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Abstract

This project was done to evaluate whether the incorporation of technology into Spanish
courses would be beneficial. A survey was given to nearly 100 current Spanish students
and was then analyzed. Various resources pertaining to the subject along with the
survey results led to the conclusion that technology based learning would indeed be
beneficial for WPl students. A range of common to rare technologies could eventually

be used in Spanish courses.
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1 Introduction

Spanish is increasingly becoming a more important language to know. Being a fluent
speaker can be of great help to someone in getting a better job, it is also an important
contributor to a student’s cognitive development, and even helps our national security
and economy. Learning about, and experiencing other cultures, will give students a
more complete understanding of the rest of the world, essentially “opening their eyes”
to things they might never have expected. Conversely, knowing where individuals fit
with regards to the rest of humankind will greatly change their perspective of life, thus

helping them grow and mature due to a better understanding of themselves.

Since acquiring fluency in Spanish can be so beneficial, it becomes apparent that
students at WPI who take Spanish courses should end up becoming fluent or at the very
least, very competent in the language. The methods that are imposed in the courses
now do not always allow this level of accomplishment, so something must be done so

that our students can achieve higher levels of fluency.

Many students at WPI take Spanish courses to fulfill their “Humanities and Arts”
requirement. Six courses are offered that teach the students how to become quite
proficient in the language. These courses are mainly taught in the same manner as they
have been for decades, by the repetition and memorization of verbs, grammar,
sentence structure, etc. This is neither the most “fun” nor interactive way to learn a

language or anything at that. Therefore, this opens up the question of how to improve



the system so that students will learn faster, stay interested, and at the end of the six
courses, become even more articulate in Spanish than if they had done things the
“traditional” way. This is where incorporating more technology in the classroom could

end up being of enormous benefit.

The students of today are very different from students from the past. The reason for
this can be best explained by the culture we have been brought up in, especially the
influences of technology and its incorporation into all aspects of our lives. As
technology advances, people adapt by doing and learning things differently. This
becomes problematic when people become so digitally focused that they have
difficulties learning and even paying attention when material is taught using the same
methods as they have been for decades. This is why modifying the way in which Spanish
courses are taught could be quite beneficial to WPI students, especially if the addition of

more technology becomes incorporated.

Many different types of resources were used in determining whether changes should be
imposed and if so, what types of changes would be the most beneficial for students.
These resources fully encompassed both language learning and learning in general.
They ranged from previous studies, what types of technologies are currently available,
how the brain actually learns and remembers things, and even the psychological factors
involved in learning. Incorporating many if not all aspects pertaining to the subject of

solving this problem is the best way to get the most complete and accurate results. This



is because when viewing the “Big Picture,” all of the smaller pieces that make up the
whole must also be analyzed, or else the full picture cannot be completely understood.
A survey was also given to 86 WPI students that were currently taking a Spanish course.
This survey was given to understand the student’s motives behind their learning
Spanish, and their opinions on what the best method of learning Spanish is. The final
guestion on the survey was whether they thought it would be beneficial to incorporate
a fun video game into class, through which Spanish would be learned. This final
guestion was the primary focus of the project, and the students surveyed were greatly

in favor of this new incorporation.



2 Background

Spanish is an ever-growing, important language and when learning it as a second
language (L2), it is crucial to be using the best tools available. Becoming bilingual,
especially in Spanish is very advantageous when searching for a great job. Most schools
teach Spanish in the “traditional” way, which revolves around route memorization. This
is not the most effective way to teach the class, especially now that more and more
technology can be incorporated into the class. This chapter will address many types of
technology that can be used to learn Spanish along with background information about
learning, memory, and what seems to work best. The first section will look at the
different types of computer-based technology that can be used and are being used to
teach Spanish. The second section will talk broadly about learning and memory, and the
best methods for learning new languages. The third section will discuss interactive

games through which one can learn a second language.

2.1 Various Technologies Used for Language Learning

The technologies that are being used for language learning focus mainly around
computers and the Internet. The first types of technology mentioned are social-
networking sites that allow people to interact socially over the Internet. Next,
computer-assisted language learning will be discussed. Further on, podcasting and
video-podcasting are discussed which broadcast audio and video files over the Internet.

The final topic being discussed involves computer software that teaches Spanish.



2.1.1 Social-Networking Sites for Language Learning

Social-networking sites (SNSs) like Facebook and MySpace have been shown to be able
to improve L2 learning by directly communicating with other people around the world.
It has been demonstrated that when communicating, especially with native speakers,
you will learn a lot faster and a lot more. If a good relationship builds between a native
Spanish speaker learning English and some English-speaking individual learning Spanish,
they can practice speaking to each other in the language they are learning, so they can
correct each other as they go. However, this is not a live voice chat, which would be the

best way of this type of incorporation (McBride 2009).

2.1.2 Computer-Assisted Language Learning

Computer-Assisted Language Learning (CALL) has come a long way since it was first
developed. Call has the ability now to help with a student’s pronunciation and can also
show you when to pause, stress words or phrases, and the use of intonation (Tanner
and Landon 2009). The type of feedback with CALL programs is very important, because
if you just click a button to get the correct answer, you probably will not learn as much
as you would if the program gave you hints and explained why you were wrong. This is
why if using a CALL program it must be very good at showing where the student went

wrong, because that is how they will learn (Murphy 2009).
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2.1.3 Podcasting and Video-Podcasting

Both audio podcasting and video-podcasting can be quite beneficial to L2 learning.
These methods allow students to record either their voice, or a video of them doing
some type of assignment. These recordings can then be put on the Internet and viewed
by anyone, or by only a select few. Once a submission has been made, others can view
or listen to them, and comment and correct anything that they know is incorrect. This
has been shown to work quite well with a small set of college students who submitted
3-5 minute podcasts, to which their professor and peers left comments and feedback.
Their individual pronunciation was initially emphasized, but towards the end of the
semester, the students became more focused on the grammar and vocabulary and less
interested in the correct pronunciation, which would be the only downside to this
method (Ducate and Lomicka 2009). Video-podcasting is very easy now mainly because
of YouTube, in which videos can be uploaded instantly, for the whole world to see.
Some people may be shyer than others and not want to participate in submitting videos,

so they could just submit a regular audio podcast (McBride 2009).

11



2.1.4 Language Learning Software

There is a great deal of language learning software out there today. The most known is
probably Rosetta Stone, which of course claims they are the best, but there are other
good programs like Fluenz Spanish and Rocket Spanish. Rosetta Stone mainly shows
pictures and has native speakers say words and phrases, so you learn by combining a
visual input (picture), written words, and sounds, without any English. Fluenz Spanish
on the other hand translates everything from Spanish to English using native speakers
and can have the subtitles on or off. Rocket Spanish is for people who can learn by just
listening, and the files can be played on an mp3 player, whenever, wherever. Therefore,
there is a big variety in types of software that can help one learn Spanish (Rosana Blog,

The).

2.2 Learning, Memory, and the Best Ways to Learn a New Language

Learning and memory are the basis of learning and being able to use a new language.
The first part in this section will go over how the brain actually learns and is able to form
memories. The second part will explain how a language is learned with respect to a
psychological background. The final section will discuss generally good ways of learning

Spanish.
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2.2.1 Learning and Memory with Respect to the Brain

The brain has many parallel pathways, like with vision. When something is seen, its
motion, color, and shape all run in parallel on different neurons and land in different
parts of the brain where they are further processed. So one may think they are
observing something in one area, all at once, they actually are not (Bear et al. 2007,
330). The brain also shows plasticity, in which different parts can overlap and take on
different functions. An extremely big help in memorizing things is the concept of
relational memory. This is when memories form that links everything that is happening
at once, which demonstrates that memories are best formed when many if not all the
senses are involved (749-750). This is a key feature of declarative memory formation,
which is the type of memory that involves learning Spanish for example. One final
example that helps show that memories are connected through all senses is that if a
rose is viewed and smelt, either the smell or the sight of the rose can tell you that it is a
rose, but the same cannot be done with something like an onion. This shows a genuine

association between the two stimuli, and that one can lead to the other (780).

2.2.2 The Psychology of Learning a Language

There are two basic approaches to learning how to read a new language. The first one is
the phonics approach, which focuses on phonics and the basic rules of translating letters
into their appropriate sounds. The whole-language approach indicates that reading

materials should be meaningful, and focus on real-world material. This approach

13



teaches the recognition of whole words and even sentences, without having to go
through all of the phonics stuff in which learning can become much faster. To increase
vocabulary, direct instruction teaches students the definition of words; and immersion
has students involved in reading, listening, and other activities by which the students
learn the definitions simply by being directly involved in whatever process they were
presented and realizing the context in which they were used. Most researchers agree
that most vocabulary is learned by this method, not simply memorizing the definitions

(Santrock 2008, 369-370).

2.2.3 Definitive Ways to Learn Spanish

Captioning videos has been shown to improve understanding of foreign films because
English sub-titles can be read as a Spanish movie is being watched. One particular study
showed that for Spanish students, captioning the video the first time watched and not
captioning the second time was very effective when having to perform an oral
vocabulary test after watching the videos. This method could reduce the listener’s
anxiety and activate selective and global listening strategies, thus allowing automatic
processing (Winke et. al. 2010). Traveling for an extended amount of time to a Spanish
speaking country is also a great way to fully immerse yourself in Spanish culture and it
allows you to learn Spanish very quickly. Since all parts of the brain are somehow
linked, going away for an IQP or MQP, and studying abroad will leave you fully

immersed in the language. You would have to speak Spanish, listen to it, read it, and

14



see everything that is culturally Spanish. One company that specializes in this is called
statravel, and if you book with them online they actually have a class to teach you both
the language and culture, and you can also roam around and go on tours and just

explore the country (Elrod).

2.3 Interactive Games

A few interactive games have either been used or created in order to learn a new
language. First, there is a game called TILT that is used by American soldiers to learn a
new language like Arabic, and is an extremely advanced game. Second, there is a
website called games2train.com, which contains much simpler games but can also help
in language learning. The last section will describe how a game like The Sims 2 can be

used in language learning.

2.3.1 Tactical Iraqi Language and Culture Training (TILT)

This game is used by many of the United States Armed Forces, in order to learn Arabic
language and Iraqgi culture. This game is extremely advanced; you speak Arabic into the
microphone, and are instantly given feedback on how, what, and when to speak Arabic.
It also gives you tips on what kind of body language you should be using when
conversing. It not only teaches you the language, and also that it is not just what you
say that matters, it is how you say it (Leipold). The game teaches these vital concepts

through its advanced system that allows the game to analyze if any mistakes are made
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in either speech or body movements. If a mistake is made, a villager may call you out
and you may be in trouble. The reason for having this amount of technology is that in
real-life if one of these vital mistakes were made, that soldier would be dead, so

essentially this game is saving actual lives (Murr 2004).

2.3.2 Games2train.com

This website has simple games in which Spanish can be learned. These games are
guestion-led, and can be used solely with questions, if you do not want to play the
game. It teaches through the use of not telling you what you already know, learning
through mistakes, multi-sensory stimulation, and many other methods. You can
discover things or have tasks that must be completed, so with this program you get a

wide variety of approaches by which to learn (Prensky).

2.3.3 Language Learning Using The Sims 2

The Sims 2 can be used to learn and practice Spanish by recording what your character
is doing in the game, and synchronizing it with your character actually doing what you
say they are doing. The professor can then correct any mistakes, and students view and
listen to what their peers did. This most likely can be done using other games as well

(Purushotma 2006).
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3 Procedure

The main goal of this project was to see whether incorporating technology-based
learning into Spanish courses at WPl would be beneficial. Research was done on topics
that showed how language could be taught via the use of technology. Most of these
resources were found through the internet. One particular on-line journal was very
helpful, because the name of the journal was “Language Learning & Technology” and
that included exactly the type of references | was looking for. Any data that could not
be found there that needed to be up to date was searched for online and eventually
found. The information about the brain and psychology with respect to learning was

found using textbooks | already had.

The survey that was conducted was given to Spanish students in Professor Ingrid Matos-
Nin’s Elementary Spanish | and Advanced Spanish | classes, one to Professor Margarita
Halpine’s Advanced Spanish | class, and one to Professor Maria Warren’s Elementary
Spanish | class. Once all of the surveys were tabulated into Excel, graphs were made
visually showing the results. Most of the data was represented as pie charts, because

they made the most sense when dealing with percentages.
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4 Results

This chapter contains the data gathered from the 86 WPI students that took part in the
voluntary survey given. The English version of the survey can be found in Appendix A,
which was the survey that was given to the students. The survey has also been
translated into Spanish, and can be found in Appendix B. The raw data from all 86
surveys can be found in Appendix C. The raw data is useful for very in-depth analyses

because it shows each answer for every individual.

The first part of the survey asked the sex and graduation year for the participant. This
data by itself provided no value to the goal of the project, so no figures were made of

them.
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The first actual question on the survey asked why the student was taking Spanish
classes. The five possible responses can be seen below in Figure 1. Some students
chose more than one response, and since the graph was made to represent all of the

data, it is shown as percentages for all the data collected.

Reasons for Taking Spanish Classes

No other
languages
6%

Family/other __
influences
3%

Figure 1: Reasons for Taking Spanish Classes



The second question asked whether the student always wanted to learn Spanish. This

was a simple yes or no question and the combined data can be seen in Figure 2.

Always Wanted to Learn Spanish

Figure 2: Whether Spanish Always Wanted to be Learned



Question 3 asked what the students wanted to accomplish by taking Spanish. Some
students again chose more than one response, and the percentages per response can be

seen in Figure 3.

Expectations from Taking Spanis

¥ Good Grades
® Becoming a fluent speaker
¥ Learning Spanish culture

¥ Other

Figure 3: Personal Accomplishments from Taking Spanish Courses
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The forth question on the survey asked if they thought their futures could somehow
benefit from taking Spanish now. Any type of benefit would suffice for answering “Yes,”

but specific examples like getting a better job or traveling to Spanish speaking counties

were given as reference points. This data can be seen in Figure 4.

Figure 4: Will Spanish Help my Future in any Possible Way
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The fifth question also had only yes or no responses, and asked if they thought that
taking six Spanish courses was easier than writing a sufficiency as with other Humanities

and Arts classes. The combined responses for this question are located in Figure 5.

Are Spanish Courses Easier than Writing
a Sufficiency

Figure 5: Are Six Spanish Courses Easier than Writing a Sufficiency



The only languages taught at WPI are Spanish and German, so question 6 asked if there
were other languages available at WPI, would they be more inclined to take a different
language. These results gave a perfect 50:50 ratio between yes and no, and the simple

graph is shown in Figure 6.

Rather take Another Language

Figure 6: Percentages of Rather Taking another Language if one were offered



The follow-up to question six, asked what preferential language they rather take if
offered at WPI. Ten preferred languages were given, and the total amount of students

who chose each one can be found in Figure 7.

Preferred Languages

20
18
16
14
12
10

o N B Oy 0

Figure 7: Amount of Students that Rather Take a Language not offered at WPI



The seventh question had six options, and the best way of learning Spanish was to be
chosen. Again, students often chose more than one, with 16 students choosing all of
the possibilities. The 16 that chose all were put into a separate category so that the first
five possible answers would not all have 16 extra votes on them. This better displays
the data, and the differences can be seen more clearly. The results for this question
were displayed by the number of times people chose each method, and can be seen in

Figure 8.

Best Method to Learn Spanish

51

16 16
8 7 9
o = N :

Reading Writing Visually Listenening  Speaking  Other: Being All

immersed in

a Spanish

speaking

country

Figure 8: Opinions on what is the Best Method to Learn Spanish
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The question on whether the students were planning to get a minor in Spanish was
asked in question eight. The ratio between students planning on it to not was around
1:2, and the data can be seen below in Figure 9. The question also had a follow-up,
which was to explain why they were, or were not planning to minor in Spanish. The
general analysis for why they were planning to get a Spanish minor was because it will
help them get better jobs, and the reason why they were not was primarily due to not

having enough time to do so. Each individual response can be seen in Appendix C.

Planning on:Minoring in
Spanish
A

¥

Figure 9: Percentage of Students who Plan to get a Minor in Spanish
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The last and most important question of the survey was whether the students would
want a fun video game incorporated into Spanish classes. It was stated that perhaps the
Department of Interactive Media and Game Development (IMGD) could possibly make

it, thus keeping everything “in house” and controlled by WPI. This was question nine,

and the results can be seen in Figure 10.

Want a Video Game Incorporated into
Spanish Courses

Figure 10: Would a Fun Video Game Incorporated into Spanish Classes be Beneficial
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5 Analysis of Results and Other Resources Used

The main part of this project was to gather various types of information that related to
the incorporation of technology-based learning of foreign languages, especially for
Spanish classes. Learning and memory in general were also on the list of information to
be found. The results from the survey given to WPI students were also very important,
because the data retrieved directly correlates to WPI students who are currently taking

Spanish courses.

Most of the background information found pointed towards technology being an
essential resource in the ability to learn Spanish. All of the current technologies,
whether a Social-Networking Site, Computer-Assisted Language Learning, Podcasting,
and even software like Rosetta Stone have all been shown to be beneficial in learning
Spanish. CALL and Rosetta Stone are non-interactive in the sense that there is no
communication with other humans, it is just a computer. The more interactive

technologies seemed to work better.

The game TILT seemed to be one of the best ways to incorporate technology into
Spanish class, but we would not need such an advanced game. The way the brain
processes things and the psychology behind it show that the best way to learn is to
involve multiple senses, if not all of them. This is why TILT would be the best option

here.

29



As for the data from the survey, Figure 1 shows that the majority of people take Spanish

because it is a requirement or because it is a popular language.

Figure 2 shows that around % of the students always wanted to learn Spanish, which is a

high percentage.

The majority of people want to become fluent speakers, because 61% of the students in

Figure 3 said so.

Figure 4 reveals that 92% of students polled believed that learning Spanish now would

somehow benefit them in the future.

Around two-thirds of the students believed that taking 6 Spanish courses is easier than

doing a Sufficiency, which is seen in Figure 5.

Figures 6 and 7 show that exactly 50% of people rather take another language, and the

most popular language was French, probably because they took it in high school.

Figure 8 demonstrates that the majority of people believe that speaking is the best way

to learn Spanish, but also 16 people said that all methods should be incorporated.

Figure 9 shows that almost 1/3 of the students are planning to get a minor in Spanish.

Finally, Figure 10 shows that most people believe that the incorporation of a fun video

game would benefit the courses.
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6 Conclusions and Recommendations

After all the research had been done on previous studies, and what is available now, it is
clear to me that more technology should be incorporated into Spanish courses. The
students surveyed show that many or all methods of learning are the best ways to learn
Spanish. It is clear that technology plays a vital role in today’s society, so incorporating
it in class seems obvious. If the tools and resources are available, then we should be
using them. It would be a good idea if the IMGD made a game that could then be used
directly in WPI classes. This game must use multiple senses in order to achieve the best
results concerning memory. Microphones should be added to a computer lab in which
the professor could communicate with each individual student. If a local or global
program that teaches English as a second language to native Spanish speakers could
eventually be incorporated into a new “language learning experience” at WPI, then
direct communication between WPI students learning Spanish could be made with
these other students. This would be a great experience for all, and a great way to
practice speaking, because both parties would speak in the language they are learning,

and the native speaker would then be able to correct them.

Future work that should be done would be a cost analysis, because TILT cost $7.4
million, and | know we cannot spend anywhere near that, so a realistic price with

realistic benefits should eventually be found.
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Appendix A: Survey Given to Students

IQP Spanish Survey

Are you a Male or Female? What year do you graduate?
1. Why are you taking Spanish classes? A. Requirement.  B. Popular language.

C. Family/other influences. D. No other languages. E. Other

2. Did you always want to learn Spanish?  Yes No
3. What do you want to accomplish by taking Spanish? A. Good grades B. Becoming

a fluent speaker. C. Learning Spanish culture  D. Other

4. Do you think by taking Spanish now it could improve your future; like getting a better
job, traveling to Spanish countries, or some other type of benefit? Yes No

5. Do you think that taking 6 Spanish courses is easier than having to write a sufficiency
like in other humanities classes?  Yes No

6. If there were other languages that were taught besides Spanish and German would
you be more inclined to take one of those?  Yes No

If yes, what language would you want to take?

7. What do you think is the best way to learn Spanish? A. Reading. B. Writing.
C. Visually. D. Listening. E.Speaking. F. Other

8. Are you planning on getting a minor in Spanish?  Yes No

Why or why not?

9. If the Department of Interactive Media and Game Development (IMGD) made a fun
video game through which you would learn Spanish, would you want that to be

incorporated into class? Yes No
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Appendix B: Survey Translated into Spanish

IQP encuesta sobre el aprendizaje de espafiol

¢Es usted del sexo femenino o masculino? ¢En qué afio se gradua?
1. Usted toma clases de espafiol, porque: A. Es un requerimiento.
B. Es un lenguaje popular. C. Existe influencia familiar o de otros. D. Es la Unica lengua ofrecida.

E. Hay otras razones

2. iUsted siempre quiso aprender espaiol?  Si No
3. ¢Qué espera lograr tomando espafiol? A. Buenas notas B. Hablar con fluidez. C. Aprender

la cultura espafola  D. Otro

4. ¢(Piensa usted que tomando espafiol ahora puede mejorar su futuro; como conseguir un mejor
empleo, viajar a paises latinos, o algun otro beneficio?  Si No

5. éPiensa usted que tomar 6 cursos de espafiol es mds facil que tomar un examen de suficiencia,
como en otros cursos de humanidades? Si No

6. ¢éSi se ensefiara otros lenguajes, aparte de espaiol y aleman, se sentiria usted mas inclinado a
tomarlos?  Si No

¢En caso afirmativo, qué lenguaje tomaria?

7. éCudl considera usted la mejor manera de aprender espafiol? A través de
A. Lectura. B. Escritura. C. Informacidn visual. D. Informacién auditiva.

E. Conversacion. F. Otro

8. ¢Planea usted obtener un minor en espaiol? Si No

¢Por qué si o porqué no?

9. ¢Si el Departamento de Desarrollo de Juegos y Medios Interactivos (IMGD) hiciera un juego de
video entretenido para aprender espafiol, usted querria incorporarlo en el curso?

Si No
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Appendix C: Raw Data from Collected Surveys

AL
AL

sREE

EL
L1N

AL
AL

L18

EL

=
]

£ E=% £

BEEEREEEE RRRREG

£=EL £ =f£ =g
2t

it R

BRBE B R EE B B

8

L]

0

L]

Iy Dl Wi W

(]

[N = ol - T
L& Hify Cimi ke
Brivik

o
[]

L)
BD

]

&n

&n
]

&n
&n

fm

B
]

mnm o= @

-
L

B dkip e ol

-

= mpEm =

memm om Pesw

f R g dfgdd 8 g R E

§ FEFg S pEFR R OAREET R £ @ ¢ %

frer e g

.
L1

-

-

.
.-

L1
)

)

LI Y

if!ffilfi!l!!l!ll! F FF Y YFESFF FEYIF ¥ ¥
=

:

¥EE }

= o=

EEEChemum= =

=]

HEYS W SUHRE E EOH B &

2 Wil

Bl Pl
Emerd, Laim

ok

[ETEIE T S T

Brivi b D s, L e

[FLE A 2

erm » B

¥ e iwgrins o g
B EDE

P oaefn

Al eo m mafke e

ffaFegFTr F P RETRE

F OFFd F REFR R OFEEE P F O OR %

o
'y a1 L e b i i B e e e,
R P g Sy bl W T

by qemigh.rey
Toeek B ' woerd
W 0 el BT gy B Bl e

S ey choegh phee B Dmolel g0 bp gy oo
ey ey g -
e b
1 P | Jaiy e Gk Sl il it el ol
o prin e
B pahy @ a5 e e gond e ITEnHR R

B i 1 D 17 il Eo Bt | i Pt il
Vi b e o s el o] o s ki
b sy L e

i Do Bl b = T el @) (s T Dk 41
S lagl el o B e i G e e g

T e R I g P e
L
oy s Smaniny B ¥R | W 10 O R R

wliwr colinpn
o reae for g e

i e i il L

PRAE e e
L . Lth T
Lk oo ey, | gt 13 o B P i,

s e T T
| ™y 9.
[ S L
iy b v e el o v o s e il
] -

1 el ke Vit o b L i

Brora | da e e o b e G marn e
ot ey

[ T e 1)
PR it 2 B e o e Dl W

el

Py AREIT S ¥ E2F 2 G

g

.
L1

-

B rage



Al

A1
&l

&l
il

Al
&l

Al

&l

&l
&l

Al

&l

&l

&l

&l

t z=z & E

a2
w2
a2

i dk]
i
e

ma

iz
i
H

ma

L]
ima

i
a2

i

E x> @ O

EE

LN

L8 ]

B B e o

iR

I Decin™ s o g b
[Sody Dooan s Trprch

L i
A

REEE X EERF B ¥4 & ¥ 0 # F # P FOCAET F EFEE X £

e

=

e

B

fd g FFFaas ¢ 2 Fd1 & B

Fif F 2T 7 FATF ¥ ¥ F &

g

L1
A&

",y
L
.|

-y
-
LT

L1

L1
L1

|

-y

EFIE ¥ &

FEYIFFIF E

S0t P FEcEF t FFIF T OEF ¥

E-:

FEF I

w

b3

i

I T P
L] CLRFS L]

1 i

Sl Pl Farcals

EEE§
;

P, Gl | e et

Tureh bipangra

T Crarigion o ot
LEDE

LB

L

-
efen » sege L aeln

=

- .

§F i §FF5SFFF F FEF § &

FYFEF ¥F EEFF F FEFF F F & F

FIF

oWy
ruby b 10t B ey e charee bo g B e R
Fru cle g g S, i w sy,

[T R
Tirmy B pogiog ey
B DTN iy i el Bl e

Sl ] Kl S . et O B 5 s

e gy Ao g reiwa,
Ly bt
| Figumw | s coan p e iy iy rat
e eyt e
E's ey 3 s S s aed good o o

e i ] Pl 7 il R e s e bl

T pravdia ey Wi Fererhing meey P et e Dgrsaing
Degren

I Dbt o T D il s iR - M e
-

Ay gy, e e 1 m b g
almi

L Epman- | ward wih i
e eoliapa
Fia reoms for e e

P oot prpd gecaph o 8 0

A i e
— g i P ey g
gk of mrmg. | e in ol rmash minag.

il i
1T il B

| el Ll e e i
Frwmdd refiec ol on g e pnen ki

Tl s e M i el Lol

] i B i ] e .

bkt |l ol st L P iy S el L | Cef ey
-

Brnen | ramcy b o ooamern iy it
P ermaph 2 lraary bee @ e Teghly Ligowring

FrzE 2 4

fT PR EEETR B

ITEFERE T ERPZ R FOND R BRE R

Iy



