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Abstract: Much of the research currently undertaken in trem af intelligent tutoring
systems hails from the Western countries. To coaoteany bias that this situation
produces, to gain greater representation fromebkeaf the world, and to produce systems
and publications that take cultural factors in t@waunt, experts recognize the need for
more intercultural evaluations and collaboratiofs. inform researchers planning field
studies in developing countries, this paper disssdive challenges that researchers must
address: technology adoption, school support, strinature, student culture, and force
majeur.
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Introduction

Since 2006, the Ateneo Laboratory for the Learn8wjences (ALLS) has studied the
behavior and affective states of learners usingca&tibnal software through human
observations and computer interaction logs. Thepqae of these studies varied from
determining which affective states occurred withialh behaviors [15], common

transitions between affective states [1], and n®déktudent affect and behavior [12].

All of the data gathering for these studies totdce in the Philippines, an emerging
economy in Southeast Asia. The circumstances untiah the research was conducted
posed many challenges that, in some cases, theshpartions of the work, if not overall
feasibility of the projects. The purpose of thigp@ais to document and discuss some of
these challenges, their implications on the re$e&éfcany), and the ways in which the
research team worked around them. These challeraggdrom students’ familiarity with
technology, the availability of technological irdteucture, and extreme weather
conditions.

1. Study Descriptions

The goal of ALLS is to derive new insights aboutwhtearners learn best through a
guantitative analysis of student-computer intecactiata. We typically ask students to use

82



a computer-based learning system for 40 to 80 rsmuduring the interactions, a team of

observers notes student behavior and affectivessté#th many cases, software also logs
student-computer interactions. Table 1 summarizesharacteristics of our studies.
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1.1 Descriptions of the Learning Environments

Data was gathered from different sets of studesisgunine learning environments that
ranged from intelligent tutors to serious gamesntegrated development environments
83

(IDE): Aplusix, Ecolab, M-Ecolab, the Scatterplaatdr with and without a pedagogical
agent, SimStudent, the Incredible Machine, Matrs®ia9-11, and BlueJ, an IDE Java.



Aplusix: Algebra Assistant [9][10F an intelligent tutor for pre-algebra and algebra
It provides students with drill and practice wittetlback in six content areas: numerical
calculation, expansion and simplification, factatian, solving equations, solving
inequations, and solving systems. Ecolab and Mdfca@re ecology tutors that assist
primary school children in learning about food cisaand food webs. In terms of content,
the two software packages are exactly the same.diffezence between the systems is
that M-Ecolab provides learners with motivationapgort in the form of a more-able
virtual partner named Paul. A more detailed desiorpof M-Ecolab’s motivational
support is provided in [12]. The Scatterplot tuteaches students how to create and
interpret scatterplots of data. Baker et al. dgwetba second version of the Scatterplot
Tutor with a pedagogical agent, “Scooter the Tuta®signed to mitigate gaming the
system (defined as misusing system features tor@geghrough the curriculum without
learning [2]). The Incredible Machine: Even More nfaptions [19] is a simulation
environment where students complete a series atdbguzzles. The student must
combine given objects in a creative fashion to agaesh each puzzle’s goal.

Math Blaster 9-12 [5] is a collection of pre-algelrills embedded in an adventure
game. The premise of the game is that a galactitm@nder is stranded on a planet of
monkeys. To escape the planet, the player hasgagenin pre-algebra games that require
him or her to add, subtract, multiply or divide poge and negative whole numbers,
decimals, or fractions. Finally, BlueJ is an intggd development environment for Java.
The environment allows students to edit a Javarprogcompile it, and test it. With the
exception of The Incredible Machine and Math Blaf€l2, all the systems logged
student-system data for later analysis. The versibmBlueJ used for our studies was
instrumented to be able to store every student mdion to the compiler on a central
server. All other systems logged the data locally.

1.2 Schools

The schools under study were principally locatedrman schools. Only one was located
in a rural area. Most were privately owned. Onlg #thool in which we deployed the
Scatterplot tutor study was public. With the excapof the Scatterplot study, all data was
gathered in the school computer laboratory. Thet&gdot study was conducted in the
computer room of the school’s library.

1.3 Populations

The populations under each study varied from gsadf®ol students to college students.
Aplusix, The Incredible Machine, and Scatterplaiad&][15][18] were gathered from first
year high school students. Ecolab/M-Ecolab parictp [16] were in the "4 grade.
MathBlaster participants [17] were from th& @rade. Finally, the BlueJ data [7] was
collected from novice programmers in the first aedond years of college.

1.4 Data Collection Methods

We used a uniform observation protocol to recoel lehaviors and affective states of
students using these different learning environsdPairs of observers--Masters students
in Education or Computer Science--conducted theemiasions. Most of our observers
had teaching experience. All had been trained ffer task through a series of pre-
observation discussions on the meaning of the oae=ythey were coding and through a
pilot observation exercise conducted at a diffesshiol.
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The observers coded a set of affective categadsvn from [6]: boredom,
confusion, delight, engaged concentration (a sutiséow [4]), frustration, surprise and
neutral. They also coded seven behaviors fromgi2ftask, on-task conversation, off-task,
off-task conversation, off-task solitary, inactivamd gaming the system. The observers
attempted to conduct observations in a fashiondithhot make students aware that they
were being observed at a given moment. To this stutlents were observed through
quick glances, through using peripheral vision,bgrpretending they were looking at
another student, so as to minimize the effecthefdbservations. Each pair of observers
was assigned to a group of 10 students. Obseratased among students in a pre-
determined order, and conducted all observatiorsyirthrony. Each observation lasted
twenty seconds. If two distinct behaviors or affieet states were seen during an
observation, only the first behavior or affectivats observed was coded.

Video recording and playback has been considesed &ss intrusive method of
gathering data on behavior and affect, so thatrebse would not be physically in the
same room as the students. However, the need tor@a@nd set up recording equipment
presents additional challenges.

2. Challenges

We identify five dimensions by which the challenggssach study can be characterized:
technology adoption, school support, infrastrugtstedent culture, and force majeur.

2.1 Technology Adoption

Over the last three decades, the Philippines has s& increasing investment in
information and communication technologies for edion. Both public and private
schools have been acquiring or receiving compudedvaare and software and Internet
connectivity to support teaching and learning. Hesve usage of these technologies is
often limited to the teaching of information teclkogy literacy [13]. Hence, few schools
use learning software as a regular part of their@uum. The rare to non-existent use of
sophisticated learning technologies such as igtgili tutors, serious games, simulations,
or microworlds confounds cross-cultural comparisonthat analogous populations from
a developed and developing country might be imjes$o find.

At the student level, the level of technology atlmp was an issue as well. Some
students, particularly those in the public schodlad little experience in operating
computers. The researchers had to provide them wadtfistance until they were
comfortable in using the computers. Some of thdesttiparticipants were unaccustomed
to using laptop computers in particular. As a regstkey would seek for assistance when
they got perplexed with how to work with the ma@&snThis may have had effects on the
manner with which they worked with the softwarewewer, this issue was not further
explored.

2.2 School Support
For any school-based study to prosper, particularig in which tens of students are

involved, it must have approval from the schooldmanistration, teachers, and the
students’ parents1l. We typically had to send fortetters of request to the school

! The age of consent in the Philippines is 18. Astrparticipants were not of legal age, parentasean
was required in order for them to participate ia study.

85



principal, asking for permission to come on to ginemises, use the school’'s computers,
and interact with the students. The public schoibigipal whose school participated in the
Scatterplot study was quick to give us her permirssthis experience was consistent with
the first author’s prior experience of data gathgrfor a previous study on computer
availability and usage in Metro Manila schools [13]

Obtaining permission from private schools was muncne challenging. Some school
officials ignored our requests outright. In onee;abe request was referred to a subject
area coordinator. The coordinator asked us to expie purpose of our study. When we
attempted to explain that the long-term vision loé study was to develop models of
human emotion, she literally laughed. We were raée do gather any data from that
school.

2.3 Infrastructure

For these studies, we needed 10 computers instaitedsome version of Windows. With
the exception of the BlueJ study, none of the iegrrenvironments required network
access. Although public schools are the quickegive us their permission, they are also
the least adequately equipped. The public schaokihfe Scatterplot tutor study had a
computer laboratory; however, we were not alloweduse it because it was occupied
throughout the day. The computer coordinator helpgedssemble a suite of 12 computers.
Most had been in storage, others were computers the library. All were in disuse.
When we visited the school to install the softwareto the computers, we found that
some did not have functioning CD drives or USB ésivMany of the mice were not
working. We had to replace them with new ones. \Wivsl versions ranged from 3.11 to
XP.

During the dry run, the computers stalled or awttcally turned off one after the
other. At the end of 80 minutes, we were down tmehputers. The computer coordinator
asked us for a few days to “see what he could @"the 12 computers that the school
assigned to the study, 8 were restored to a usthte. The remaining computers were
beyond repair as the graphic cards of the computad legacy ports (AGP), which meant
finding replacements would be difficult or very exigive. The research team brought in
two extra laptop computers to complete the sete fElam also had to bring in a projector
and speakers as these were needed for the intoyguetture. These initiated extra tasks
for the research team as the laptops, the projecidra make-shift projector screen made
of paper had to be set up before every session emeed. Extracting data proved to be
difficult as well. Data transfer was bottleneckedthe speed of the old processors, the
capacity of the memory modules, and the read spktek hard disks.

The private schools generally had computer laboeg that we could use.
Computers were uniformly configured. Hardware anfivgare were reasonably up-to-
date. There was one exception, though. One prigateol could only spare their
mathematics laboratory, which was full of their edtl computers. After the study, we
discovered that one computer’'s USB ports and disledvere not working—there was no
way to copy our data. We had to remove the comjsuitard disk and install it on another
machine.

Finally, the room / laboratory layouts varied freechool to school. In some cases, the
computers were arranged in classrooms-style, vilitboanputers in rows and all students
facing a common blackboard. There were other casedich computers were arranged
facing the wall, along the perimeter of the roorhisTposed a challenge to the observers
because it was difficult to find a spot that coglide them a good view of the facial
expressions of the students. On the other handests’ body language and computer
activity were easily observable.
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While the use of video recording might minimize ttallenges to observers in space and
positioning, the lack of available recording equgnrhand the need to install them for each
individual student in each study posed even greatexstructure challenges.

2.4 Student Culture

To minimize the effect of the observations on shidbehavior, quantitative field
observations involve the use of peripheral visiod abservation at a distance. One of the
more difficult behaviors to code or note, from tbbservers' experiences, is on-task
conversation. Because observers have to distarerast#ives from the student under
observation during a given time, it is difficult listen to what the student might be saying
when in conversation. To hear what is said in cosatéon, observers would casually walk
by the student, in the hope that something auavoleld be heard.

In most of the studies, students behaved as tigtasacould be expected. Students in
the grade school were particularly more expressiMeey smiled, laughed, frowned,
furrowed their eyebrows, exclaimed aloud, yawndrktshed, pulled at their hair, and
even put their feet up when they felt like doing Bowever, there were instances when
students tried to behave at their best when theyhiey were being observed. They would
stop conversing with their seatmates, sit up dttaignd focus on the work they were
doing. But after some time, they forgot they wesiny watched and would act more
naturally. One of the exceptions to the generadljural student behavior was observed in
an all-girls private high school. The students wexecemely well-behaved. They all sat
upright and faced their computer screens duringetitige session. They hardly spoke with
one another and addressed any questions to thHeeteddey resisted showing any facial
expressions or making any gestures. They seeméghtupnd rigid, which the observers
attributed to the culture of discipline that tharfcular school implements.

2.5 Force Majeur

The Philippine school year begins in June. This@dies with the start of the wet season,
the time of year marked with monsoon rains andagpis. In the middle of the Scatterplot
study, the Philippines was hit by Tropical Stormdoy (international hame Typhoon
Ketsana), the most devastating typhoon to hit M&temila since 1970. Typhoon Ondoy
brought down 341.3 millimeters or one month’s wasthrainfall in six hours, resulting in
landslides and floods ranging from two to six fiegfh. In the aftermath of Ondoy, official
reports indicated 464 deaths and damages to pablicprivate property amounting to
USD 237 million. Because of the rain and the floggliclasses (and data collection) were
suspended during the typhoon and up to two weeksdlfter.

The typhoon introduced a possible confound tostiuely: post-traumatic stress. As
we were studying student affect, we wondered ifdéeastation might have had an impact
on students’ overall mood, disposition, and motorsg—and hence the findings from the
study. Fortunately, when data collection resuméd, gost-Ondoy user groups did not
behave differently from the pre-Ondoy groups, tHowgpmittedly this data was not
statistically studied.

3. Discussion
Much of the research currently undertaken in tlea af intelligent tutoring systems hails

from the Western countries [3][11]. This resultsaim unintentional bias—both empirical
studies and theory are founded on a Western mindgetounteract this bias, to gain
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greater representation from the rest of the waidl to produce systems and publications
that take cultural factors in to account [11], experecognized the need for more

intercultural evaluations and collaborations [3]hisT paper's authors are eager to
participate in these collaborations to further explintercultural comparisons. However,

we flag the unique difficulties that come with d®phg these systems and conducting
field studies in developing countries.

Limited technology adoption has an impact on therfcy with which students can
interact with the software as well as on the dimnparability of a developing world
sample against one from a developed country. Schgmport is essential but sometimes
difficult to acquire. The availability of hardwaesmd software dictates whether a school is
a feasible test site or not. Indeed, in our experethere seemed to be a tradeoff between
schools support and infrastructure: the schoolh tié better infrastructure often refused
or ignored our requests, whereas the schools wtiteld infrastructure were much more
hospitable. Whether or not the phenomenon of isteszobservable at all is dictated in
part by student culture. Finally, natural and masdmcalamities can have serious impact
on school schedules and, consequently, data dolecThis paper is not meant to
discourage these collaborations. Rather it is maimform researchers, to help them plan
their field studies with a broader range of consitiens.
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