). In contrast, the
passive voice is clearly more complex than the active by virtue of containing extra
elements: auxiliary verbs and prepositions introducing the performer of the action
(Huddleston & Pullum, 2005). Mood is the grammatical category associated with the
semantic dimension of modality (Huddleston & Pullum, 2005).

In writing their abstracts or articles, researchers have to construct English
sentences of the following four types: simple sentences, compound sentences,
complex sentences, and compound-complex sentences (Celce-Murcia & Larsen-
Freeman, 1983; Swales & Feak, 2012; Soranastaporn, 2013).
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1. A simple sentence includes one independent clause.

Verb
/
“Cellular rearrangements in cranial mesenchyme dre essential during

neurulation for elevation of the neural folds.”

(Sarkar & Zohn, 2012)

2. A compound sentence has two independent clauses which are joined
by a coordinating conjunction (such as "and,” *for** or ""but™) or a
semicolon.

g}

Coordinating conjunction

(Raaijmakers, Tanenbaum & Medema, 2013)

3. A complex sentence contains one independent clause and one
dependent clause which begins with a subordinating conjunction.

! Independent clause |-—————=—==-= [ N R
----------------- It Subordinating conjunction
|

substantially different ethical considerations.”

Dependent clause

(Sikes & Paul, 2013)
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4. A compound-complex sentence contains two independent clauses and
at least one dependent clause.

|
|
|
Subject Verb !

________

Iongltudlnal and noninvasive studies as weII & mvestlgatlons into the evolution of
diseases and the gffects of new therapies.” S
Dependent clause Coordinating conjunction

|
|
i Subordinating conjunction
|

g}

(Gargiulo et al., 2012)

Even if researchers are able to use appropriate language and write each type
of sentence correctly, it is not enough to write research abstracts because researchers
also need to know how to organize research information. That is to say, researchers
have to be aware of the nature, patterns, and the informational organization of the
abstract genre in any particular field; these are constitute the moves. Prospective
writes need to analyze those moves in order to help them write abstracts faster and
more easily.

1.2 Move Analysis

Moves in research articles refer to a section of a text that performs a specific
communicative function, and the move pattern is the rhetorical structure of each part
of a genre (Swales, 2004; Biber, Connor, & Upton, 2007). The main objective of
move analysis is to define and explain the role of each move as a component of
rhetorical structure of a particular part in a genre (Swales, 1990). Moves can be
divided into two types: conventional moves and optional moves. Conventional moves
are the moves that occur frequently more than other moves, while optional moves are
any moves which do not occur frequently in a given genre (Biber, Connor, & Upton,
2007). In addition, Kanoksilapatham (2007) proposed that any moves that occur in at
least 60% of articles in a corpus can be considered conventional moves, while any
moves occurring in less than 60% of the articles can be considered optional moves.
According to Swales, the study of moves has become important in the field of
linguistics. Swales (1981) started to analyze the introduction section of research
articles and proposed the CARs Model, a model which now includes three main
sections: establishing a territory, establishing a niche, and occupying the niche, and
he further developed a model for the patterns in the introduction section in 1990 and
2004. Since that time linguistic researchers have used move analysis to study various
sections of research articles, such as the introduction (Antony, 1999; Lewin et al.,
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2001), the methods section (Bloor, 1999), the results (Brett, 1994; Williams, 1999),
and the discussion (Hopkins & Dudley-Evans, 1988). Moreover, researchers have
analyzed the moves in abstracts in various fields. For example, Bhatia (1993)
proposed that the general abstracts consist of four moves. Taddio et al. (1994) found
that medical abstracts consisted of eight moves. Santos (1996) found that linguistic
abstracts consisted of five moves. Thus, the abstracts in each field comprise different
moves, as shown in Table 1.

Table 1 Move Patterns in Abstracts as Found by Bhatia (1993), Taddio
et al. (1994), and Santos (1996)

Move Bhatia (1993) Ta‘é?é%j)t al. Santos (1996)
1 introducing purpose purpose situating the research
2 describing methodology  research design ~ Presenting the research
3 summarizing results settings describing the

methodology

4 presenting conclusions  subject summarizing the results
5 intervention discussing the research
6 measurement
7 results
8 conclusion

Different researchers have used one or another of these move analysis models to
analyze abstracts. The model of Taddio et al. (1994) was chosen as the framework to
analyze the data in this study because this model provides more details about the moves
than do the others; in addition, this model was developed for and has been used in the
field of science. Previous move analyses of abstracts have been conducted in various
fields such as conversation biology and wildlife behavior (Samraj, 2005), linguistics and
educational technology (Pho, 2008), science (Oneplee & Soranastaporn, 2008), social
science (Kafes, 2012), civil engineering (Kanoksilapatham, 2013), and laboratory animal
science (Bhoomanee & Soranastaporn, 2015, 2016). These previous studies are
summarized in Table 2.
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Table 2 Move Analyses of Abstracts of Research Articles in Various

Fields
Framework  Author (Year) l\,lbijbrstt;::tos f Field Results
Conservation
Bhatia (1993) Samraj @005) 12 yngid ™ R (o
Behavior
Linguistics
M1 Situating the research
M2 resenting the research
M3 Describing the
Linguistics methodology
and M4 Summarizing the results
Santos Pho (2008) 30 Education M5 Discussion t%e research
(1996) Technology Educational Technology
M2 Presenting the research
M3 Describing the
methodology
M4 Summarizing the results
Oneplee & Background information
Soranastaporn 100 Science Purpose Methods Results
(2008) Conclusion
Introduction
Social Purpose
Kafes (2012) 138 Science Methods
Swales Results
approach Conclusion
(1990, 2004) Background
Kanoksilapath o G r\);ljg&?gglogy
am (2013) Engineering Results
Discussion
Background Purpose
aBnhdoomanee La_boratory Res_earch design S_ettings
Soranastaporn 50 an_lmal Subjects Interventions
(2015) science Measurement Results
Conclusion
Taddio et al. #+Most abstracts were
(1994) structured by beginning
Bhoomanee with the background,
and Laboratory followed purpose and other
Soranastaporn 50 an_imal moves, gnd ending with
(2016) science conclusion (MB-M1-other
moves-M8).
+Most abstracts used the
present tense, finite verbs,
e
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active voice, and simple
sentences.

Researchers need to study further the moves and language use in the fields of
laboratory animal science and cell biology. Moreover, reviewing review of the
literature shows a gap in the knowledge about abstracts in this field. Although
researchers have analyzed moves of other abstracts (Bhatia, 1993; Taddio et al. 1994,
Santos, 1996; Hyland, 2000; Lorés, 2004), none has compared laboratory animal
science and cell biology abstracts. In an interview, the director of the National
Laboratory Animal Center, Mahidol University, Thailand, on March 20, 2015, noted
that laboratory animal science researchers face problems in using English, especially
in writing scientific articles in English (Bhoomanee & Soranastaporn, 2015, 2016).
Thus, the researchers decided to compare the cell biology abstract genre with the
laboratory animal science abstract genre because the researchers were interesting in
exploring the differences in the organization of abstracts across disciplines. The
researchers searched for previous move analyses of abstracts in the fields of laboratory
animal science and cell biology through the e-database of Mahidol University on May
1, 2015 by typing the keywords: “move analysis”, “research article”, “review article”,
“laboratory animal”, and “cell biology”. The result showed that there were no move
analyses of abstracts in either field. In short, this study will respond to the needs of
researchers and provide new knowledge in the fields of both linguistics and science.

2 Objective of the Study

The aim of this study was to compare the frequency of moves, move
sequencing, and language use for three high-frequency moves in terms of verbs,
tense, voice, and types of sentence in abstracts in two fields: laboratory animal
science and cell biology.

3 Methods

3.1 Source of the Corpus

The corpus for this study consists of journal articles from the Institute for
Laboratory Animal Research Journal (ILAR) and the Journal of Cell Biology (JCB)
for the period 2012-2014. Four criteria were used in selecting the corpus. Firstly,
neither journal appears on Beall’s list (list of predatory journals). Secondly, the
impact factor for the ILAR Journal is 2.393 (Reuters, 2014), and the impact factor for
the JCB Journal is 9.834. In addition, between 2010 and 2014, the values for the ILAR
and JCB journals were high (Q1) (Reuters, 2014). Finally, both journals are peer-
reviewed. Thus, the ILAR and JCB journals are reliable sources for the data in the
corpus.
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3.2 Selection of the Corpus

To select the sample of corpus, this study used two techniques: stratified
random sampling and simple random sampling.

Stratified Random Sampling: As the number of articles published each year
was not equal, stratified random sampling was used to determine the number of
articles to be selected for each year, as shown in Table 3.

Table 3 Size of the ILAR and JCB Corpora

ILAR JCB
N n N n
2012 40 201|180 17
2013 19 10| 177 17
2014 39 20| 163 16
Total 98 50 | 520 50

Year

Simple Random Sampling: The articles for each year were selected by simple
random sampling. The corpus for this study comprises 696 sentences, containing
16,443 words, as shown in Table 4.

Table 4 Details of the ILAR and JCB Corpora

ILAR JCB
v n n
ear Sentences Words | Sentences Words
2012 109 2,830 126 2,550
2013 69 1,801 120 2,681
2014 156 3,829 116 2,752
Total 334 8,460 362 7,983

3.3 Research Instruments

3.3.1 Microsoft Word: The researcher used Microsoft Word to copy the
content of the abstracts from the PDF files which were downloaded from
http://ilarjournal.oxfordjournals.org/ and http://jcb.rupress.org/, after that the content
of the abstracts was pasted into Word files in order to prepare each sentence and count
the total number of words in each abstract, as shown in Figure 1.
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3.3.2 Microsoft Excel: The researcher used Microsoft Excel to record the data
by creating a table for the analysis of each sentence in the abstracts; this consists of a
record of the forms of the move, the move sequence, and the number of sentences, as
shown in Figure 2.
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|different anesthetic protocols on their outcome, and to report our
lown experience with such studies

4> | frequency of move _ sequence of move | data analysis .~ ILAR sentence of sach move 3|
minn
13 v . fx\ Coding
A B C D E F
!
2 Frequency of Moves Found in R h Ab: (ILAR)
Move Coding  Frequency of Percentage
o occurrences
4 1. Background (MB) 47 94
s 2. Purpose [6%8)) 41 82
6 3. Conclusion MS 27 54
e T i 2. Record for Move Frequency
8 5. Intervention M5) 8 16
9 6. Subjects (5] 5 10
10 7 Research design M2) 3 6
11 8. Measurement M6) 2 4
12 9. Setting M3) 2 4
13 otal 144 100
14

3 Seq of moves (ILAR)

Pattern of move sequence frequency (n=50) %
Pattern 1 27 54
NM-M1 12 24

NM-MI1-M8
NM-M1-M7-M8

3. Record for the Move e
Sequence Patterns 10 NM-MLNM

11 NM-MI-M5

12 (NM-M1/2-M8

13 NM-M1-MS-M1

14 NM-MI-NM-M8

15 NM-MI-NM-M7-M8
16 NM-M1/2-M6-M7-M8
17 NM-MI1-NM-M7-M8§
18 NM-MI-M5-M7-M1-M8
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Figure 2 Use of Microsoft Excel
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3.4 Data Analysis

Data were analyzed manually by six people: the
researcher, three raters, and two English teachers. The researcher
1 Datf_" posted an advertisement for inter-raters on Facebook. Qualifications
Analysis were: (1) One native-speaker with at least a bachelor’s degree in the
Procedures field of science. (2) Two raters studying for a master’s degree who
have studied move analysis. Before the raters analyzed the moves,
the researcher explained the purpose of the study and the concepts of
genre and move analysis to the raters. The principal researcher and
three raters were trained to analyze the moves of abstracts based on
the framework of Taddio et al. (1994) by professional researcher.
After trainees demonstrated their ability to accurately analyze the
moves found in abstracts, they then analyzed individually and
independently the moves in the 100 abstracts in the corpus.

. The raters submitted the results of their move analysis to
2. Selection the researchers. Later, the researcher compared the results. If the
and Training results were unclear or if the raters had not agreed on a same move,

of Raters the researcher held a meeting with the raters to discuss in order to
reach a unanimous conclusion. In addition, the researcher consulted
a native-speaking professor her advisor in the field of linguistics
when considering unclear results.

The researcher analyzed the results in order to determine

3. Determining move frequency, move sequencing in abstracts in laboratory animal

Move science and cell biology research articles. Then the move sequences
Frequency were classified into groups according to patterns of move sequences,
and Move and the examples of each pattern were counted and recorded on the
Seatience

forms of move frequency and move sequence.

The researcher analyzed the language uses: verb, tenses,
4. Analyzing voices and types of sentences in moves in the abstracts of laboratory
Language animal review articles and cell biology research articles. Then the
iee- researcher summarized the language uses by using frequency and
percentage.

5. Stat_istical The researcher used descriptive statistics (frequency and
Devices percentage) to analyze the data.

The three inter-raters were asked to identify moves in the
abstracts. One rater was a native-speaker with a master’s degree in
the field of science and a former research assistant at the University
of Sydney. Two raters were peer-reviewers who have studied move
analysis at the master’s degree level at Mahidol University. Inter-
rater reliability was calculated by using Fleiss’s kappa. In this study,
the value of Fleiss’s kappa was 0.8034, and based on the criteria of
McHugh (2012), the agreement value for the inter-raters was strong.

6. Reliability
of the Analysis
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4 Results

4.1 Comparison of the Frequency of Moves in the ILAR and JCB
Corpora

The results reveal that the number of moves occurring in the ILAR corpus
differed from that found in the JCB corpus. Nine moves were found in the ILAR
corpus: background (MB), purpose (M1), research design (M2), setting (M3),
subjects (M4), intervention (M5), measurement (M6), results (M7), and conclusion
(M8) (Bhoomanee & Soranastaporn, 2015). In contrast, seven moves were found in
the JCB corpus: background (MB), purpose (M1), research design (M2), subjects
(M4), intervention (M5), results (M7), and conclusion (M8). The frequency of moves
is shown in Figure 3.

120
100 | 948 94 96

82
80
60 &Y 54
40
22

16 18
20 6 4 0 10 6 5 4 0 l
0 | -— - . -—

(MB) (M1) (M2) (M3) (M4) (M5) (M6) (M7) (M8)
Move types

Percentage

® % of move occurrences in ILAR review article abstracts
% of move occurrences in JCB research article abstracts

Figure 3 Comparison of the Frequency of Moves in the ILAR and JCB
Corpora

The results displayed in Figure 3 are discussed in two sections: high-
frequency moves and low-frequency moves.

Comparison of High-Frequency Moves in the ILAR and JCB Corpora:
Three high-frequency moves were found in both corpora background (MB), purpose
(M1), and conclusion (M8). Results (M7) also occurred with high frequency in the
JCB corpus. Firstly, background (MB) occurred with high frequency in the abstracts.
Background is a move not found in the framework of Taddio et al. (1994). In this
study, the background move provides background information for the articles, in
which the authors mention the importance of the study, the origin of the study, the
scope of the study, as well as knowledge related to laboratory animal and cell biology.
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Secondly, purpose (M1) occurred more than 60% of the time in the abstracts in both
corpora. Finally, conclusion (M8) also occurred more than 50% of the time in the
abstracts in both corpora.

Comparison of Low-Frequency Moves in the ILAR and JCB Corpora: six
low-frequency moves were found in the ILAR corpus: research design (M2), setting
(M3), subjects (M4), intervention (M5), measurement (M6), and results (M7)
(Bhoomanee & Soranastaporn, 2015). In contrast, three low-frequency moves were
found in the JCB corpus: research design (M2), subjects (M4), and intervention (M5);
neither setting (M3) nor measurement (M6) was found in this corpus.

In addition, the same high-frequency moves were found in both corpora:
background (MB), purpose (M1), and conclusion (M8). Details about the words and
sentences in abstracts and the three moves (background, purpose, and conclusion)
shown in Table 5.

Table 5 Number of Words and Sentences in the Abstracts, Background;
Occurrence of Purpose, and Conclusion in Pattern 1 of the ILAR and
JCB Corpora

ILAR JCB
Abstracts MB M1 M8 Abstracts MB M1 M8
n M n M n M n M n M n M n M n M
Words 4363 161.6 2481 919 1005 37.2 481  40.1 | 4093 157.4 994 382 624 24 730 281
Sentences 169 6.3 108 4 35 1.3 19 1.6 188 7.2 51 2 29 1.1 30 1.2

* MB = move background, M1 = move purpose, M8 = move conclusion

As can be seen in Table 5, in the ILAR corpus, the abstracts contained about
six or seven sentences, but the abstracts in the JCB corpus included about seven or
eight sentences. The background move in the abstracts in the ILAR corpus comprised
about four sentences, but the background move in the abstracts in the JCB corpus
included about two sentences. The purpose move in the abstracts in the ILAR corpus
included one or two sentences, as did the purpose move in the abstracts in the JCB
corpus. The conclusion move in the abstracts in the ILAR corpus included one or two
sentences as did the conclusion move in the abstracts in the JCB corpus.

In short, both abstracts of laboratory animal science review articles and cell
biology research articles contained the same high-frequency moves: background,
purpose, and conclusion, while other moves were found in the abstracts with low-
frequency.
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4.2 Comparison of the Sequencing of Moves in the ILAR and JCB
Corpora

This study found ten patterns for the sequencing of moves in the abstracts of
laboratory animal science review articles, while there were move sequencing six patterns

in the abstracts of cell biology research articles. The details for the sequencing of moves
are presented in Table 6.

Table 6 Sequence of Moves in Abstracts in Laboratory Animal Science
Review Articles and Cell Biology Research Articles

ILAR JCB

Patterns for the Sequencing of Moves f %  Patterns for the Sequencing of Moves %
Pattern 1 MB-M1 other moves and M8 27 54 MB-M1 other moves and M8 26 52
Pattern 2 MB-M8 other moves and M8 7 14 MB-M7 other moves and M8 15 30
Pattern 3 MB-M5 other moves and M8 4 8 MB-M2 other moves and M8 5 10
Pattern 4 MB-M4 other moves and M1 3 6 MB-M4 other moves and M8 2 4
Pattern 5 MB-M3 other moves and M1 2 4 MB-M5 other moves and M8 1 2
Pattern 6 MB-M2 other moves and M8 2 4 M1-M7-M8 1 2
Pattern 7 MB-M7 other moves and M8 1 2
Pattern 8 M1-M8 2 4
Pattern 9 M1-MB-M8 1 2
Pattern 10 M1-M4-M8 1 2

Total 50 100 50 100

*MB = background (New move)

As can be seen in Table 6, Pattern 1 (MB-M1 and other moves) was found
the most frequently in both corpora, occurring in more than 50% of all abstracts. That
is, Pattern 1 in the ILAR corpus was found in 27 review article abstracts (Bhoomanee &
Soranastaporn, 2016). In contrast, Pattern 1 was found in 26 research article abstracts in
the JCB. The sequence pattern from MB (background) to M1 (purpose), or Pattern 1
was a noticeable feature of the abstracts. More details on Pattern 1 are shown in Table 7.
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Table 7 Patternl MB-M1 Other Moves and M8 of Abstracts in
Laboratory Animal science Review Articles and Cell Biology Research
Articles

ILAR JCB

Pattern  Sequence of Moves f %  Sequence of Moves f %
1 MB-M1 12 24 MB-M1-M7-M8 (1) 10 20
2 MB-M1-M8 . (€8} 3 6 6 12
3 MB-M1-M7-M8_ . 2 2 4 1 2
4 MB-ML/8 . (3) 1 2 1 2
5 MB-M1-MB 1 2 1 2
6 MB-M1-M5 1 2 1 2
7 MB:-M1/2-M8_____ ... 4 1 2 1 2
8 MB-M1-M8-M1 1 2 1 2
9 MB-M1-MB-M8 G 1 2 1 2
10 M7-M 1 2 1 2
11 1 2 1 2
12 1 2 1 2
13 1 2

Total 27 54 26 52

* Dotted underlines are the patterns beginning with background (MB), followed by purpose (M1), and
ending with conclusion (M8).

As can be seen from Table 7, the sequence of moves in the abstracts of both
laboratory animal science review articles and cell biology research articles began with
background (MB), followed by purpose (M1), and ending with conclusion (M8) in nine
patterns in the ILAR corpus and twelve patterns in the JCB corpus. Examples of the
sequencing of moves in the two corpora are presented as follows.
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Example 1: Sequence of Moves in the Abstracts of Laboratory Animal
Science Review Articles (Pattern 1)

The following abstract from a laboratory animal science review article began
with background (MB), followed by purpose (M1) and conclusion (M8).

Background =
S1-3

Purpose =
sS4

Conclusion =
S5

{

research have evolved considerably over the past three decades.
2To keep pace with the rapid expansion and development of the

zebrafish model system, the field has generally moved from |

keeping fish at the level of aguarium hobbyist to that of

[ 1The strategies for housing zebrafish used in biomedical 7

N

Simple
sentence =
S1-2

animal veterinarians, investigators, and other parties responsible
for care and use of these animals with a comprehensive overview
of the basic operating and design principles of zebrafish housing
systems. 5This information can be used to help plan the
construction of new facilities and/or the upgrade and maintenance

Vo o o e

Simple
sentence =
S4-5

of existing operations.

Note: S = sentence (Lawrence & Mason, 2012)

As can be seen in example 1, the abstract began with the background move
(MB), which consists of three sentences, followed by purpose (M1) which comprised
one sentence, and ended with conclusion (M8) which had one sentence. Sentence
types in this example included simple sentences and compound-complex sentences.

http://www.la.mahidol.ac.th/lajournal
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Example 2: Sequence of Moves in Abstracts of Cell Biology Research
Articles (Pattern 1)

The following abstract from a cell biology research article began with
background (MB), followed by purpose (M1), results (M7) and conclusion (M8).

Netrin is a chemotrophic factor known to regulate a number of 5 Simple
Background neurodevelopmental processes, including cell migration, axon i} < tence
=S1-2 guidance, and synaptogenesis. 2Although the role of Netrin in5i g1
synaptogenesis is conserved throughout evolution, the mechanisms
v which it instructs synapse assembly are not understood. 3Here 1

Purpose = e _identify a_mechanism_by which the Netrin_receptor UNC- gé%?é%!c%z
S3 ‘EXO/DCC instructs_synaptic vesicle clustering_in vivo. 2UNC-40 i1 go3"
~localized to presynaptic regions in response to Netrin. S\We show < L-—Z-
that UNC-40 interacted with CED-5/DOCK180 and_instructed
CED-5 presynaptic localization. 5CED-5 in turn signaled through -
Results = CED-10/Racl and MIG-10/ Lamellipodin to organize the actin |1 Simple
S4-7 1 cytoskeleton in presynaptic regions. ’Localization of this signaling 1 Sentence
pathway to presynaptic regions was necessary for synaptic vesicle =54,6-8
clustering during synapse assembly but not for the subcellular
Llocalization of active zone proteins. 8Thus, vesicle clustering and 2
[localization of active zone proteins are instructed by separate i Complex
Conclusion = | Pathways downstream of Netrin. *Our data indicate that signalind i} gonience
58-9 modules known to organize the actin cytoskeleton during guidance 1 ;‘§5:'§"'
| can be coopted to instruct synaptic vesicle clustering.  1L_C_

Note: S = sentence (Stavoe & Colon-Ramos, 2012)

As can be seen from example 2, the abstract began with background (MB)
which consisted of two sentences, followed by purpose (M1) which comprised one
sentence, results (M7) which included four sentences and ended with conclusion (M8)
which had two sentences. Sentence types in this abstract included simple sentences
and compound sentences.

To explore language use in moves, the researcher selected three moves based
on frequency of occurrence of moves in the sequencing of moves. The steps for the
selection of moves for the investigation of language use are shown in Figure 4.
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Sequencing of Moves

J(fB Corpus

ILAR Corpus
Pattern 1 MB-M1 other moves and M MB-M1 other moves and M’ b
Pattern 2 MB-M8 other moves and M8 14 MB-M7 other moves and M8 30%
Pattern 3 MB-M5 other moves and M8 8% MB-M2 other moves and 10%
Pattern 4 MB-M4 other moves and M1 6% MB-M4 other moves arnd M8 4%

Pattern 5 MB-M3 other moves and M1 4% s and M8 2%

Pattern 6 MB-M2 other moves and M8 4% 2%

Pattern 7 MB-M7 other moves and M8 2%

Pattern 8 M1-M8 4%

Pattern 9 M1-MB-M8 2%

Pattern 10 M1-M4-M8 2% 1)

Selected | 7T
Pattern 1
ILAR Corpus (54%) pus (52%)

24% ‘ ) 20%
6% 12%
4% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 3 2%

206 M2/7-M7%

2%

Selected

D _________ (2)

[ Background }

Language Use -------- 3)

[ Purpose }

[ Conclusion ]

Figure 4 Selection of Moves for Exploring Language Use
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As can be seen in Figure 4, Pattern 1 occurred the most frequently in both
corpora, and three moves—background (MB), purpose (M1), and conclusion (M8)—
occurred frequently in Pattern 1. As a result, these three moves were analyzed in terms
of verb choice, tense, voice, and sentence type.

4.3 Comparison of Language Use in the ILAR and JCB Corpora

The researchers analyzed language use in terms of tense, verb, voice, and
sentence type in three moves: background, purpose, and conclusion. The details for
language use in the three moves are shown in Table 8.

Table 8 Comparison of Language Use for Background, Purpose and
Conclusion in the ILAR and JCB Corpora

ILAR JCB
Language Use  Background  Purpose  Conclusion | Background Purpose  Conclusion
f % f % f % f % f % f %
Verb
-Finite 100 9259 33 943 16 842 | 49 96.1 29 100 30 100
-Modal 8 741 2 57 3 1538 2 39 0 0 0 0
Tense
-Past 3 2718 2 57 1 5.3 0 0 8 276 0 0
-Present 105 97.22 28 80 16 842 | 51 100 21 724 30 100
-Future 0 0 5 143 2 105 0 0 0 0 0 0
Voice
-Active 86 79.63 28 80 15 789 | 36 7059 29 100 28 933
-Passive 22 2037 7 20 4 211 | 15 2941 O 0 2 6.7
Sentence type
-Simple 69 6389 24 686 10 526 | 28 549 13 448 15 50
-Compound 10 926 O 0 0 0 7 137 1 35 1 33
-Complex 25 2315 11 314 8 421 16 314 15 517 13 434
-Compound- 4 370 O 0 1 5.3 0 0 0 0 1 33
Complex

As can be seen in Table 8, the most frequently used language forms in the
three moves—background, purpose, and conclusion—were finite verbs, present
tense, active voice, and two types of sentence—simple sentences and complex
sentences. Examples of the three moves—background, purpose, and conclusion in
the abstracts of laboratory animal science review articles and cell biology research
articles—are presented as follows.
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1. Examples of Background Sentences

1.1 Abstracts in Laboratory Animal Science Review Articles

(ILAR Corpus) Subject ————————— s |mp|e sentence ~~~~~~~~~~~~ o Verb

evolved considerably over the past three decades.

The sentence [BILAR1] used a finite verb (have evolved), the present perfect
tense (has, have + Vs), the active voice, and was a simple sentence (Subject + Verb).

1.2 Abstracts in Cell Biology Research Articles (JCB Corpus)

Subject Verb

neurodevelopmental processes including cell migration, axon guidance, and synaptogenesis.

The sentence [BJCB1] used a finite verb (is), the present tense (V1), the
active voice, and was a simple sentence (Subject + Verb).

2. Example of Purpose Sentences

2.1 Abstracts in Laboratory Animal Science Review Articles
(ILAR Corpus)

Subject Verb ¢ Simple sentence

-~ R

investigators, and other parties respon5|ble for care and use of these animals with a
comprehensive overview of the basic operating and design principles of zebrafish housing
systems.

The sentence [PILAR1] used a finite verb (is designed), the present tense
(V1), the passive voice (Ve + V3), and was a simple sentence (Subject + Verb).

2.2 Abstracts in Cell Biology Research Articles (JCB Corpus)

————: Independent clause :—

|
| .
I i Relative pronoun
|
! .
I

....................

—_—— .

-y —— Ttz

The sentence [PJCB1] used a finite verb (|dent|fy) the present tense (V1),
the active voice, and was a complex sentence because the sentence included one
independent clause and one dependent clause.
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3. Example of Conclusion Sentences

3.1 Abstract in Laboratory Animal Science Review Article (ILAR
Corpus) o e—
Subject Verb Simple sentence P,

facilities and/or the upgrade and maintenance of existing operations.

The sentence [CILAR1] used a modal verb (can be used), the present tense,
the passive voice (Vwne + V3), and was a simple sentence (Subject + Verb).

3.2 Abstract in Cell Biology Research Article (JCB Corpus)

Subject " Simple sentence S| Verb

/ _=-_::'_‘_’_:.> ______________________________________________________ —

instructed by separate pathways downstream of Netrin.

The sentence [CJCBL1] used a finite verb (are instructed), the present tense
(V1), the passive voice (V wre + V3), and was a simple sentence (Subject + Verb).

5 Discussion

The findings are discussed in terms of the frequency of moves, move
sequencing, and language use for three high-frequency moves found in both types of
abstract.

5.1 Comparison of the Frequency of Moves in the ILAR and JCB
Corpora

The findings reveal that the two corpora differ in terms of the conventional
moves. Kanoksilapatham (2007) proposed that any moves that occurred at least 60%
of the time in a corpus should be considered conventional moves, while any moves
that occurred in less than 60% if the corpus should be regarded as optional moves.
Both corpora in the present study include the same conventional moves: background
and purpose. The move of background and purpose are consistent with the studies of
Samraj (2005), Kafes (2012), and Kanoksilapatham (2013). It can be said that both
sets of abstracts are in the field of science, and that the authors conducted their
research in different settings, so the authors needed to provide background
information for the study, information related to the importance of the study, the
scope of the study, current knowledge about the topic, and previous research in the
field in order to help the readers know what their articles would be about. Purpose is
a conventional move; which gives the objectives of the study.
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However, the corpora differ in other aspects. The JCB corpus includes the
moves of results and conclusion in the abstracts, while the ILAR corpus excludes
both moves. This is because the abstracts of research articles describe experimental
researches, so the authors have to presents the findings of the research. In contrast,
the abstracts in the ILAR corpus are the abstracts of review articles which aim to
review previous research, not to conduct research; therefore, the authors did not
describe results in the abstracts. The conclusion is a conventional move in the JCB
corpus, because these abstracts needed to demonstrate the importance of the study as
well as main points of the study. Thus, two corpora have the same conventional
moves—background and purpose—while the abstracts of cell biology research
articles include other conventional moves: results and conclusion.

5.2 Sequencing of Moves between ILAR Corpus and JCB Corpus

The pattern of MB-ML1 plus other moves and M8 (background-purpose-other
moves-conclusion) occurred the most frequently in the two corpora, occurring in
more than 50% of the abstracts in the entire corpus. This pattern is consistent with
the studies of Oneplee and Soranastapron (2008) and Kafes (2012). Possible
explanation is that the authors need to prepare the readers to focus on the topics in
the abstracts by highlighting the history of the research or providing background
information before indicating the purpose of the article. Most abstracts ended with a
conclusion in order to summarize the main points of the study. Therefore, readers are
able to understand more completely by learning the background to the research,
including the importance of the research, before proceeding to the other details. In
addition, readers do not have to guess details of articles because the authors provide
sufficient essential information in the abstracts.

According to the findings, the pattern of MB-M1 plus other moves and M8
is considered as a preferred sequencing of moves in both corpora. In addition, the
background comes first, which differs Taddio et al. (1994)’s framework. It can be
said that the framework of Taddio et al. (1994) cannot be used to analyze the abstracts
of laboratory animal science review articles and cell biology research articles because
the background moves follows the patterns described by Swales (1990, 2004) and
Santos (1996). Therefore, the framework of Taddio et al. (1994) should include the
background move, which discusses the importance of the study, the origin \ of the
study, the scope of the study, as well as provides current knowledge related to the
topic. This is because most abstracts in the fields of laboratory animal science and
cell biology include background information.
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5.3 Comparison of Language Use in the ILAR and JCB Corpora

The results reveal that three moves—background, purpose, and conclusion—
in the two corpora frequently used finite verbs, the present tense, the active voice,
and simple sentences to form the sentences in the abstracts. The purpose and
conclusion also used complex sentences to form the sentences in the abstracts. The
linguistic features for each move are discussed as follows.

A Comparison of Language Use in the Background in the ILAR and JCB
Corpora: This finding is consistent with the results of Swales and Feak (1994), who
found that authors used the present tense to write the introduction, and their study
found that few sentences used the passive voice. However, this finding differs the
pattern in the framework of Soranastaporn (2013), who found that abstracts usually
the past tense. It is possible that authors use a finite verb in the present tense in order
to indicate a real event, or current knowledge related to the topic. When using the
active voice, authors may want to make a clear statement because active sentences
are stronger than passive sentences. Lastly, authors use simple sentences because they
may want to present only one main idea in the sentence in order to help the readers
understand.

Comparison of Language Use in the Purpose in the ILAR and JCB Corpora:
In the book, Educational research fundamentals for the consumer by McMillion
(2012), purpose sentences can use the present tense, the past tense, or the future tense.
That is, two of the tenses mentioned for use in purpose sentences in that book are also
consistent with the results for both corpora. Moreover, Swales and Feak (2012)
explain that purpose sentences use present or past verbs depending on the situation.
However, this study found that purpose sentences used the present tense the most
frequently in the abstracts. It is possible that authors want to show that study is new;
moreover the authors want to state the objectives strongly and clearly by using finite
verbs and the active voice. Finally, the authors wanted to write sentences for their
readers by using simple sentences, and the authors used complex sentences in order
to give more details to the readers.

Comparison of Language Use in the Conclusion in the ILAR and JCB
Corpora: The findings in this study were not consistent with the framework of
Soranastaporn (2013), who found that abstracts usually use the past tense. It is
possible that authors need to conclude the study and the findings of the current study
by using present tense. The authors also used finite verbs to summarize the findings
and limitations of the study clearly and emphasized the findings of the study by using
the active voice. Lastly, the authors may have wanted to summarize the main points
of the study clearly for the readers; therefore, the authors used simple and complex
sentences to give more details.

In short, both types of abstracts used the present tense, finite verbs, the active
voice, and two types of sentences: simple sentences and complex sentences.
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6 Implications of the study

Researchers in the fields of laboratory animal science and cell biology can
unpack the text while reading and use the patterns of move as a guideline when they
want to write their own articles. Furthermore, researchers can use the linguistic
features discussed above to write the abstracts.

7 Conclusion

The purpose of this study was to compare the abstracts of laboratory animal
science review articlesand cell biology research articles because no research has been
conducted on this topic. This study found that: (1) The abstracts of laboratory animal
science review articles include two conventional moves—background and purpose,
while the abstracts of cell biology research articles contain four conventional
moves—background, purpose, results, and conclusion. (2) Most abstracts in both
corpora began with the background move, followed by purpose, other moves, and
ending with the conclusion (MB-M1 other moves and M8). (3) The sentences in the
background, purpose, and conclusion used finite verbs, the present tense, the active
voice, and two types of sentences: simple sentences and complex sentences.

8 Recommendations for the further studies

1. Further study should be conducted to determine the linguistic features of
all moves in the abstracts in order to see how to use the language in each section of
the abstracts.

2. Next study may be conducted into whole articles in the fields of laboratory
animal science and cell biology in order to get the whole picture of how the articles
are constructed.
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Abstract

The objectives of this qualitative research were to study the security model
and policies of the Thai army from the past to the present, to study the appropriate
model of security system for the army, to propose guidelines for developing future
army security standard, and to present the future model for developing the army
security technology system. The results of this study will be used to determine the
appropriate types of security which will be used in the army effectively and
practically, and to recommend appropriate policy so that the army could cope with
any threats. The target group comprised of 12 persons whose work related to the
security of the Thai armed forces and 21 experts in innovation and technology. The
targets were selected by the purposive sampling technique. Research tools included
unstructured interviews. Data were analyzed and synthesized by qualitative research
principles and triangulation method.

The results of the study showed that the measure and practice of the security
technology model from the past to the present based on the priority, responsibilities,
and the agency's budget because each agency had different priorities and practices.
The appropriate model of security technology recommended for the future army,
based on expert seminars, is comprised of six elements: 1) appropriate innovation and
technology, 2) infrastructure of security technology system, 3) security technology
system, 4) practices of security guards, 5) innovation and technology management,
and 6) assessment of the situation and trends in the future. It is essential that military
security must be operated at the standard level continuously. Therefore, the security
capabilities can be determined for securing personnel and government agencies at the
highest level.

Keyword: Innovation and Technology, Security Technology, Thai army
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Abstract

MICE Venue is part of the most important factor in MICE tourism industry
as customers are looking for the venues that suit with their needs and able to support
any kinds of MICE’s activities such as meetings, conferences, incentives and
exhibitions. From previous study, a sustainable facilities management is still limited,
especially in MICE industry. Therefore, this article was aimed to present about a
sustainable facilities management and its results which refer to a competitive
advantage and firm performance through related literatures review such as textbooks,
researches and articles. Lastly, writer export this article would have contributed a
better understanding and could be applied in Thailand’s MICE industry in order to
create a new empirical facilities management model in consequence.

Keyword: Sustainable Facilities Management, Competitive Advantage,
Firm Performance, MICE
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UszifiuFasnnudauldgnnanfianuiunit 30 I msieinansevusiogsiauiaann
Juateeriles Asfinesanaresdnsavdssrmddatiilienuddyieatu aruddu
(Sustainability) Usznauludie 3 @f (Triple Bottom Lines) léiuA nansznusodeuwindeu Ay
Suliaveuredanu uazdilarmaaTugiaveaurazssia mnsuunudaziuesie 3 47
fomAdesmaneBesmemuliiiuiannsoviliAnanuannsonansuisduegisdduves
99AN15 (Assaf, Josiassen, & Cvelbar, 2012; United Nations, 2005) a21utatUSeunianns
wisdu (Hundadmnefivarsgsiadosnsliiiniu nalnddylunisaiennuldiiey
yamndedy innnszuIunsvieguLuunsinnsfifinunmuosesdnig fued 1990
ArmdiiussenitinisdansiifinanmuazaraildiuTeunenisudsduduldgninaus G
aeenalndanuduiusigesuindariy (Easton & Jarrell, 1998; Molina-Azorin, Tari, Pereira-
Moliner, Lopez-Gamero, & Pertusa-Ortega, 2015) LLazﬁﬁmﬂﬁqiﬁﬁ]ﬁgﬂLLUUﬂﬁﬁﬂm‘iﬁﬁqgu

lenauardianaUsyanSnnueIeInni1sonnie (Assaf et al,, 2012)

v
a =

o ) .. & a a |

A13INNITNINYINTNI9NEAN (Facility Management) Lﬂuawmﬂﬂiwgﬂﬂm‘uﬂuﬁm
NamAITIEN 20 luusewransgeluini ewnn1svenefiivesdinudlouasnaudanisly
FuniLLINTUIINTTUUNSBUENR YiliUSnaeseIAsuazgusuileweafIeg195A5)
P o o a a 1 aa ¢ 2 o w a. & A
WiBs035UN1sATNgIRa1e 9 (Insywun 1158, 2002) Usstaud1Anidananuuinauat
A.A. 1980 AB N1SIANITNSNEINTNIINIEANBENTIEugoNdINansENU tnglanag1989nns
afawausylend wavUsednSualviesdns dualiinanuaiunsalunisanduyu sl
24AN5HANEANGUATUNITIANITNgTY BelUundntudairlugnisusudsamninuas
atuayulanianianiswdsdulviiuesAnis (Alexander, 1994; Musgrave & Koukiasa, 2011)

weNINT MIFNIInSneInsnmenmiilszauanudisassiligussdnsnmnisinnung

'
a

Betuv0109AnIs Lﬁu;&aﬁwaﬂmﬁmﬁm%uazﬁmi PIWANAUU UATATNNANTENUTIUINGD
wiswgnanazdenuluszozend (Musgrave & Koukiasa, 2011; Patanapiradej, 2006) o814lsf
n1x Galinsfnw Insawmulunisdanismineinsmianienin maﬁmﬂuqﬂaﬁﬂmﬂﬂi’]ﬁ
WHualdaefivliinuseansamsendnis (Fenwick, 2007; Musgrave & Koukiasa, 2011;

Searcy, 2009)
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'
v

SINNITNUTIUBNENTITTUNTTUNAZ LA BT Rt 0en U Uszihun1sAnyguuuy
nsdansnsnensmamenwegsdduluanuiisnaulud Tnsnzet1eds Tuusendlne
faflogaoutnetion lesangmanmnssuludiugnamnssufiflidnuazians (aRems sudlsn
waz wifiwey suufeiaan, 2015) gﬂLLUUmﬁmmiw%’wmnimqmamwmaﬁgﬂLmuﬁl,mmm
panld

MQUszasd

¥
Y a = o w

unANUUEREU-ITngUseasd avtiaualuifndAnraeIuuuunIsInNITNINeINS

Y Y

'
o

pangn negregaduluaaiuninaulug naansneainulauSeunianiswdady way
Usgansamnisanliuauvesednnis ievsylevulunisiiluvssendld wagn1sf@nwids

Uszanusalulusuian
NUNIUITIAUNTTH LBNATSHAZIUIBNNEIVBS

ANFAANIINTNYINTNINIEAN (Facility Management)

Tugaasgnined a.a. 1870-1920 31urudszvnslulsemaanigolusng JuUsuiu
ity 2 wih wararudosmsldfufifintuie 5 whondu dwaliAnnsdeaiisinun
geuazguruidonfiuinniusgenngs inn1svenefwesnngnainnsa vlAnam
Fosmsfiufilumssifiugsiuaziftesesiunisvhianssusing 4 liudy AoliAnNITYIUINTG
manssunsianisernsaaiudl dedinihilunisuimsinnisaisisyulanvesenans
nnrwansalumslinuldvesszuvasisaulnavesenans SsdsualiAnaruivndnnis

U3M33AN1501A75 (building management) (F3nsywu1 1153, 2002)
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Facility Management

'4

People

AT 1 99AUTENBUNITUIMITIANISNITNEINTNINIBATN

fun: 1@se TyRnndy (2553)

a

yenand Saltfndunn1siAuneneveIn1sIANISNIMENEINININIB AN
WA miﬂismuﬁ’unmﬂwﬁﬁm%@a WiON15TANITIIMAL BNLUUTTUY suluasgunsnl
WarAIBIILANNAZAINANY 1 IiRNANAINITIN1INTLTITUTe89ANS (Becker, 1990)
FenedUsznaundnlunisuinisdanisnineinsnisnieaimusznausae 3 55 laun
(1) NPUIUNTTU (Process) fia nssiiufanssusing 4 melugaiufidniu msmevaues
Yos09AnIsHagnATINInAangsu (2) uywd (People) Ao msliuinisuaznisvinuvesiau

@

Aelueals way (3) Asanud (Place) A N1SMBUALBILALAITTOISUVDIBIANTABNITIA

ANTTULATASYINIULALAISIAUSNNS (Becker, 1990; 5998 No9u1Lardsyinil Judin, 2016;

w@sue TwRnnde, 2541, 2553) sislunwil 1

wuIRAazngunldlusuide

PnRansEIURUNEsuLazMsasuLamedanannslandsnuveserns vild
Anenuiyneandsaslunsimuinnuddulaslaniidomnnddu dwduussiiudiunis
Fansndnernsnismenn setdunisuuimifisssliiAinanuddus 3 04 (Junnila,
2004; Junnila & Horvath, 2003; Junnila, Horvath, & Guggemos, 2006) ?iﬂmﬂﬁl,ﬁmmiuuiam
113 f3en31 “n15TAN1SNSNEINININIBATNBE 19 E U (Sustainable facilities

management: SFM)
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ArusdRuuNIsTanIsninensnientganediededu ddndvnisiaiausin
UszNaumeaInusenauiiugu 3 Muainwnfnanuddu lawa (1) mnudidunuduinasy
(Environment Sustainable) (2) AMEEuAUEIAY (Social Sustainable) Lag (3) AudE

a

ﬁmmi‘t@ﬂﬂ (Economic Sustainable) (Hansmann, Mieg, & Frischknecht, 2012) nuansmAu
FULUUNAYNEATUAITIANITNTHYINTNNNIEAINVBIDIANTT AIN1TUUNAUBVBY Junghans
(2011) l¥oBunedn JURUUMITANITNINEINTIINAmeg1eSBY Usznoudae 3 du Téun
(1) N13INNITAIUNTEUIUNTTNU (Primary Processes) USENDUAIY YUIAVDIDIANS
namaneveInsidussia waznuinvesgInaieddnisvin (2) sunisianisuyuduay
94AN15 (Organization & People) Fa1duvaslumsativayunisinundnueiesinisg
Usgnaude anuvasadelunisiay guammeeandneu msliuinsisduresgniuay
wiinau (3) Funisdanisiufiuaglassaiieiiugiu (nfrastructure & Space) udaugae
atfuayunisiusesaauilunissiuigainuazain laud anuazainvesifiudnse
Asrnsanuazanduiiugin Mssesfumaraiinvesusaraniuil Arwarennvesanud

(Collins & Junghans, 2015; Junghans, 2011)

ﬁ]1ﬂﬁﬂa"mJﬁhaé’ulé'LLamsLﬁLﬁummé’fmﬂ’uﬁ‘%ﬁLLmﬁmg‘ULLUtJmﬁmmsw%’wmm
memennly (i 2) yenani 91nnsANYIYeT Muserave & Koukiasa, (2011) wuin
sUnuUnsIanIsnineInsmsnieamedsdeBuluaniuiidnnuionssufiay (Event)
Usznausae 3 87 WA (1) msesnuuudauiidnauegedsdu iielfnsuimsdnniseinis
fuinanudsduldunninisilifgnatdaslidfaienudduiuiundy suuoy
voserasdadudsdfyronstivanlinineins wazadwansenusedwandon (2) nsld
NENEINIsIIUTIREE 1 AnUTEANS A nuarUssAnSna Sefiersaa nnanisly
NSNY1nI55549R wagnisuasefiga1sveulaeenlan (CO,) lnudimsanusalu
AuazaInau1gnelue1ns wag(3) yuuesvesgidruladiudsuardadeidivang

N159AN1INTNEINITNNN18NINBE1IT98 uFpslidrutigyiliAnkanouLMUNIuATYgAT Y

Vieshusedlauladude
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nagnsnsTams

MunszUILNTg

nagMSAILNT

Tassasatiugu damsuyviuay

uaziiui 9ANNS

LATUENR
&9

N 2 BIAUTENOULUIANTULUUNITIANITNSHEINTNINIBA WL 198U

i1 Junghans (2011)

INNITNUNMIUITTUNTTUINAUANTATURNARFUKUUNTIAN TN NEINTN8A N
agedsBuluanuidnnuluddn vuneie N133AN1INTEUINNTYINNIL LuYE kare1ANTANIUN

o

iy neadafiwansenunornudBududainde suding wassnuasughadudfey

o

[%

AIMNBYINTIANIIN NI INTNINIBAmeE1adsBuy T 3 Useidiu ldun Ussifudiy
Awanden fo nisaanisliminenns nsliTansludamuiuusienms mslidiuTangunsal
fanansathuldlmild nnsamslindanunarlindanunauny msaafiufineadiauaznnsln
wiinvthAu matlesfulazingednweias matlesfunisléaneesdlefiAnnmsudesansiy
wnAuly uagnsliliAaUssAnE ez sy ansaa dauussiiududaay fo nrsiiudl
WIganoRBNI3INNULATNIIASTIN Msmudenivuadiuaunn Anuvasndeluns
ﬁwmﬁmq;ﬂﬁu%mmawﬂ%ﬁmi wazUszifiufuasugha fe nsiiuyszansaindimniy
nslfutiufienasgean mafiuussAnEnmoesasfiunu n1sadeHana ULUNIALASYgTY
yesnuluvinsdu LLazmﬂﬂﬁﬁﬂ1w%mﬁmmsﬁﬁﬂﬁzﬁw%mwmﬂﬁqm (Collins & Junghans,

2015; Junghans, 2011; Musgrave & Koukiasa, 2011)
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NARNSIINNITIANISNSNEINTNIINENNBEN9EBUNTNaRaUsEANSAINN1TALTEUIIU

PNLUIAARAEN e NlluN1TI YuLeIUNINeINs (resource based view : RBV)

MIYIANMIFILTETeINsLATANLEBNTavesesAnsTiTleglussAng e lugnisaiisanny
ImuTeulunisudetu warnanisaniuanuilddudu fesiusznevdrdy 4 Usens Taun
(1) ?aﬁﬁ@mﬁﬂ (valuable) (2) e (rare) (3) rnwnn1siumanny (difficult to substitute)
waz (4) snfiguasazasnideunuuls (difficult to imitate) ninennsyesgsivanunsaaglugy
YemSnensnsusedlanay/miesudodlails (Barney, 1991; Barney, Wright, & Ketchen Jr,
2001; Porter & Millar, 1985) upnNUuMINFoIn1sadsmuldUTsunIanisudedungns
98y Sufinaunarnnsudmsdanisminginsvess sheegrasiuuszansnm alunsyuIus
U3M53nn1s nsziunisdnauls uaznislasutdeyanildnlddiudsvesianis fie nsli
AuARENSNEINTTasRIANITINTERUNUgIY Feiednlunsiieseiningiuniweinsues
aaﬁm'ﬁ‘ﬁ'ﬁagLLaﬂ%ﬂiﬂwﬁ‘jﬁf‘jﬂ (Bourne & Jenkins, 2013; Ozcelik, Aybas, & Uyargil, 2016;
Voss, Cable, & Voss, 2000) fatu n15¥an1snine1nsnienenmieiduninuaiuisauay
N¥MensTiTANvet83FNTT (McLennan, 2000) fidsransenuidauindessinis lngianzesis

faUseansnmnisaLuauueeannis (Firm Performance)

UYszansa1nni1saiiuany (Firm Performance) anwkuiAn Balance Scorecard
F99198991n7N 3111591 TUFT TR UszanSann1saiuauretesdnis Usenaudie 4 IR
1o (1) AUNISEY AB NSAUIATBIEBAYIE NMSHUIANIINITRUVBIDIANIT NANDULNUYDS

v oA [

Hievu (2) frugndn fe nwdnualuardoidesvetnsdnisaingndn nsuaunaiuiiy
londnwalvemaniusiuazuinmsiiiiiaus uazauiianslavesgndn (3) funisuivmisianis
aelu fo MIussaansUJUReL wag (4) AMuuinnssuwaznisseus Ae Ysedliuuinnssy
INNITHAAUATNTLUIUNITVBIBIANTT kazAINANITaluNTIINUTamEnu (Kaplan &

Norton, 1996, 2001)

IINAITNUNIUITIUNTTUTLABIT 9 UNATEINISTANITNSNEINSNINIBANBENS
gqﬁuﬁaﬂizﬁw%mwmsﬁwLﬁumumaqaqﬁﬂﬁﬁéﬁﬂm Fadl Amaratunga, Kulatunga,
Liyanage, Hui, & Zheng (2010) An®1n153AN1SNINEINTNINIBAIN AIUNISIAUSNITHAZATY
UIN159an17 deransgnulBeuandeadtuiianelavesgndn lnga1un1sliuinng fe
A9bUINISYRINEnL nnushwAuUasndenarndnauinAldzenn daua1unng

U315 AB NNSUSINITIANITAIBIUIEAUELAIN USINTIANTISHUALAESILVDIAD 1T
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Chotipanich (2004) Ainw1NagNsn1IANITNINEINTNINIEAINUTENBUAIY
N33 aiuANAIYDIMEINEIAY MTHutuanIuviey nsgadulsednsamuemsnens
N8N UagNISHLTUAUAUYY dIunaveInsdinnisninensnnenmlueiesasyiou

nsadukaugsnaslussssdulasssazen)

Drion, Melissen, and Wood (2012) @n¥1NaueIn1sannIsnsngInsnIanIgnIngle
WY AUUARANELALAS19ENINLINABUTA MUINITVNIU LAEAITIANISNSNYINTNINBATNES

Hglinanisaiugsiasduinnningiiliiiansgaydevesesdns

Perera et al. (2016) AnwIn13dnn1sninernsnenmeninlussduujifnig a1unse
lUdnisandumnu wazdeiinaunmnsiiuinis Nededamansenuldauindenisiasyiule
V95N

= o U s

Saeidi, Sofian, Saeidi, Saeidi, and Saaeidi (2015) ﬂﬂmmmauwuﬁmaqmm%ﬁu
dawansznusionisdiugsia lnedanufianelavesgndt Je1dssvesesdnis wazainy
IFd3eumensugstudufuusdsinu maanmsinsnuiianudduiudmanssnudauan
RoUszansnmnsiuiiuauvetesinisegedituddy Tnedfuls loun Jadomesednng

anufianalavesgnd waranuldiuSeunanisutadudusiudsiidmansenumudidu

ALY 91NNSUIWITIAUNTINasaasulean nMsdnnisnineinsnisnienindna
ASTNURIUINABUTLANSAMNITA BT UIIUYDI09ANT WnedianulauTaunianisuaatudus

wUsdanu Wunseunufndmsun1sive (Conceptual Framework) lagan1nil 3
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o o . A Uszansnm
N15IANITNINEINT AnulaIeu .-
N L NMAEUY
NINIYNTIN 1 INITVIVU .
YDIDIANTG
(Facilities (Competitive
(Firm
Management) Advantage)
Performance)

AN 3 BEAINTBULLIAANITIANITNINYINTNINNYANENANTENUTUINABUTLANT NN

AMAMIUNUTBI9ANNT TnedinnulaiuSsunensustudusuusdainu

afUs1ena

WA BINISTRNITNSTNEININ1INe A TuUsEeunlasuAuaulatu duadg

wnluwinadmnisasuszme wazidunisluwunfamunisdanisfidnarisenisuimsdn

v
a [

ilensaiisanuldiuToumanisutstu wagmsaSyiulavesgsfa du gukuunsdans
N3 nsnemenmesnediiy fiatunisuimsdianisie 3 fddetu 1dud n1sdanas
AUNTZUIUNTTYINU (Primary Processes) Ingasanisaaalinnuddgiuguiuunisuims
Fans Bnsvheunislueaisanuiiidamansenus eaudedu ludunsdidunuua
N3EUIUNITUINFIANIT HIUN15INNITNYEUaTasAnIs (Organization & People) tlusn
Hwatfuayunsiaundnvesesdnig gatunnuguuayanuasndovesgivhaunaziiii
undldusalunisinu sannelunazaeueneiasaniud uaz drunisdanisiuiiuas
Tasead1aiugnu (Infrastructure & Space) Aodrutisatuayumshauvesaniuiilunts
Srunpanuazan manneluwaznisuen welilAnuanssnudedunadeuvioyaannsi
wnfidrusaslunmainusaslduinseinisaniud uenand maysanmanisianismineins
maneawiuauddu Saduuimeiilugnistesiunansenusiedannd endiuviose
nsldnsnensegedua NM3TnuLardnsINITAEgTamTnL aIfIgIsshuseRudiiay
maAsegnakazUssansnmnisadiunuvesesdnig delsindunsuszauaudnsalu 3 47

PANVDIAINUEIEU
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Uselewinaininazlasuuasdatduauusainsunisanen luaunan

Uszlevimang e

Uselonimanged] Ao WARTULUUNITIANIINSNEINTN N8N TNRENEEY kay

'
v a @ o

naansmAnTu Mellumamguiiasvilvgaaivnssuiiieidesiun1sinnisninginsnig

=

ngnn Nagasrannulauiauniainisuridukasnisivlnvesgsia envaluwidailly
Uszandiiiefnwiluguuuunisinnisnineinsnanenmedededuludeszdng wazdu

a

A o a a A o | a1
N38UTUNEGEHNSIUAEULUAY Lwauﬂﬂqawmm’l

Uselgwiidan1sannng

anuUsznauNIlazgeamnTsuiAgitesanunsntnadwiile Tuuszgndldluide
ulovigmarisikuuImsiamaninensmenisnwegnsdsduegiandugussn unanuild
huspfumanmsdanismineinsmsnienw devluadeeudestulisznaumaiiugh
wUsgUMUUNNSTAnIININEINTNINIEAweEdBuregaamnssuang q Tulsuindlne
nsafrsauldiuisunenis anuduen uaglenadildainnsdanismineinsmianienin
otadaiu Tudunansenuiiiideduandon dnuuagiAsugianiueesinng uazveawh

Tuszazey

Jarduanuamsun1sAnen luaulan

L‘ﬁaﬂf\]WﬂUWﬂ’JﬁﬂJﬁLﬂULﬁﬂﬂﬂﬁiﬁ’]Lﬁ‘u@LLU’Jﬁ@ﬂ’TieJ""\z]’EJﬁ]’]ﬂﬂ’TﬁVlUV]’Ju’J'i'ﬁmﬂiill&hu

Aa ¢ v

LBNAITIUITENTAIUNYITI FItU TUBUIARNMINABINISANYITIUTEINY HITgUvBLAUD

a

H

5ULUUNI5ITEUUURAIUTT (Mixed Methods Research) #38n15@N1IT8LTIAUAIN
(Qualitative Research) uag3fei3aUTana (Quantitative Research) L1938y FaArsuts
nszurumsAnyifeeaniiu 2 funou TasduanmsfnusUuuunisdanisnineinsmg
nMenw vesgsnalulssmAlneiiensuingUssasdndnvesnside anufvgiderdenmnim
FBUsINN58Finen (Phenomenology) Lleadanguiigiusin (Grounded Theory) Wiudeya
Tnan1sdun1ualidedn (In-depth Interview) SaufunIsNUMIWITsUNISUTAETas Litalile

[ o '

sULUUNSIANIINSNeInsINIEn e dsBuveuiazgInalulsewmalng antuldisAnw
MUYy T USIa e AnwIAUAUTLSIBaMe (Causal Study) WRAT1NTBULLIAR

‘UENNﬁéjWS(‘UENEULL‘U‘Uﬂ’]i‘{Tﬂﬂ?i%%WEJ’]ﬂiVINﬂ’]EJﬂWW F835NTIATIEREUNITLTILAT AT
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Msa15RadAIEns unnInenasuing

(Structural Equation Modeling: SEM) wegiudiumnuduiusvasiudsnane Usswinsdinsu
933y Gldsudengnamnssulud (MICE) vaslvy Weawinanmuidnau (Venues) iWunidly
¢ o o a a ¢ a & , & o g
asrUsEneundnvensaniugsivlud waziiulnduegrunnlulsemalne wenaind dadu
nstnssuadunfendseinalnediagunasivuienianisdnarulud (Thailand MICE
Destination) muulguigvasditinaudsasun1sdnUssyuuiasingsenis (@avu.) ey vind
nsAnwdesedndaininaslulsslorioddsnanisianddeluvssendldlunisdnnis

ninensmeneniwegdidulugnamvnssuluddely
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A Survey about the Pronunciation of [v] on
Japanese University Student

Uguns uduguias

Osaka University, Japan

Abstract

For a long time, the [v] sound in English was represented by [b] sound in
Japanese Katakana notation, both in written form and pronunciation. However,
recently there is a new Katakana notation dedicated to transcribing foreign [v] sounds,
which is gradually being used more in writing, as can be seen on the Internet, in
magazines etc. For pronunciation, since there is no [v] sound in Japanese language,
even if the new Katakana notation for English [v] sound is being used in writing,
native Japanese Speakers still tend to pronounce [b] for [v]. A survey was conducted
to investigate whether Japanese speakers pronounced [b] and [v] differently. The
results showed that a number of loan words are still pronounced with [b] sound as
established wordforms. Nevertheless, interchange of [b] and [v] was observed. One
of the factors considered influencing pronunciation is Katakana notation of that
words. Native Japanese Speakers tend to unify their pronunciation with Katakana
notation. Also, native Japanese Speakers can create their image by choosing to
pronounce [b] or [v] which can lead to an explanation about Japanese sociolinguistics.
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Examining Thai EFL Learners’ Knowledge of
Academic English Vocabulary

Pamararat Wiriyakarun

King Mongkut’s University of Technology Thonburi in Bangkok, Thailand.

Abstract

Limited knowledge of vocabulary is one of the main problems for ESL/EFL
students in comprehending English texts (Gunning, 2002). Many Thai EFL learners
also have such a problem, especially those at the tertiary level. Sungprakul (2016)
measured the vocabulary size of Thai university students and found that the first-year
students’ vocabulary knowledge was around 5,800-5,900 words from the 10,000 most
frequent word list. Adunyarittigun (2002) investigated factors affecting English
language reading success of a Thai EFL college reader and found that inadequate
knowledge of language structure and vocabulary was the main cause of the
participant’s failure in predicting the meaning of unknown words in context. In
addition, Cobb and Horst (2001) reported that a lack of vocabulary knowledge can
inhibit students’ success in their academic programmes. Coxhead (2000) developed
the Academic Word List or AWL and claimed that her academic word list covered
10% of the tokens in her 3,500,000 running word academic corpus and around 8.5%
in an independent corpus. It can be assumed that knowing those academic words
might be able to enhance students’ reading ability; however, little research has been
done on it. To find an effective way to improve Thai EFL university students’ reading
ability, this research was, therefore, conducted to examine their existing knowledge
of academic English vocabulary.

Keywords: academic English vocabulary, Thai EFL learners, academic
word list, receptive vocabulary, productive vocabulary
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Introduction

Academic vocabulary is considered very important and useful for language
learning especially learning English for Academic purposes (EAP) since it is
commonly found in a wide range of academic texts of different fields of study.
A number of research in academic writing reported the possibility of creating an
academic vocabulary commonly used in academic writing (Campion & Elley, 1971;
Praninskas, 1972; & Hwang, 1989 ax cited in Nation, 2001).

Nation (2001) classified the vocabulary of academic texts into 4 groups:
(1) general service or basic vocabulary or high-frequency words, (2) academic words;
(3) technical words, and (4) low-frequency words. High-frequency words are the
2,000 most frequently occurring words of English. Michael West’s General Service
List is an instance of this group, which contains 2,000 word families composed of
both function words (e.g., a, some, two) and content words (e.g., houns, verbs,
adjectives, and adverbs). The first 1,000 words cover about 77% of the running
words in the academic texts whereas the other 1,000 words cover 5%. The second
group, i.e. the academic words, contains 570 headwords that cover 9% of the running
words in the text. Technical words are those closely related to specific subject area
of the text. They cover only 5% of the running words in the text. As for the last
category, i.e. low-frequency words, it covers more than 5% of the running words in
the text. They include all the words that do not belong to the first three groups, such
as technical words for other subject areas, proper nouns, and rarely used words.
Coxhead (2000) developed the Academic Word List (AWL) containing a widely
accepted account of 570 word families frequently mentioned in academic texts of
different subjects. Its purpose was primarily to prepare second language learners for
tertiary studies. She also claimed that her academic word list covered 10% of the
tokens in her 3,500,000 running word academic corpus and around 8.5% in an
independent corpus. Since 2000, there have been a number of studies conducted to
investigate the importance of Coxhead’s AWL in English language learning and
teaching as well as its relevance in different fields of study (Matinez & Panza, 2009;
Mozaffari & Moini, 2014).

Literature Review

Testing Academic Vocabulary

Academic vocabulary can be classified according to the scope of receptive
and productive distinctions. Receptive vocabulary knowledge refers to the ability to
understand a word when it is heard or seen while productive vocabulary knowledge
is regarded as the knowledge needed to produce a word when writing or speaking
(Zhou, 2010). This distinction resembles the one between the receptive skills of
listening and reading and the productive skills of speaking and writing (Palmer, 1992;
West, 1938; Crow, 1986 cited in Nation, 2001). Griffin (1992) reported that
receptive learning is easier as than productive learning, and there are numerous
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factors affecting learning e.g. proficiency, perceived goal and materials. Also, it is
generally accepted that learners’ receptive vocabulary size is much larger than their
productive vocabulary size (Zhou, 2010).

Cummins (2000) claimed that academic proficiency transfers across
languages. The students who have developed literacy in their first language (L1) tend
to make remarkable progress in acquiring literacy in their second language (L2). This
claim was supported by Bernhardt (2005) whose research showed a compensatory
model of L2 reading that quantifies the importance of L1, L2 language knowledge,
and some variables such as content, comprehension strategies, interest and
motivation. In other words, she emphasized that it is not only the interdependence of
L1 and L2 that affects L2 learning, but also the quantity and conditions of language
transfer. Hellekejeer (2009) investigated Norwegian undergraduate and graduate
students’ ability to read and understand the English texts on their reading lists and
found that 32% of the 578 respondents had considerable difficulties in reading
academic English texts even though it has been reported that the Norwegian students
did very well in a comparative study of English proficiency in eight European
countries. This problem seems to be worse in non-English-speaking countries such
as Thailand, where English is taught as a foreign language. Thai students’ English
proficiency is considered unsatisfactory, particularly their reading ability (Pumirat,
1992). Adunyarittigun (2002) conducted a case study to investigate the factors
affecting English language reading success. The participant was a Thai student who
learned English as a foreign language from the fifth grade until the end of his
bachelor’s degree in Thailand. Questionnaires and reading passages were used as
instruments in the study. The results revealed that the participant had a problem in
predicting the meaning of unfamiliar words in context due to his inadequate
knowledge of language structure and vocabulary. Besides, Tanghirunwat’s (2003)
study examining the reading difficulties of Thai engineers showed that the
participants had difficulties with vocabulary, grammar and the content of technical
texts when they read manuals and textbooks.

According to Gunning (2002), the lack of academic vocabulary is one of the
main problems with vocabulary in reading. The present study, therefore, was
conducted as an initial step to examine the existing knowledge of academic
vocabulary of Thai students and the relationship of their knowledge with their success
in academic study.

Research questions

1. How much receptive and productive academic English vocabulary do
Thai EFL learners know?

2. Is there any relationship between Thai EFL learners’ receptive academic
vocabulary knowledge and their productive knowledge?

3. Is there any relationship between Thai EFL learners’ academic
vocabulary knowledge and their academic achievement?
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Methodology

Subjects

The subjects who participated in this study were 53 undergraduate students,
both males and females, studying in three faculties at King Mongkut’s University of
Technology Thonburi (KMUTT), namely, Engineering (30), Science (9) and
Industrial Education (14). The majority (58.5%) were in their fourth year, 35.8%
were third-year students and only 5.7% were in their second year of study. The reason
why these students were selected as the subjects was due to their background of
academic English vocabulary and experience in academic reading and writing from
the required English courses taken at KMUTT. The subjects had different levels of
academic performance, and their cumulative GPAs ranged from 1.71 to 3.99.

Academic Vocabulary Test

Based on Coxhead’s AWL, a newly developed Academic Vocabulary test
was used as a research tool for assessing the subjects’ existing knowledge of
academic vocabulary. It contains the selected headwords of the families in the
sublists.

1. Test specification

The test is composed of two parts: receptive vocabulary and productive
vocabulary. A total of 30 receptive academic words were selected from the 10
sublists of Coxhead’s AWL, as shown in Table 1.

Table 1: The 30 receptive words selected from 10 sublists of Coxhead’s
AWL

Itemno.  Sublist Words
no.
1-10 1-3 significant, function, response, evaluation, distinction,

potential, investment, maintenance, consent, and
circumstances

11-20 4-6 undertaken, dimensions, adequate, pursue, decline,
challenge, transformation, subsidiary, flexibility, and
rational

21-30 7-10  transmission, extract, comprise, inspection, restore,
crucial, anticipated, supplementary, subordinate, and
persistent
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The first part of the test was designed to assess the subjects’ receptive
vocabulary. It is composed of 30 multiple choice test items. In each item, the stem
is contextualized, i.e., there is a sentence in which a target word is underlined. To
complete the test, the subjects were asked to select the alternative that is the meaning
of the underlined word. For example:

Our security experts are able to provide a response to any security incident.
a. a question you ask in order to get information
b. a competition or game in which people have to answer questions

c. something that is done as a reaction to something that has happened or
been said

d. a polite or formal demand for something

Table2: The selected perceptive words

Itemno. Sublist no. Words
1-2 1 available estimate
3-4 2 resident elements
5-6 3 published criteria
7-8 4 goal error
9-10 5 fundamental network
11-12 6 capable revealed
13-14 7 release submitted
15-16 8 visual accompany
17-18 9 controversy device
19-20 10 ongoing colleague

The second part containing 20 items concerns productive vocabulary
assessment. Each item is a meaningful sentence with a target word that has only the
first few letters. The subjects must fill in the letters to complete each word. The first
few letters were provided to prevent the subjects from completing the sentence by
filling in another word that may be grammatically and semantically correct.
For example:

If the information entered into any field is invalid, an err message
will be displayed at the foot of the page..

2. Test quality

The quality of the test was measured in terms of its internal consistency or
reliability and content validity. All the test items were listed according to their
degrees of difficulty and discrimination (see Appendix 1).
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The measure of its reliability is Cronbach’s Alpha as the test is composed of
items with different numbers of points given for different response alternatives. The
reliability coefficient of the test is 0.82 which means it is very good for a classroom
test. However, to become a standardized test for which the reliability coefficient
should be 0.90 and above (Scorepak®, 2013), it needs improvement. To determine
the subjects’ performance on the Academic Vocabulary Test that reflects their
academic vocabulary knowledge, the following criteria were set as shown in Table 3.

Table 3: Criteria for judging the subjects’ performance on the
Academic English Test

Criteria for the whole test Criteria for each part
41-60 = Good 21-30 = Good
21-40 = Fair 11-20 = Fair
1-20 = Poor 1-10 = Poor

Findings

The data were collected and analyzed quantitatively. Descriptive statistics
was used in analyzing the test results. Table 4 shows the Academic Vocabulary Test
results with the means for the receptive vocabulary and productive vocabulary parts.

Table 4: Academic Vocabulary Test Results

kK Minimum Maximum M SD Interpretation
Receptive 30 8 28 15.83 5.07 Fair
vocabulary
Productive 30 8.5 25.50 16.25 4.69 Fair
vocabulary
The whole 60 18.50 50.50 32.08 8.47 Fair
test

The total score (k) of each part was 30. The mean of the receptive vocabulary
score was 15.83 whereas that of the productive vocabulary score was 16.25. It shows
that the subjects’ knowledge of productive vocabulary is not very much different from
their knowledge of receptive vocabulary. However, compared to the criteria set, the
mean for the whole test (Mean = 32.08) demonstrates the subjects’ reasonable
knowledge on academic English vocabulary in terms of both receptive and productive
skills.
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Table 5: Correlations between the two parts of the test

Receptive Productive
vocabulary vocabulary
Receptive 1 .506**
vocabulary .000
53
Productive 506** 1
vocabulary .000
53 53

**_Correlation is significant at the 0.01 level (2-tailed).

Table 5 reveals the correlations between the two parts of the test, indicating
that there was a significant agreement between the scores of the receptive vocabulary
part and the productive one. However, the correlation coefficient at 0.50
demonstrated that there was a moderate positive relationship of the subjects’
knowledge of receptive and productive academic English vocabulary.

Table 6: Subjects’ first ten receptive words ranked according to their
receptive test scores

Rank Words M SD AWL
Sublist

1 response 0.79 0.41 1

2 restore 0.77 0.42 8

3 adequate 0.75 0.43 4

4 flexibility 0.73 0.44 6

5 dimensions 0.70 0.46 4

6 challenge 0.68 0.47 5
investment 0.68 0.47 2

7 inspection 0.66 0.48 8
persistent 0.66 0.48

8 comprise 0.60 0.49 7

Table 6 demonstrates the first ten receptive words the subjects of this study
knew very well. The findings show that these ten words were from different sublists
of the AWL, meaning that the frequency of academic words presented in academic
texts or corpus was not related to the subjects’ knowledge of receptive academic
words. In other words, they might acquire receptive academic words through other
means such as classroom learning or learning experience rather than the extent they
were exposed to them in the academic texts.
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Table 7: Subjects’ first ten productive words ranked according to their
productive test scores

Rank Words M SD AWL
Sublist
1 error 1.44 0.23 4
2 network 1.34 0.45 5
3 available 1.32 0.41 1
4 estimate 1.29 0.48 1
5 submitted 1.25 0.51 7
6 elements 1.16 0.61 2
7 fundamental 0.99 0.70 5
8 resident 0.95 0.64 2
9 device 0.79 0.74 9
10 revealed 0.78 0.75 6

Similar results were found in the subjects’ productive test scores (see Table
7). The subjects’ first ten most known productive words also belonged to different
sublists. Thus, it can be concluded that their exposure to academic texts had no
effect on their acquisition of productive academic vocabulary.

Table 8: Means of the test scores on receptive skills classified into three
main groups of sublists.

Group Sublists M SD
1 1-3 0.47 0.18
2 4-6 0.57 0.14
3 7-10 0.54 0.14

Table 8 compares the mean scores on receptive skills of the three main
groups, with group 2 (Sublists 4-6) being the highest, followed by group 3 (Sublists
7-10) and group 1 (Sub-lists 1-3) respectively. With regard to Coxhead’s (2000)
description of the AWL, the sublists are categorized according to their frequency of
appearance in a broad range of academic texts. Therefore, the subjects should have
known the words in group 1 (Sublists 1-3) better than those of the other two groups
as they were presented more frequently. However, the results show that their most
recognized words are those in group 2.
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Table 9: Means of the test scores on productive skills classified into
three main groups of sublists

Group Sublists M SD
1 1-3 1.01 0.29
2 4-6 0.97 0.35
3 7-10 0.38 0.29

As shown in Table 9, it seemed that the subjects knew the productive words
in group 1 (Sublists 1-3) more than those in group 2 (Sublists 4-6) and group 3
(Sublists 7-10). Clearly, the subjects were more able to acquire the receptive words
even though they were not frequently presented in academic texts. For productive
words, they seemed to be more familiar with the more exposed ones as the subjects
knew the word in the first group better than the other two groups.

Table 10: Correlations between the subjects’ academic English
vocabulary knowledge and their academic achievement

Receptive Productive

vocabulary vocabulary
Academic 1 A81**
English .000
vocabulary 53
knowledge
Academic A481** 1
achievement .000

53 53

**_Correlation is significant at the 0.01 level (2-tailed).

The correlation coefficients reported in Table 10 were statistically significant
(r = 0.48), which was not quite strong. It can be interpreted that there was a moderate
positive association between the subjects’ academic English vocabulary knowledge
and their academic achievement which means the high proficiency students may have
more knowledge of academic English words than the low proficiency students.
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Table 11: Subjects’ performance classified by their fields of study

Field of study N Max Min M SD
Engineering 30 50.50 18.5 34.85 9.18
Science 9 40.50 24 31.88 6.28
Industrial 14 34.50 19.50 26.28 4.60
Education

Regarding the subjects’ performance on the Academic Vocabulary test
classified by their fields of study (Table 11), it shows that Engineering students
performed the best on the test, implying that they tended to have better knowledge of
academic English vocabulary than the other subjects majoring in Science and
Industrial Education.

Table 12: Subjects’ test scores classified by their year of study

Year of study N Max Min M SD

Second 3 38 29 33.17 4.54
Third 19 48 19.50 29.97 8.72
Fourth 31 50.50 18,50 33.27 8.55

Considering the subjects’ performance on the Academic English Test
classified by their year of study, it is reported that the fourth-year students’ scores
were the highest, indicating that their knowledge of academic English vocabulary
grew at a higher rate than that of the second- and third-year students. It seems that
their vocabulary sizes expanded in relation to their years of study. However, it was
surprising that the second-year students performed better than the third-year students
who spent one year longer studying English at the university. It can be explained that
out of the 19 third-year students, 14 of them were Industrial Education students who
performed poorly on the test.
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Discussion

Even though a number of studies in academic vocabulary (Waring, 1997;
Laufer, 1998; & Zhou, 2010) reported that learners always scored higher on the
receptive test than the productive test, in this study, Thai EFL students performed
better on the productive test than the receptive test, but there was little difference on
their scores on both tests. Their receptive vocabulary seemed to become
progressively larger than their productive vocabulary. For productive vocabulary, the
students knew more high-frequency words than low-frequency ones. Moreover, their
knowledge of academic vocabulary was involved with their success in academic
study. In addition, their vocabulary sizes increased in relation to their age, and
learning experience.

Some pedagogical implications are drawn from the present study including
the teaching of academic vocabulary, the development of EAP programs, EAP
materials as well as academic vocabulary tests.

The AWL is a very useful resource for teaching academic vocabulary. The
lists of academic vocabulary can help in planning and assessing learning (Nation,
2001). Also, second language learners need to know academic vocabulary to deal
with academic discourse of different fields of study.

Therefore, teaching academic vocabulary should be explicit and mandatory,
especially at the tertiary level. Teachers can select the academic texts that contain
words from different families of the AWL, and plan some activities for their students
to practice them both receptively and productively. Academic literacy programs for
EFL students should be developed to provide them with optimum opportunities to
practice academic vocabulary.
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Appendix 1: Item analysis

Item Item Item Item Item Item
difficulty | discrimination difficulty | discrimination

index index index index

1 0.37 0.29 26 0.36 0.21
2 0.79 0.33 27 0.32 0.04
3 0.41 0.07 28 0.53 0.36
4 0.58 0.44 29 0.41 0.18
5 0.40 0.55 30 0.66 -0.11
6 0.26 0.07 31 0.79 0.18
7 0.55 0.33 32 0.81 -0.33
8 0.70 0.41 33 0.47 0.30
9 0.47 0.39 34 0.73 0.17
10 0.19 0.36 35 0.41 0.45
11 0.51 0.25 36 0.41 0.65
12 0.70 0.49 37 0.92 0.07
13 0.75 0.35 38 0.38 0.62
14 0.38 0.19 39 0.62 0.35
15 0.43 0.68 40 0.88 0.04
16 0.68 0.15 41 0.41 0.53
17 0.49 0.26 42 0.51 0.33
18 0.58 0.07 43 0.38 0.07
19 0.73 0.09 44 0.77 -0.02
20 0.41 -.01 45 0.06 0.39
21 0.53 0.23 46 0.15 0.30
22 0.55 0.53 47 0.49 0.28
23 0.60 0.07 48 0.06 0.34
24 0.66 0.23 49 0.47 0.26
25 0.77 0.28 50 0.19 0.45
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