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Chapter 15

INTERACTIVE FICTION AS EDUCATIONAL GAMING
FOR L2 ENGLISH IMPROVEMENT

Federico Gobbe®
DICOM - University of Insubria

Abstract

This chapeer presents an application of Interactive Fiction (IF) as a main tood for 1.2
English young leamers i a “learning . by-doing’ spproach, based on & pikt experiment.
IF & rooted in the history of Computer Sclence and Artificial Bateligence as & main
wol of playing through computers when they had Sutle graphics, if any, s playing &
performed as 2 text-hased man-machine diaslogee. Most IF novels wore writien i the
1970s and 19805 and were adventures, often setthed in 3 w¢i-fi or Satasy world — the
most notable being Zork and Amnesia. Afer the development of computer graphics,
IF became a divertissoment for aficionados, who formed a lively ool commusity
m»wmm&m—oﬂnhwmm—d‘dmw
ratives. Some ad hoo programming languages were designed for IF writing, such
= laform, Hego or TADS, but they st required previous programeming skills beng
odject-oriented. This situation changed in 2006, when Graham Nelson released laform
7. Usidke the previoss vervicas, Inform 7 does not regeine amy particular programesing
skill, as commands are written directly in Eaglish, preforring a declarstive ralo-based
stylo of programmieg over object-orientation: the reselt is a highly humas-readablc
source code. Now, there is a consistent set of nasranives wrinen in Infoem 7 mailable
for free, a3 well as an advanced 1DE in different operating systems, so that lafoem 7
can be casily wod is B¢ clssrcom, Afler playing some existing advemtures, in or-
der 10 Jearn Bow 10 deal with & sophisticated natursd language parscr (and its Emits),
sudents are grospod together in order 10 write their own IF stories w be played by
the other toams. The paper shows some educational strategies in using Inform 7 =
the classroom with the followisg goals: to improve L2 English proficiency; to acquire
the basics of natural lasguage processing. to expand creative writing skills, dealing,
for instance, with multiple endings; Ssally, 1o teach the fusdamentals of competor
programming.
* E-reail addeew: foderico gobboi@uminssbra it Contact address: Foderioo Godbo DICOM « Dipastinents
& Informatca ¢ Corsunicanions, Univeraty of Insubeia, via Mazzied 5, IT-21 100 Varese (Taly).
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1. Introduction

I Italy, pugils are often exposed to L2 English in peimary schools of even kindergariens.
Nonetheless, evidence has shown that their L2 English peoficiency, even afler § years of
studying at school, is Jess than satisfying in most cases. The teaching approach and the
educational setting in the chassroom is one of the variables that can be comtrolied in order
%o achieve better resalts in learning. My claim is that the “tell-and-test” method followed by
most L2 English icachers — ¢.g., theough filling holes in fixed phrases, oe throsgh mwultiple
choice questions — has severe limitations. In fact, if the act of learming can be descnbed
as an act of seavch for meaning, the “tell-and-lost” forgets to consider a main aspect in
leamming: the fact that the Jeamer does not learn anything sbout the procesy of learming, and
analogously the teacher wants 10 leamn from the Jeamers about their peocess of learning —
these are the principles of metalearning ssd foedback, as stated by Bateson [1972].

In contrast, constructivist appeoaches im lesrning give emphasis to the role of the learner
as o unique individual from ome side and the role of active collaboration amoag learners
from the other side. In this perspective, the result of keaming is the finding (or building) of
a mental model with its own rales of regulating knowledge chumks, calied learming unity,
Each leaming unit s formed both by a Jearming process, 1.6, the sct of leaming in stself,
and a2 metaleaming process, i.c., the act of lecarning how 1o leam, 1 argue that the process
of learning becomes much moee quick and effective if the metaleaming peocess becomes
explicit to the teacher as well as %0 the Jeamers. In Vygotsky's terms, the goal is to put the
Zone of Proxamal Development (ZPD) to zero as quicker as possible [Vygotsky, 1986]. The
ZPD is the difference between what the learner is able 10 do without belp and what is able
to do with the help of the teacher or peers. Consoquentially, leaming should be measured
in different settings, i.c., first in groups or im pairs, then without any help,

In this chapter an application of this constructive approach 10 the known problems of
L2 English learning is proposed through the use of Imeractive Fiction (1F) in an educational
condext

2. Interactive Fiction as an Educational Medium

IF is a new foem of literacy possible only with computers, from their carly age, In fact,
IF writing historically is one of the first application of computing for gaming, because it
needs little, if any, graphics, as playing is performed as a man-machine dialogue. Most IF
adventures were writhen in the 19705 and in the 19805, when graphics in computers was mot
a given feasare as it is nowadays; the most successfial, e.g., Zock or Amnesia, were setthed in
sci-fi or fantasy woelds — for a more detailed account about the history of IF, see Moatfort
[2003).

In rocent years, [F aficionados put interpreters, IF binary and often source code filkes of
classic games into the imternet, forming a small but very living comenunity. A more of less
official repository of classic and new IF games is the IF Wiki. There is even with an annual
competition for new IF stories writiem within the current year, called ‘IF Comp’, plus the
"XYZZY Awards’, for specific features of the stoeics.! Therefore, there is a quite large

"The IF Wiki o svailable af http: / /i fwiki org whll the oficial web site of the IF coe b Reep:
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of the teacher is crocial, as well as the user interface foedback.

But the most exciting phase is 10 Jet leamers write their own IF stories, which is the
second phase of their L2 English improvement. To obtain this eeselt, [ angue that & particu-
lar ad hoc prograsnming language for [F writing should be used, called Infoem 7. Most IF
games have been writien in ad hoc programming languages, where some layers of abstrac-
tions are alrcady implemented in the language, such as the avatar, the rooms, movements
and basic commands. Since the 1990s, the most used ad hoc programming languages used
%0 write IF stories are Hugo, TADS and Inform. Until 2006, they all had a C-like syntax
with some form of object-orientation — see MacLennan [1999] for a comparison between
different principles of programaning. [n practice thas means that, in onder 10 wrile a game,
the writer should also be competent in the fundamentals of object-onientiag peogramming,
which is a high request for the classroom, both for young Jeamers and the teacher. This fact
anguably has limited the production of mew IF stories. For this reason, following the hy-
pothesis that “the satural lainguage im which 10 write interactive fiction is matural lainguage”
Nelson [2006] relessed the 7' version of the Inform language, which is completely new,
compared 1o the previous ones. As compuler prograsming is 2 particular way of writing,
because it is human-readable and computer-executable a the same time, & good program-
msing languages should take into account both aspects - Nelson [2006] i Bact was explicitly
inspired by Domald Keuth's “literate programming”. IF playing is perceived as a contin-
uous dialogue between the player and the computer where the goal is 1o reach a state in
which both are content, i.¢., the player succeed % make the avatar do what he or she bas in
mind. Hence, a particular attentson is gives 0 humas-understandabslity of error messages.
Ia sum, Inform 7 is built over a Y.years experience of IF writing under a very particular
sppeoach, which ivolves the well-known problem of the codification of natural inguage
semantics. Also thanks 1o the advanced [DE, which provides a map of the possible actions
that a player-reader can take in & given moment, Inform 7 very quickly became one of the
most used programening languages for IF games. Finally, there are some [F narmatives writ-
tem in Inform 7 available in open source, 50 that a newcomer can study and understand how
%0 write this kind of code, which is a subset of English.

3. The Pilot Experiment

In order o understand how Inform 7 is feasible for the classroom, a pilot experiment was
conducted with the author as the teacher and Scbastiano Gobbo - ane of author's broghers -
as the beamer (13 years, at the time of the experiment, December 2006).° The experimental
seiting was settled as follows. A single computer for teacher and learner was provided, and
the keyboard was switched from the teacher 1o the player every 25 minutes, plus 5 minustes
break. The person actually using the keyboard is called *driver’, while the other member is
calied “navigator'. This setting is known under the name of pair programming, 3 key tech-
nique of Kenl Beck's eXtreme Programming (XP) software development paradigm [Beck,

It s worh noticieg that, ot the time of writing (17 july 2009) there Is no known use of lafoess 7
spocifically for 1.2 Esglish clasarooens, scconding %0 Emily Short's g published in B0 official web sie,
nttp://infora’. com By now, ero is an c-daming expenionce condectad i Genneery Owough & Ges.
man vorsion of fnfermn T {see Donick [2009] is Harsbach et al. [2000], whilo all other adtecational experiences
srvolve LI English loarsers, ssont ofien for empowering Bieir liseracy - sog for inntance Koadnas et al [2006).
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1999 Moreover, the 25+5 minutes are called a powmodoro (Italisn word for “tomato”), »
time-boning wmit of focused work, s defined in the Pamodoro Technique ~ see Gobbo and
Vaccari [2008] in Abeabamsson et al. [2003] for an account. The first part of the experi-
roent was conducted i 3 hours of pair programming during  Saturdsy afterncon, in which
3 poasodon were comsmed i total (sometzmes beeaks are longer than 5 minutes).

The first two pomodoros were spent in IF playing: in the first pomodoro the the teacher
was the driver, and he asked the leamer questions about what to do, while in the second
pomodoro the question were still asked by the Jearser, cven if he was the driver. The game
chosen by the teacher for the first play was Floagpainr by Emily Short, the winner of IF
Comp 2006, which also obtained the Best Setting and Best NPCs XYZZY Awards 2006
(NPC stands for “Non-Player Character’). Emély Short is one of the most active and well
kmow IF writer, and this story bas a novice mode as well as a gradual hint system, a very
belpful feature for beginners. Furthermoee, it has a good smber of rooms, so players keam
how 10 repeesent mentally & map described caly by words writien i a L2 language. A
couple of tricks were successfully solved - with the help of hints, It is worth mentioning
that the teacher had already played this game and be had told this fact in sdvance to the
learner, who had the fecling to be safe, drastically reducing asociety. Morcover, there is no
cruelty in the narrative, ie, the avatar does not risk to die or be injured, or % injure any
NPC.

After the second break, the icacher proposed 10 remove the cartain and write their own
[F story. The leamer was & bat reluctant, but he was coavinced by awareness: each IF story
can be published officially, i.c., it can be marked by a unique identity number called IFID -
a soet of ISBN for IF stories. The perspective 10 keave a trace in the internet with his very
own same as an author was received enthasisstically, so that the third pomnodoro could stan.
The scenano was completely decided by the Jeamer, who expeessed the desire that the IF
writing process should termimate in that afternoce. Therefore, only a short story could be
written.

Figure | shows the final code of the first release of Mowza s Phanton in the Inform 7
[DE (Windows version). The IDE resembles a book: on the left page there is the source
code, on the right one the code is playable for testing - if no syntax emrors are found. The
full writing of this very short story — only three rooms, three sceneries, one object — was
dome in two pomodori. In the first pomodoro the teacher was the driver, as be bad some
previous knowledge about the syntax of [nform 7. In amy case, the description - i.¢., the
text in light blue put between quotes in Figure 1, which is actually read by players - were
completely chosen by the learner, who had decided the scenario. Coaversely, the shoet
plot and the source code (Black colosred in Figure 1) was written by both.  Sometimes
syntax ermors ccourred, maialy dee 1o anaphora resolution failures: im a couple of times the
solution was proposed by the leamer, Afler two pomsodon the code was ready, i.c., without
any syntax error. In the last pomodoro, Romusido Gobbo, the developers' father, played
the game as a tester and he secoceded to complete the game in spproximately 5 minutes.
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The rest of the pomodoro was spent by the teacher in uploading the source code, filling the
foem with basic information.” The teacher asked the learner if peers, ¢.g., classroom mates,
could play it within the next week, as the next saturday they would have the possibility to
meet again.

As seen, very short time was spent in lesting, i.¢., playing, befoee delivering the game
mt0 the [F Wiki repository. By o means thas is & good practics: it is inleresting 10 nole
that the game was played by a couple of Schastiano’s friends within the week but mo one
noted the bug (Figure 1, night), probably because they never played an [F game befoee.
Anyway, one of them said that *a good game should have poiats’, a feature that secither the
teacher nor the learner were thinking about while writing. On the conteary, some people in
the community suddealy noted the bug, classified as an ‘clided puzzie bug” and they put a
note into the wiki page dedicated to Mowza s Phamsoss.” The reasons dehind the bug are
quite clear. As shown im Figure 1 (right), the door can be passed through without unlocking,
“Aying" directly into the Arengario's Main Building. The problem & in the woed ‘through'
in the source code, which does not refer to a precise room: the door can be unlocked, bet it
brangs nowhere,

After o week the teacher and the Jeamer met again, and the seacher explained the bug,
which can be considered a kind of errors.  Under a constructive point of view, errors of-
ten are good signals foe farther improvement: the leamer was stack by the fact that the
compiler disd not podnt out the ermoe, 5o the tcacher cxplained the Gfferent between syntax
and semantics, a crucial concept in language understanding, both considering natural oe
programming languages. This learning undt is very important, as the activity of IF writing
not only improves the competence in L2 English, bot it also teaches some fandamentals of
computer programming.

A couple of pomodon were spest 10 write the second and last version of the game,
where the bug was solved and a basic system of point rewarding was added — according o
the desiderata expeessed by the leamer’s classeoom mase, Figure 2 shows an optissal play
with point rewarding, sad the bug fixed.

It is interesting to delve into the solution found for the bug. In fict, the teacher let the
leamer peapose how 10 refactor the code, ie., how 10 rewrite part of the narrative. The final
solution was found by the keamer, ie., adding a new room, called Arengario’s Stairs. This
solution & not so trivial as it can appear ot a first glance o experienced people. In fact,
IF writers wsing Inform 7 should Jearn that also stairs can be a room, “room” being one an
abstraction used by the parser 10 bulld the gaene woeld space. Nelsoa [2006] clarifies that
the number of such abstractions, or “bullt-in kinds”, wias kept 1o a minimum, compared 10
other programming lasguages suited for IF such as TADS, so that the initial leaming curve
of Inform 7 &s veey low,

"Sechetp i/ fwww, 1 0wiki  org/ index, php/Monza' 8_Phantom, which i the permanant lisk is
the [F Wik repository, with its snigue 1D,

‘See hetp: //1twiky org/index . php/Elided_puszle bug for & doscrption of this kind of
hags, which s oypical of novioe BF winkers,



The greec phantom of Momes s ont. Woukd you el e e S 87

M sa s Pt

M e nitve Staitaro & Federcs Gotto

Nban 1 [ Rt COSD18 1 ko T badl IASAT [BAE.20 1D BN

Fimsva Moona

Vi aow ol Pares P, & sl o dernaling e i O Norhen part of Ry, nest 10 Wilen. A P oerter
P 0w i, A sl spe - ol of Paaza Roma.

The loundain i & poung womas wilh & bog I har Al From Be Sag's mouth water sprnides ot @ P lourtan

» x foustaln
e tan & 3 S awy

b-:
[Vour score has ot gons «p By e ponta |
- et
L
8 g mwnin of red bk Under e main vt Sare I & porico. You are insdie Pa jorica There & s
o o T Partuges 1 lemds b P v Gkl
The wocden doot  wery ohd s § 5 ok
> urdock door
[ P wver ey
Wou smock e wooden door
e S0
Congratdatiora | Your acore s row 10
[Your score has ju gore &9 By S poinis |
»n

Wou we ot P bomoe sl of Anngare.
The wsiien dent s vacy oMl and | 8 Now dpen.

’:ﬂﬂ-d‘.“dnﬁh“

Arwrgants § Main Busdng
You stter e man Suldng, which & sessetialy & e Ml You see & g bax reie

Figuare 2. The playing of Mownza'y Phantom (final version),




Interactive Fiction as Educational Gaming for L2 English Improvemest 347
4. Discussion

The activity of writing an IF narrative involves a lot of differest competences, and an
educational sctting puts on the table some additional prodlems. Here, [ want 10 discuss pos-
sible extensions of the pilot experiment i & classroom of L2 English Jearners (10-15 year
old). Luckily, in the handbook recemtly released by Alkin [2009), which was writlen having
i mind beginmers and especially youngsiers, there are some advices, based on the authoe's
experience in the classroom, He lists five common prodlems s starting 10 write & stoey
with [aform 7: forgetting to say “say”, missing period at the end of a sentence, mispelled
word; colon imstead of semé-colon or vice-versa; wrong isdents. Quate imterestingly, two of
them are typically errors comceming compuler programming (wroeg isdents and forgetting
1 say “say”), while the others are writing errors whach are valid more in general, Under
& comstnuclive perspective, Inform 7 sooms 1o teach learners o be very precise in writing,
which can be considered a highly valuable result. For sure, another cogmitive module ac-
tivased by IF playing is the art of problem solving: very often a story in a given tumpoint
puts the avatar in a blocked position, that can be overcomse only through the solving of some

It is important to note that the educational setting showld be changed in the context of
a classroom classroom, 0 order W follow the path of the palot experiment. These are the
phases individuated in the pilos experiment: first, playing IF games; second, writing an
IF story in pair progamming; third, testing the story in development; fourth, esting the
story i delivery, ie., make other people play it; finally, code refactoring for bug fixing, and
releasing. The first phase can be organised as follows: the teacher brings in the classroom a
Bptop and a peojector, and be plays the game asking for help by the students. This permits
o familarize with the parser im an casy way. A chalk and a blackboard can also be wseful
to depict the symiax intricacies of Inform 7, in ceder 10 avoid the frustration described in
Lancy snd Hayes [1988],

The second phase is more challeaging. A good scenario should be defined in advance,
50 10 2void non-compalible ideas betwoen learners. A suggestion could be 1o imagine a
quest, which does not need 0o much knowledge of Inform 7 syntax — in comparison, the
management of NPCs is much more difficult, For example, let's imagine that the twehve
stars of the EU flags are lost in twelve important museums in member state capitals, e.g.,
Musei Vaticand in Rome, or Tate Gallery in London. In Inform 7 it is possible to add images
10 the descriptions: if twelve schools being in different countries across Europe write twelve
quests, adding descriptions and images of their museums, the teachers should put the quests
together in a given room and aflerwards every matiosal team has eleven unknown guests to
solve. Im this way, leamers could not only improve their English, but also mcrease their
knowlodge of arts. To retain the pair programming technique within 8 group, a sesting called
rawdori — which is a Japancse torm, used in martial arts o describe free-style sparning., ofien
with multiple siackeors - sometimes wsed m XP software developers. The randori sciting
adapted for the classroom i as follows, The teacher has a laptop and a progecior, with
the Inform 7 IDE wp snd resming. Every S minutes he or she iavites a learer 1o join the
teacher as the driver: in other words, the teacher always remains the navigator, Le., he never
touches the keyboard. If the driver is blocked, it will be chamged. Of course, the order of
mvitation %0 join is mot known in advance by the class members, so bopefully every leamer
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should keep the stication high, as withim 5 missstes he o she can be asked to write along the
writing line of someone other. The third phase is made up at the same time, i.e., sometimes
S minutes are speat 10 rum the game for lesting.

If we arc in the scenario where more classrooms are participasing the peoject - e.g., the
quest of the EU stars — the founh phase is similar to the first oee, save for the fact that
the class isn't playing a published [F story but a pre-production part writien up by another
classroom. The last phase, i¢., putting all together, bug fixing and releasing, could be done
by the group of teacher, again through a randori, with the difference that the newcomer
becomes the navigatoe, and the cxisting mavigmor becames the driver, while the past driver
goes back in the public.

5. Conclusion

Emily Short, when she was a session chair in Hypertext 2007 Conference, noted that IF
playing is “not so much an oppoctunity for the player 1o kvent a chamcter (as seem in role-
playing games) but to play a character already designed by the author: to become familar
with that chamcter’s quirks and limitations, beliefs, peejudices, and circumstances.” On
the other hand, writing an IF story letsx the leamners build such a character, which could
be important in an age where personal identity is quickly changing. As a fimal note, cee
of the interpreters for playisg IF nareatives written in the Inform 7 formal, called Froe,
is also available for handheld game consoles such as iPod Touch, Nistendo's Game Boy
Advance snd Sega Dreamcast: this fact can be used as an additional motivation for cagaging
young leamners in writing [F stories.” In conclusion, Inform 7 has peoved to it the need for
improving 1.2 English knowledge under a *leaming-by-doing” approach, and additicaally
i also teaches the fundamentals of computer prograsming as well. Finally, the IF story
scenanio can be chosen appropriately, for instance regarding ants.

[ wish 10 acknowledge my beother Scbastiano and my father Romualdo, who agreed to
take part in the experiment. | should also thank Annse Mazzoceo, for discussing with me
possible extensions of the pilot experiment in real classrooens, putting in evidence the goals
and the problems. Finally, | also want to acknowledge my friend and colleagee Matico
Vaceari, who 108d me first that the community of IF aficionados was well alive, creating
amazing new sl dike Inform 7.
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