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==@==Control of Corruption: Percentile Rank CC.PER.RNK

=@=— Government Effectiveness: Percentile Rank GE.PER.RNK
Political Stability and Absence of Violence/Terrorism: Percentile Rank PV.PER.RNK
Regulatory Quality: Percentile Rank RQ.PER.RNK

==@=Rule of Law: Percentile Rank RL.PER.RNK

Source : Worldwide Governance Indicators/world bank, 2019
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Table No (2) : Afghanistan’s HDI trends based on consistent time series data and new goalposts

Life expectancy | Expected years | Mean years of | GNI per capita
HDI value
at birth of schooling schooling (2011 PPPS)
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Source: Human Develobment Report. 2019.

Figure 2 : Trends in Afghanistan’s HDI component indices 1990-2018
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Fig. 1: Effect of treatments and packaging on shelf life (day) of cherry
tomato after 15 days of storage
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ABSTRACT

The experiment was conducted in GKVK-UAS, Bangalore, India, in the year 2011
to find out the effect CaCly, potassium permanganate and packaging for enhancing
shelf life of cherry tomato. The fruits were treated with various chemicals including
calcium chloride 2 %, potassium permanganate at 4 % and dipped in cold water for
five minutes and packed with 150- and 200-gauge thickness of polythene bag with
(0.5%) or without ventilation. The data were analyzed by the help of completely
randomized factorial design to know the result of each treatments as well as the
interaction of treatment. The shelf life and organoleptic quality such as taste, color,
flavor and overall acceptability were recorded. The results suggested that fruits treated
with 2 per cent calcium chloride, packed in 150 gauge, 0.5 per cent ventilation gave
better shelf life and higher organoleptic score for taste, color, flavor and overall
acceptability respectively as compared to fruits in control. The experiment suggested
that packing cherry tomato fruits in 150 gauges of polyethylene bag is useful in
keeping organoleptic characters and shelf life when it is treated with 2% solution of
CaCls.

Keywords: Cherry tomato, CaCl, Polyethylene bag, shelf life, Organoleptic
quality
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INTRODUCTION

Cherry tomato (Solanum Lycopersicon var. cerasiforme) is a botanical variety of
the cultivated tomato or a smaller garden variety of tomato, having chromosome
number 2n=24. They are often about cherry sized, which is probably how the small
tomatoes got their name. It was widely cultivated in Central America when the
Conquistadores arrived and has been distributed in California, Korea, Germany,
Mexico, and recently in Southeast Asian countries. The small size snacking tomatoes,
including cherry types, recently gained popularity as it contains high concentrations of
sugars and organic acids, major contributors of tomato flavor, as well as a variety of
vitamins and minerals (Anon, 2002). In developing countries tomato has been regarded
as an essential fruit to provide Vitamin A to prevent children’s blindness (citation).
Since tomato is a climacteric fruit, it has a shelf life span of 2-3 weeks depending on
the variety and region.

Cherry tomato fruits are susceptible to moisture loss leading to shriveling and loss
of fresh appeal. Postharvest recommendations indicate that tomatoes, including cherry
tomatoes, should be stored at 10°C or higher to avoid chilling injury (Jimenez and
Cantwell, 1996). Cherry tomatoes sometimes can be used as part of fresh cut vegetable
packs under modified atmospheres, and in such case, they are usually kept at 5-10°C
with an expected shelf-life of 14-18 days. The postharvest changes during storage of
small tomatoes including below recommended temperatures, or in combination with
modified atmosphere packaging, were reported by Ilice and Fallik (2007) and Stanly
et.al (1995).

During storage, the quality deteriorates mainly due to the physiological activities
such as increased rate of respiration and loss of moisture. In Southeast Asian countries
where the bulk of urban population doesn't have either cold storage or controlled or
modified atmospheric storage facilities to a necessary extent, development and
standardization of techniques that can extend keeping qualities at ambient conditions
are extremely important. Therefore, it is important to find out some low-cost
technologies to extend the shelf life of tomatoes and to retain their quality under
ambient condition at both farm and market or retail level.

It has been suggested that the calcium applications have been used to delay
senescence, to reduce postharvest decay, and to control the development of many
physiological disorders in fruits and vegetables when applied as pre- and post-harvest
application (Poovaiah, 1986). Lurie and Klein (1992) reported that using CacCl; in
postharvest dips along with heat treatment resulted in better fruit quality than with
either treatment separately.
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In addition, Ketsa et al. (2006) studied the effect of bulk packaging on 'Klugai khal’
bananas, which were packed in perforated polyethylene bags with or without
potassium permanganate as ethylene absorbent. Banana stored in bags with ethylene
absorbent remained green for 6 weeks compared to 3 weeks in hilts packed with
KMnOa.

Keeping this in view, the present investigation was undertaken to study the effect
of CaCl, and KMnOs along with packing in polyethylene bags on shelf life and
biochemical changes of cherry tomato during storage.

MATERIAL AND METHODS

Cherry tomato of uniform size, shape and color were harvested at breaker stage
from the experimental field of the University of Agricultural Sciences, GKVK,
Bangalore, India. One kg of fruits was packed in four packages (250g) each. The fruits
were evaluated every two days for shelf life, organoleptic characters such as tastes,
color, flavor and overall acceptability by using 5.0-point scale were evaluated every
five days.

Pre-treatments and storage

The fruits were brought to the laboratory with least damage, washed properly with
tap water and shade dried. Treatments were then made by dipping the fruit in prepared
solution calcium chloride at 2 per cent and potassium permanganate at 4 per cent for 5
minutes, followed by dipping in cold water against the control without any treatments.
After treatment, the fruits were shade dried and packed in 150- and 200-gauge
polyethylene bag with (0.5%) or without ventilation. The bags are provided ten holes
by using formula = r2.  Polyethylene bag of 15x20 cm with 150- and 200-gauge
thickness was used for the study with ten circular holes of 0.4 cm? diameter punched
in each polyethylene bag at equal distance from each other. The experiment was
carried out in completely randomized design with four treatments, four packages and
replicated thrice. The observations were recorded on PLW, organoleptic evaluation
and shelf life subjected to the following treatments.

Pretreatments details

T1 = Control (Fruits without any treatments)

T> = Fruits dipped in cold water for five minutes
T3 = Fruits dipped in CaCl, at 2%

T4 = Fruits dipped in KMnOg at 4%
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Packages

P = 150-gauge polyethylene bag without ventilation
P, = 150-gauge polyethylene bag with 0.5% ventilation
Ps = 200-gage, polyethylene bag without ventilation

P4 = 200-gauge polyethylene bag with0.5% ventilation
Organoleptic evaluation

A panel of five judges carried out evaluation of organoleptic character of the fruits
on 15th day after storage. Fruit characters like Taste, color, flavor and over all
acceptance were judged by the following score chart. Fruits were ranked for quality
parameters, from higher to lower descending order of acceptability.

Taste: The taste was determined by actual tasting and grouped into following
categories:

Category Scoring Point
1 Best

2 Better
3 Good
4 Okay
5 Bad

6 Very bad 0

| A R G N ¢ |

Color: The color of the fruit was determined by visual assessment and grouped into
following categories:

Category scoring point
Best

Very much attractive
Acceptable attractive
Moderately attractive

Slightly attractive

O F N W B~ O

Not attractive
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Flavor: The flavor of pulp was judged by actual tasting and grouped into the
following categories:

Category Scoring Point
1) Extremely pleasant 5

2) Very much pleasant
3) Pleasant

4) Moderately pleasant
5) Slightly pleasant

S P N W b

6) Not at all pleasant

Over-all acceptability: This was determined by individual's opinion and
grouped into following categories:

Category Scoring Point
1) Extremely acceptable
2) Highly acceptable

3) Acceptable

4) Moderately acceptable
5) Slightly acceptable

OO P N W b~ O

6) Not acceptable
4. Statistical analysis

The data on shelf life and organoleptic characters of fruits were subjected to
completely randomized factorial design analysis and interpretation of the data was
carried out in accordance with Panes and Sukhatme (1985).

RESULTS AND DISCUSSION

Shelf life: The data on shelf life (days) interaction effect of polythene package and
postharvest treatments showed significant differences with respect to shelf life of fruits
where the longest shelf life was recorded in fruits treated with 2% calcium chloride
(T3P2) and packed in 150 gauge polythene bags with 0.5 per cent ventilation (15.33
days) followed by fruits treated with 2% CaCl and packed in 200 gauge polyethylene
bag without ventilation T3P; (13.33 days)( Fig.1). This may be due to reduction of
biochemical changes as result of CaCl, action and polyethylene, which creates
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modified atmosphere and thus reduces the rate of metabolic activities and maintains
high relative humidity.

These results are in conformity with finding of Shehla Sammi and Tariq Masud
(2007), Nirupama et al, 2010 and (Speirs et al. 1998) in tomatoes. Extension of shelf
life by CaCl2 has also been observed by workers viz., Hong and Gross (2001) and
Tasdelen and Bayindirli(1998) in tomato.

Organoleptic characters

Taste: The taste of fruit was significantly high in fruits treated with CaCl, (4.33)
and packed in 150-gauge polyethylene packages with 0.5 per cent ventilation (Fig.2).
This could be attributed to the combined effect of calcium chloride and poly ethylene
packaging material, due to changes in valuable compounds of fruit pulp by altering the
storage condition as observed by Shehla Sammi and Tariq Masud (2007) in tomato.

Color: The highest color (3.33) was recorded in fruits (T3P.) treated with 2% CaCl>
and packed in 150-gauge polyethylene packages without ventilation followed by fruits
(T3P4) treated with 2% CaClzand packed in 200-gauge polyethylene package with 0.5
per cent ventilation (Fig.3). This may be attributed to the thickness of polyethylene
bag, which reduced the activity of enzymes and reduced temperature and formation of
anthocyanin pigment and other pectin substances. The effect of Ca on the activation
or deactivation of carotenoid formation enzymes) Similar results were observed by Ali
Batu and Keith Thomson (1998).

Flavor: The effect of 2% CaCl. and polyethylene packages showed significant
differences of flavor among the treatments (Fig.4). The fruits (T3P.) treated with 2%
calcium chloride and packed in 150-gauge ventilation bag significantly registered the
highest flavor (4.66) which is on par with the same treatment (T3P4) and packed in 200
gauges with ventilation (4.0) at the end of 15" days storage. This could be attributed
to minimum changes in bio-chemical activities and lowers sugar and acidity. The fruit
stored at low temperature had slightly higher score for flavor as observed by
Shashirekha Mysore et al., (2008), in custard apple and Ali Batu and Keith Thomson
(1998) in tomato.

Overall acceptability: The highest overall acceptance (4.00) was recorded in fruit
treated with CaCl, packed 150 gauges of polyethylene bags with 0.5 per cent
ventilation (T3P2) and potassium permanganate at the rate of 4 per cent and packed in
150 gauges with 0.5 per cent ventilation (T4P,) respectively at 15" day of storage
(Fig.5). This may be due to reducing color development and spoilage as observed by
Chowdary and Dhaka, (2005), in citrus fruit and Mustaffa et al. (1994) in tomato.
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Various researches have been shown the effect of packaging in maintenance of
freshness, keeping quality and prevention from biochemical changes in fruits and
vegetables especially in case of tomato (Naik et.al, 1993). The rule of Calcium
compound has also been shown in keeping the fruits and vegetables firm by rigidifying
the cell wall and prevention of enzymes like polygalacturonase from reaching to the
active sites (Kown et.al, 1999).

Conclusions:

The results obtained from the research indicated that the combination of CaCl, and
150 gauges of polyethylene bags could be a very effective tool in improving shelf life
and keeping organoleptic characteristic such as taste, color, flavor, and overall
acceptability as compared with control. such as titratable acidity and total soluble
solids cherry tomatoes stored under ambient conditions. It can delay the ripening
process effectively with a minimum quality loss, as compared to the control and other
treatments with potassium permanganate or packed with 200 gauges of polyethylene
bag. It might be concluded that the postharvest treatment of CaCl, with packaging with
150 gauges of polyethylene bags have effective role in extending the shelf life to keep
the quality of tomato fruits at ambient temperature, especially in developing countries
where there is less availability of modern cold chain and other postharvest facilities.
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The Impacts of Isogloss on Isolation of Language Varieties
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Abstract

This paper discusses the impacts of isogloss on isolation of language varieties,
aiming to clarify the role of language geographical boundaries on diversity of a single
variety through drawing the line which linguistically called isogloss. The term isogloss
considers how to distinguish the variety of a single language via pronunciation,
vocabulary, grammatical structure and sound changes (phonetics) in order to
understand the specific variation of dialect of a language geographically. Furthermore,
through this term a linguist easily can maps a line separating the areas (called isogloss
area) in which the language differs with respect to a given feature or features, i.e., a
line making the boundaries within which a given linguistic feature or phenomenon can
be observed. Hence, an isogloss is a representation of statistical probabilities and a
graphic way of portraying a transition in speech characteristics from one area to
another. Here a bundle of isoglosses may be interpreted as marking a zone of relatively
great transition in speech. We may, therefore, think of it as indicating dialect boundary.

Key words: Isogloss; language variation; sound changes; grammatical variation
1. Introduction

Considering the varieties of language and /or languages can be one of the
significant issues in the territory of linguistic analysis. Boundaries between two
regions which differ with respect to some linguistic feature are called isoglosses. The
term “isogloss” literally means ‘same language’ (iso + gloss). The term is used in two
slightly different ways and is also represented graphically in two different ways. One
way of displaying an isogloss is to draw a single line between two regions which are
found to differ with respect to some linguistic feature. The single line separating the
regions is the isogloss. The alternative representation links by means of lines the
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locations of speakers who share the realization of feature a with those who share
feature b. The two lines form a heterogloss referring to those speakers who are at the
interface between the two isoglosses. While the heterogloss is more precise at the
interface, it is neutral with regard to any claim about those features (a and b). A single
isogloss is in turn less precise about the interface, cutting through it arbitrarily.
However, there are various cases in which both, isoglosses and heteroglosses make the
same claim in the realm of language varieties.

Furthermore, putting attentions on varieties of any spoken or writing languages can
help us to be aware of language diversities. However, language diversities might have
its own complexity among all social classes in all over the world — but sometimes these
diversities also can be the main causes to understand the standard language of a group
of people. Furthermore, between the speakers of any language there is variation in the
way that they use their language. This variation is demonstrated by linguistic
differences in terms of sound (phonetics) and structure (grammar). There might be
only slight variations between forms of a language — such as minor pronunciations of
words or a slight change of grammatical structure that do not inhibit intergroup
communication. Sometimes there are differences between the speech of men and
women, different social classes, and differences between age groups and geographical
boundaries, which linguistically called isogloss. People will identify some of these
features as marking the “best” or most “beautiful” form of the language, other features
will be considered nonstandard or undesirable. Some of these differences may impede
intelligibility and intergroup communication among language speaker’s community.
The study of language variation guides language development activities. For example,
when developing a writing system, it is desirable for it to be useful and acceptable to
the largest number of speakers of the language. Therefore, it is important to identify
the most unifying features of the language among the users in order to understand one
another easily (Cheshire, 1987). Among other varieties that we have within a language
one of them is isogloss - the term which means a line indicating the degree of linguistic
change or any line on a linguistic map, indicating a uniformity in the use of sounds,
vocabulary, syntax, inflection and so on (Wauchope, 1967:40-98). This variety also
representation of statistical probabilities and a graphic way of portraying a translation
of speech characteristics of one area to another (Chamber & Trudgill, 1980). A bundle
of isogloss may be also interpreting as marking a zone of great translation of speech
for example, in England one could draw a line running vaguely across the country
separating the part where the sound G is pronounced as a glottal stop in words such as
“singing” and “shouting” (the North) from the area where people say sinin and shoutin
in the South (Labove, et al 2005). Furthermore, the term isogloss also used for a line

11



Scientific—Research Journal of Bamyan University V.6 No.14-0Oct 2020

drawn on a dialect map which marks off an area which uses a particular variant from
another neighboring area which uses a different variant. Here, most of the time, the
term applies to phonological, grammatical and lexical boundaries for instance, the use
of “paper back” in Northern dialect of Midwest America versus “paper sack” in
Midland dialect of Midwest America used differently among the native speakers
(Bloomfield, 1933).

2. Major Criteria for Isogloss

Dialect geography has traditionally been concerned with the search for a principled
basis for dividing dialects and drawing the boundaries (isoglosses) which indicates the
complexity of any given language and/or languages in all over the world (Bloomfield,
1933; Petyt 1980; Chambers and Trudgill 1980). As its clear all dialect geography
begins with the search for geographical differentiation. Perhaps the most important
consideration in selecting a parameter for dialect classification is the degree of spatial
differentiation it displays. Any examination of candidates for dialect markers must
reject those that appear to be randomly distributed in space in favor of those with the
greatest regional differentiation, no matter how particular or general they are. Given a
certain degree of geographic differentiation, what kind of linguistic differences
provide the best evidence for defining dialects? No one linguistic criterion can be
considered optimal. In North American English, the major choice is between
phonological boundaries and lexical boundaries, where the lexical boundary may mark
alternative terms for the same referent (darning needle vs. mosquito hawk for
“dragonfly”) or the choice of a particular phoneme in a word (/aw/ vs. /uw/ in route).
The regional vocabulary of North American English includes a very large number of
words and phrases, first presented in Krauth’s Word Geography (1949), and then
assembled them systematically. Much of this vocabulary is closely linked to settlement
history and helps to relate dialects to the earlier shifts of population that are responsible
for the patterns we observe today. Some lexical isoglosses bundle together, reflecting
the joint history of the users of the language. However, the selection of particular
regional words to define boundaries has been criticized as arbitrary (Kretzschmar,
2000) and it is sometimes asserted that if all regional vocabulary were plotted on a
single map, no geographic pattern at all would emerge. As a result, those who define
dialect boundaries based on lexicon have been modest in their claims for the relative
priority or the discreteness of these boundaries.

The Atlas of North American English is largely based upon phonological materials,
which have several advantages over lexical items in the search for clearly defined
dialect regions. They do not suffer obsolescence and they are of high frequency in the
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stream of speech. Most importantly, they are dram from a relatively small, close set of
features that are closely linked by the functional economy of the system (Martinet,
1967), so that a change in one element of the system frequently is followed by a change
in another. Regional dialects emerge clearly, when some or all of the boundary patterns
are superimposed, since many of them are tightly clustered. These structural variables
are of three types:

1) Differences in phonemic inventory that are the result of splits and mergers;

2) Differences in the membership of a subsystem that are the result of shortenings,
lengthening, and the deletion and addition of glides; and

3) Differences in the position of phonemes or allophones within a subsystem that
are a response to asymmetries created by.

All three of these are involved in the chain shifts in order to discuss about the
principal dialect areas of North America and to splits and mergers, since these sound
changes and provide the basic motivation and rationale for the changes. However, the
isoglosses created by ongoing mergers will not be used to define the major regional
dialects, since they are driven by Herzog’s principle to expand across previously
established frontiers. The resulting isoglosses form tightly linked bundles separating
dialects in which the expansion of a sound change in one area is blocked by the
expansion of sound change in the other area, moving in an opposite direction. Overall,
the isogloss bundles that emerge from this procedure coincide well with the isogloss
drawn based on regional vocabulary, reinforcing our confidence that the settlement
history of North America continues to influence the development of the language. Our
confidence in the social and linguistic reality of these boundaries is reinforced by the
tight bundling or nesting of isoglosses, as well as the remarkable consistency and
homogeneity of the dialect regions defined by sound changes in progress. The initial
procedure establishes the outer boundary of a dialect area. Once the defining sound
changes are recognized, one can also isolate core areas in which the changes are most
advanced and peripheral areas where the sound changes are incipient. The isoglosses
so constructed have a dynamic character, which can be related to the evidence from
real- and apparent-time studies. Here is very important to know some features of
isogloss which is necessary for understanding of the term.

2.1 Patterns of Isoglosses

Certain patterns of isoglosses have recurred repeatedly in various surveys that have
been carried out. Their recurrence is an interesting fact about dialect, but what is also
striking is the pattern itself. One of those patterns shows up as a welter of isoglosses
that crisscross one another almost chaotically. A classic example for such a pattern
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displaying a wild variety of combinations of dialectal elements is the set of isoglosses
that separate Low German from High German and which runs east and west across
Germany and Holland on a line just slightly north of Berlin. For part of their length
they run more or less parallel to one another in a loose sense (Kurath, 1949). Suddenly,
at the point where they meet at the Rhine River, the elements go their separate ways
so that it is impossible to make useful generalisations about High and Low German.
The point in the northern Rhine area is called the ‘Rhenish fan’ that has become an
instructive example for isoglosses going their separate ways. This pattern of
crisscrossing isoglosses separating even contiguous villages is considered to be typical
of a region that has had a long settlement history and is parallel to the observation that
linguistic variation increases the closer one gets to an area of original settlement.

2.2 Grading of Isoglosses

It seems clear that some isoglosses are of greater importance than the other one -
often depending on what particular feature they mark. With bundles, it is almost the
same. However, in the history of dialectology, no one has succeeded in developing a
set of principles for grading isoglosses or bundles of them. Several interesting attempts
have been made. One of the most prominent is referred to as “dialectometry” which
describes a formula for indexing the dialectic ‘distance’ for any two speakers in a
survey.

2.3 Bundles of Isoglosses

It is important to note that each isogloss plots a single linguistic feature. The
significance of a dialect area increases as more and more isoglosses are found which
separate an area from adjacent ones. The coincidence of a set of isoglosses is called a
bundle, as for instance in the case of the isoglosses running throughout Germany.
Perhaps the most striking example of a bundle of isoglosses was obtained by the
French survey by Gilliéron and Edmont. The investigated bundles have a particular
prominence in the number of isoglosses which come together to form it, and in their
closeness throughout the entire area which they cover.

3. Drawing Isoglosses

As it is clear, a geographical boundary line making the area in which a distinctive
linguistic feature commonly occurs, this linguistic feature may be phonological,
lexical, pronunciation and/or other aspects of the given language generally named
isogloss (Crystal, 1997). For example, English is made up of a number of regional
dialects that linguists can identify the main characteristics of different regions, and the
isoglosses establish boundaries which group together non-standard dialect forms with
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similar distinctive linguistic features. Inevitably, there are some overlaps - although
non-standard lexis tends to be located in specific regions, non-standard grammatical
features are similar across boundaries (Denham & Lobeck, 2010). Speakers in
southern Pennsylvania say “bucket”, and those in the north part of the state say “pail”.
[The line of demarcation between the two] is called an isogloss. Dialect areas are
determined by large “bundles” of such isoglosses. Below is the task of drawing an
optimal isogloss which has five stages:

Selecting a linguistic feature that will be used to classify and define a regional
dialect.

Specifying a binary division of that feature or a combination of binary features.

Drawing an isogloss for that division of the feature, using the procedures described
below.

Measuring the consistency and homogeneity of the isogloss by the measures to be
described below.

Recycling through steps 1-4 to find the definition of the feature that maximizes
consistency or homogeneity.

The isoglosses can also show that a particular set of linguistic features appears to
be spreading from one location, a “focal area”, into neighboring locations. In the 1930s
and 1940s Boston and Charleston were the two focal areas for the temporary spread of
r-lessens in the eastern United States (Throne, 2008). Alternatively, a particular area,
a “relic area”, may show characteristics of being unaffected by changes spreading out
from one or more neighboring areas. Places like London and Boston are obviously
focal areas; places like Martha's Vineyard it remained r-pronouncing in the 1930s and
1940s even as Boston dropped the pronunciation in New England and Devon in the
extreme southwest of England are relic areas. A given region may have optimal
conditions for a given sound change, which may affect almost all speakers. This is the
case with the Canadian Shift, involving a retraction of /e/ and /ae/ . . .; it is especially
favored in Canada because the low back merger that triggers the shift takes place well
to the back of the vowel space for almost everyone. Homogeneity for the Canadian
Shift isogloss, which stops at the Canadian border, is (21 of the 25 speakers within the
isogloss). However, the same process takes place occasionally throughout other areas
of low back merger in the U.S., so that consistency for the Canadian isogloss is only.
Outside of Canada, the instances of this phenomenon are scattered throughout a much
larger population, and leakage is only (Wardhaugh, 2010). Major dialects are typically
demarcated by groups of isoglosses; for example, the Benrath line distinguishes High
German from the other West Germanic languages; and the La Spezia—Rimini Line
divides the Northern Italian dialects from Central Italian dialects. However, an
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individual isogloss may or may not have any coincidence with a language border. For
example, the front-rounding of /y/ cuts across France and Germany, while the /y/ is
absent from Italian and Spanish words that are cognate with the /y/-containing French
words (Labove et al, 2005).

Furthermore, if we see some examples of regional variation that is found in a
survey that resulted in the linguistic Atlas of the Upper Midwest of the United States,
aims to find a number of significant differences of those who live in different areas.
For example, the majority of informants in one area say they carry things home from
the store in a “paper bag” while the majority in another area say they use a “paper

o paperbag
+ paper sack

Minnesota

North Dakota

+
_,%~
Nebraska “k”“

e  |sogloss

Figure 1

sack”™, then it is usually possible to draw a line across a map separating the two areas,
as shown on the accompanying explanation. This line is called an isogloss and
represents a boundary between the areas with regard to that one particular linguistic
item (Yule, 2010).

If a very similar distribution is found for another two items, such as a preference
for “pail” to north and “bucket” to the south, then another isogloss, probably
overlapping the first, can be drawn on the map. When a number of isoglosses come
together in this way, a more solid line, indicating a dialect boundary, can be drawn.
Here, in the accompanying illustration, a small circle shows where “paper back™ was
used and plus sign indicates where “paper sack was used (see Figure 1).
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The broken line between the two areas represents an isogloss that roughly coincides
with lines separating several other linguistic features. Using this dialect boundary
information find that, in the Upper Midwest of the USA there is a Northern dialect
area that includes Minnesota, North Dakota, most of South Dakota and Northern lowa.
The rest of lowa and Nebraska show characteristics of the Midland dialect. Some of
the noticeable pronunciation and vocabulary differences are illustrated here.

Northern: (“taught”) (“roof™) “creek”) (“greasy”)
[o] [0] [1] [s]
Midland: [a] [u] [i] [z]
Northern: paper back | pail kerosene slippery Get sick
Midland: Paper sack | bucket Coal ail slick Take sick

Therefore, if an American English (male) speaker pronounces the word “greasy”
as [grizi] and asks for a “bucket” to carry water, then he is not likely to have grown up
and spent most of his life in Minnesota. While making this general claim, we should
not forget that, although the characteristic forms listed here were found in the speech
of a large percentage of those interviewed in the dialect survey, they won’t necessarily
be used by all speakers currently living in the region (Yule, 2010).

4. Structural Categories of Isoglosses

In attempting to determine the linguistic significance of isoglosses, categorizing
them according to the type of linguistic feature they describe may be the first step
followed by grading them according to their linguistic structure or empirical
observations (Trudgill, 1980). The categories can be characterized as follows: 1)
Lexical isoglosses describe contrasts in the words used by different speakers to
characterize the same object or action, like the use of the words dutch cheese and
cottage cheese. 2) Pronunciation isoglosses include most of the examples discussed so
far, referring to contrasting pronunciation. It seems appropriate to rank lexical
differences as more superficial than pronunciation differences because the former are
more likely to be subject to self-conscious control or change by speakers than the latter.
This may well have to do with the status of lexis and phonology as open and closed
classes respectively.

In phonology, there are also two types of isoglosses. The first one is phonetic,
involving contrasts in the phonetic output of two regions as the result of a more general
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or an additional phonological rule (Petyt, 1980). Differences in phonemic inventories,
on the other hand, involve phonemic isoglosses. There are thus two kinds of
phonological isoglosses, and it might be tempting to rank them by attributing greater
significance to the phonemic type, since it has greater structural significance. The
remaining types can be subsumed under the heading ‘grammatical isoglosses. One
subtype is morphological, i.e. it involves inflectional and derivational differences
between contrasting regions. The second subtype, the syntactic isogloss, refers to
aspects of sentence formation. Both types of grammatical isogloss are quite rare, and
thus it is difficult to grade them relative to one another. Finally, another type of isogloss
can be referred to as a ‘semantic isogloss’. Semantic isoglosses involve contrasts in
meaning from one region to another.

Some structural linguists have attempted to resolve the antinomy by stating that
only isoglosses having a structural importance can serve as dialect boundaries. This
was definitely a step forward, but not a decisive one. The number of structural
isoglosses can be very high, too, and this isogloss can also have very different
directions, leaving the dialectologist in a helpless struggle with the perplexities of
choice. In addition, among "non-structural” isoglosses there are many which deserve
attention for the purposes of dialect classification.

5. Discussion

Linguistic atlases show the distribution of highly selected and more or less isolated
linguistic items as documented in a net of dialectologic investigation points of
linguistic geography. The common and divergent features represent the relative
linguistic similarity of those points and, in a certain sense, the linguistic profile of the
investigated areas. Very important for dialect mapping is the concept of isogloss. This
term means a line which marks the border of a distribution area. The practice of
drawing isoglosses to chart areal variation has come in for a good amount of criticism
that, I would suggest, has sometimes been ill founded because of a basic misconception
of what isoglosses indicate. Isoglosses, and the maps on which they are charted, are
conceptual models, not reproductions of reality. Just because some criticisms have
been flawed, however, does not excuse those who have drawn isoglosses without
paying due attention to the different posibilities for what the lines could mean withing
their models. There is a greater need today than ever before for map makers and their
audiences to be clear about what lines on maps can mean: there is a greater emphasis
now on quantitative analysis of dialect features and thus a need to understand how both
quantitative and qualitative analyses can be dispalyed with lines on maps. As a step
toward that end, | propose here to discuss the nature of lines on maps as models and to
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suggest appropriate roles for qualitative isoglosses and for two sorts of lines on maps
with quantitative meaning.

An isogloss is, or should be, nothing more than a (limit of occurance), a line drawn
on a map which separates, on one side of the line, some set of speakers, who use some
particular linguistic form from, on the other side, another set of speakers who do not
use the form. Chambers and Trudgill (1980) suggest, the isogloss are not materially
different from Heteroglosses, where two lines are drawn to indicate the same sort of
boundary. Chambers and Trudgill, however, criticize the notion of the isogloss because
it is imprecise: speakers who were not surveyed may not be accurately labeled by the
isogloss, because the line cuts arbitrarily through what is in fact unknown territory.
Moreover, the term considers how to draw a line on a dialect map which marks of an
area which uses a particular variant from another neighbouring area which uses a
different variant in terms of phonological, grammatical and lexical boundaries. For
example, the use of “paper back “in Northern dialect of Midwest America in opposit
of “paper sack “in Midland dialect of Midwest America.

6. Conclusion

The present research substantiates the claim that language is not only varies in
historical perspectives — of course geographical and social boundaries also could be
the main reasons for isolation of a single standard language and or dialect of a language
through drawing lines which linguistically called isogloss. Moreover, an isogloss plays
crucial roles to understand the different way of language aspects such as pronunciation,
syntactical features, and morphological variation. Now it is commonly accepted that
language change may be regarded as the variation over time and required more
consideration by the researchers of language to clarify and introduce such changes for
the readers. Furthermore, the paper attempted to present some overview of theoretical
considerations on the problems of language variation and to define the prevailing
tendencies in the uses of the term isogloss. However, the findings of this paper are
rather general and quantitative analysis is needed to verify their systemic properties.
Further research is suggested with the application of both the methodological
collection of isoglosses and a corpus analysis to know the attitudes of speakers, as well
as regional and social varieties suitably.
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Abstract

Many remote sensing techniques exist to identify the landslides that have their
own disadvantages such as time and cost inefficiency. Therefore, an optimal model
should be developed to better detect the landslides in the Bamyan province,
Afghanistan. The main objective of this research is assessing the automated method of
landslide detection using object-based satellite image analysis, which can be further
divided into the following three Specific objectives: 1. Conducting object-based
landslide detection with several scale parameters to measure accuracy and computing
time by the parameter. 2. Finding the best features objects and rulesets automatically
way to reduce the time computing. 3. Experimenting and comparing the efficiency of
different classification algorithms, such as SVM, decision tree, k-NN, random tree,
Bayes, and Std. NN.

To reach to above objectives, the following process is done as part of my
methodology which includes the following: Data entry, Image segmentation, Accuracy
assessment for segmentation, Sample selection, Object feature extraction, Image
classification, post-processing, and Accuracy assessment for classification. Then,
computing time is recorded for different scales to compare the time computation
change in terms of scales. After that ruleset is extracted automatically to reduce the
time consuming by best feature selection and given membership function value.
Finally, Rule-based classification versus other algorithms such as KNN, SVM, Bayes,
Decision Tree, Random Tree, and Std. NN. is applied to compare the results based on
accuracy assessment. As a result, Rule-based classification has higher accuracy in
comparison to other algorithms.

Keywords: Landslide detection, Object-Based, Object-Oriented, Image Segmentation
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1. INTRODUCTION

In the object-based method, landslides are detected based on object features.
Therefore, the feature selection for landslides objects is quite challenging in the object-
based method. Area and extent of landslides objects are controlled by scale parameters;
otherwise, we might have bigger or smaller objects compare to the real one in the field.
This research is the first study in a landslide in this area, it can be useful for further
investigation on landslide investigation in this area as a reference. Also, the researchers
can apply this automated detection landslide model provided in this research in other
landslides detection research on the most of Afghanistan, because the situation is
almost the same in most of Afghanistan, especially in the Bamyan province and
neighboring provinces.

Assessing automated methods of landslide detection using object-based satellite
image analysis is the main objectives of this study. The Specific objectives are as
follows:

1. Conducting object-based landslide detection with several scale parameters to
measure accuracy and computing time by the parameter.

2. Finding the best features objects and rulesets automatic way to reduce the time
computing.

3. Experimenting and comparing the efficiency of different classification
algorithms, such as SVM, decision tree, k-NN, random tree, Bayes, and Std. NN

The case study of this research is the eastern parts of Yakawlang, Panjab and Wares
districts of the Bamyan province, Afghanistan. There are high-resolution images from
digital globe grant that we will use for this study. Since there are no landslide inventory
maps in the Bamyan province, a manual map should be prepared for the validation of
the detection map.

2. METHODOLOGY

In this study, we detect the landslide semi-automatically by using OBIA method.
The process includes the following portions: Preprocessing, Image segmentation,
Accuracy assessment for segmentation, Sample selection, Object feature extraction,
Image classification, Post processing, and Accuracy assessment for classification.
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Figure 2.1 Methodology Chart

2.1. Preprocessing
2.1.1. Data Properties

Multispectral and panchromatic Worldview-2 high-resolution images 2017 are used
for manual and automatic landslide detection.

Table 2.1 Data Properties
Acquisition Spatial Number of | Images
Date Resolution | Bands Source

Satellite Name

8 Multispectral | Digital

Worldview-2 | 17SEP03 50 cm + Panchromatic | Globe

2.1.2. Software

v' eCognition 9.0.1: eCognition is the most popular segmentation software.
eCognition now is owned by Trimble.

v' ArcMap 10.4.1: ArcMap is a commercial GIS software from Esri for geospatial
processing programs to view, create and analyze geospatial data. It is used to
mosaic the images and making final landslide maps.

2.1.3. Image Mosaicing

All satellite images from this case study area are merged together by the mosaic
tool in ArcMap.
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2.2. Image Segmentation

In this paper, we use objects to define the features instead of single pixels, which
it means we need to generate objects of the given features. We examine the
segmentation process to determine the suitable scales in a subset of the image then we
can use this scale to the whole image.

2.2.1. Algorithm

The multiresolution algorithm is used for this study to segment the image to
objects. Pixels of images which have homogenous spectral, textural and morphometric
characteristics are grouped by this algorithm. Based on Scale, color, and shape
(smoothness and compactness) smaller objects are merged together to make greater
objects (Dou et al., 2015). This act must be continued until the smallest object increase
exceeds a user-defined threshold.

2.2.2. Segmentation Parameters

Homogeneity criterion and scale are the important parameters that effect on
segmentation result.

2.2.3. Computing Time for the Segmentation Process

Time computing is recorded for different scale segmentation to understand the
effect of scale value on time computing. For each scale segmentation, the process is
repeated three times to minimize the time computation error.

2.3.Accuracy Assessment for Segmentation

Supervised methods mostly compare a segmentation result to a reference data set
and measure the similarity or inconsistency between the two images (e.g. overlapping
area). This study is the first work in this area and there is no landslide map. Thus, we
made a landslide detection map manually to use as a reference dataset. The commonly
geometric method emphasizes the geometry of the objects and polygons to choose the
level of similarity between them.

2.4.Sample Selection

We train the software by giving it certain image objects as samples. The samples
are the typical representative for each class. We use these samples to extract suitable
object features in ruleset classification. We use these samples in other algorithms to
classify images. One of the images that have the most landslide areas is chosen for use
in sample selection.
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2.5.0Dbject Feature Extraction

In this step, we want to find out the best features to use in rule-based classification
and other classification algorithms. The Feature Space Optimization tool offers a
technique to mathematically estimate the best combination of features that are most
suitable for separating classes.

2.6.Image Classification

First, we classify image to superclasses rocky and non-rocky then divide every
superclass to classes. The non-rocky classes are water body, vegetation area, shadow
and road and the rocky classes include landslide, bare land, escarpment, and talus. We
apply Fuzzy logic (for rule-based classification), SVM, KNN, Decision Tree, Random
Tree, Bayes, and Std. NN algorithms for classification to compare their results. The
parameters for each algorithm are set as default.

2.7.Post Processing

In this stage, landslide objects merge together. It is exported as a shapefile format
to arc map GIS to make landslide maps and accuracy assessment.

2.8.Accuracy Assessment for Classification

It is easier and better to compare the landslide objects with a reference map to
calculate the landslide accuracy assessment. For accuracy assessment, a manual map
was prepared by using visual interpretation technique from high-resolution images to
compare the number of landslides in the detection map with a reference map. Because
here the propose is to detect landslide form an image not the whole objects in the
image, Detection percentage, and Quality percentage are the best equation to use for
the accuracy of the classification result. These indexes are expressed in the following:

True positive

Detection percentage (DP) = 100 =

(True positive+False negative)

True positive

Quality percentage (QP) = 100

(True positive+False negative +Fasle positive)

Detection percentage shows the landslide correctly identified by this technique.
The quality percentage is the most striking measure of accuracy among the other
accuracy estimates. Quality Percentage demonstrates how likely a landslide
recognized is true (Li et al., 2013). The number of landslides correctly identified (true
positive), unidentified (false negative), misidentified (false positive) are used to get
detection percentage and quality percentage results.
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3. RESULTS AND DISCUSSION

3.1. Result
3.1.1. Image Segmentation

The multi-resolution segmentation algorithm is selected to segment the image of
objects. The trial and error method were adopted to get ideal objects for a landslide
that makes the objects at the largest possible scale but allows us to distinguish between
objects. First, we examined the scale parameters on one satellite image that has more
landslide happening and found 6 scales that the landslide objects be detectable and do
not blend with other objects. Table 3.1 shows the segmentation parameters value like
scale, shape, and compactness. The scales are100, 150, 200, 250, 300, 350, 400, 450.
After determining the scale, other parameters like shape and compactness are
examined. For shape criterion 0.9 and for compactness 0.50 are the best value.
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Figure 3.1 Image Segmentation in Different Scales (a) Scale 100 (b) 200 (c) 300
(d) 350 (e) 400 (f) 450

Computing time is recorded for every segmentation process on the mosaic image
to know the effect of scale parameters on computing time.

Table 3.1 Computing Time for Segmentation Scales

No Scale Computing Time (min)
1 100 75
2 150 76
3 200 77
4 250 77
5 300 78
6 350 79
7 400 81
8 450 81

Computing time for diffrent scales

82
81
80
79
78
77
76
75
74

Time (min)

Yo Yo Yoo Yo Yoo A ¥oo fou

Scale

Figure 3.2 Computing Time for Segmentation in Different Scales
As shown in Table 3.1 and Figure3.2 the time difference between different scale
segmentations was only around a few minutes.

3.1.2. Accuracy Assessment for Segmentation

The accuracy assessment is done according to map designed manually for one
image that has nine landslides polygons. Landslide objects from set Y (Segmentation
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objects) are compared to landslide polygons from set X (Manual map) based on area.
The area form set X and Y, the intersection between set X and Y Global Metric
Precision, Global metric Recall are calculated for each landslide objects individually.
The mean of all landslide objects metrics is calculated to get the final metrics value.
For each scale, the metrics are calculated individually to find which one is the most
suitable for landslide classification. In table 3.2 we just show how we did the accuracy
assessment for one scale and here we bring scale 350 as a sample.
Table 3.2 Accuracy Assessment for Segmentation from Scale 350 for One Image

Landslide The area from | The area from | XNY Precision | Recall
No set X(m?) set Y(m?)

1 118278 122036 118278 | 0.96 1

2 298553 110964 110964 | 1.69 0.62
3 206344 206108 206108 | 1 0.99
4 336895 337000 336895 | 0.99 1

5 86646 176600 86646 | 0.49 1

6 61616 288988 61616 | 0.21 1

7 77836 78000 77836 | 0.99 1

8 110836 802360 110836 | 0.13 1

9 50090 867676 50090 | 0.05 1
Mean 0.71 0.95

Though 45 images where mosaicked together, only one of them was used for
segmentation accuracy assessment to reduce the computation time.

Table 3.3 presents the accuracy assessment results for all of the scales to show
which segmentation scales are most suitable for our purpose.

Table 3.3 Accuracy Assessment for All Segmentation Scales

No Scale Precision Recall Result

1 100 0.98 0.98 Suitable

2 150 0.94 0.98 Suitable

3 200 0.88 1 Suitable

4 250 0.80 0.99 Suitable

5 300 0.76 0.99 Suitable

6 350 0.71 0.95 Suitable

7 400 0.39 1 Low accuracy
8 450 0.42 0.99 Low accuracy
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According to Table 3.3, there is no under segmentation or over segmentation
among these scales. We find the scales between 100- 350 are suitable for our purpose.
The scale 400 and 450 have low accuracy and they are not suitable for this case study.

3.1.3. Object Feature Extraction

The Feature Space Optimization tool offers a technique to mathematically calculate
the best combination of features that are most suitable for separating classes. Table 3.4
demonstrates 15 best features that are extracted to use in the ruleset.

Table 3.4 The Features Extracted from Feature Space Optimization

No Feature type Feature

1 Spectra Mean Green/Mean Red

2 Texture GLDV Entropy

3 Geometry Length

4 Texture GLDV Angular 2nd Moment (Quick 8/11)
5 Spectra Mean NIR

6 Geometry Asymmetry

7 Texture GLCM Entropy

8 Texture GLCM Homogeneity (Quick 8/11)

9 Geometry Roundness

10 Spectra Mean red

11 Texture GLCM entropy (Quick 8/11)

12 Geometry Main direction

13 Geometry Border Index

14 Texture GLDV Entropy (Quick 8/11)

15 Geometry The radius of Largest Enclosed Ellipse

3.1.4. Image Classification

The algorithms used for image classification are Fuzzy logic for rule-based
classification, SVM, KNN, Decision Tree, Random Tree, Bayes, and Std. NN. Though
45 images where mosaicked together, only one of them was used for applying these
algorithms.
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Figure 3.3 Landslide Detection Maps for Different Algorithms

After feature extraction, optimal Box (Prototype) is applied to make membership
functions for classes. It has been done by use of the best separating features based on
sample training. The ruleset is made to apply for image classification. Table 3.5 shows
the ruleset for each class in our study area.

Table 3.5 Ruleset for Image Classification

6 Talus

Class Feature Membership value
Non-rocky
1 | Vegetation GLCM Entropy 7.12-9.48
2 | Road Mean Red 160-439
3 | Shadow Mean NIR 69.04-456.400
4 | Water GLDV ang2.quick 0.218-0.477
Rocky
Length 72.85-647.181
5 | Escarpment
Mean NIR 96.84-553.68
Length 68.44-647.181

Main direction

57.130-147.195

7 Bare land

Asymmetry 0.22-0.98
GLCM Entropy 8.64-9.66
GLDV Entropy 3.35-4.26
Green/Red 0.813-0.993
The radius of largest elliptic 0.001-0.78

8 Landslide

Remain objects are landslides.

3.1.5. Accuracy Assessment for Image Classification

Quality percentage and Detection percentage are calculated for every landslide

detection map from different algorithms.
together, only one of them was used for accuracy assessment.

Though 45 images where mosaicked

Table 3.6 shows that rule-based classification has the highest quality percentage
and SVM is the lowest one.
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Table 3.6 Accuracy Assessment for Landslide Detection Based on Different Algorithms in One Image

Algorithm True False False Quality Detection
Positive | Positive | Negative | Percentage | Percentage

Rule based 35 10 10 64 78

Std. NN. 45 0 240 16 16

SVM 45 0 485 9 9

Decision Tree 45 0 85 35 35

Random Tree 45 0 105 30 30

Bayes 45 0 165 22 22

KNN 20 25 165 10 11

3.2. Discussion
3.2.1. Image Segmentation

Time computing: We used the Trial and error method to select a segmentation
scale. This method is time-consuming but the result is acceptable. Computation time
Is recorded for each scale to know the impact of scale amount on computation time.
According to the result from 8 scales, the computation time does not depend on scaling
value very much. By increasing scale value, computing time is increasing. However,
these differences are just in few minutes.

Accuracy Assessment: Recall and precision metrics are used for accuracy
assessment and both of them are area based. The range of these metrics is between
zero up to one and one is optimal. The Recall metric was almost the same between the
scales (around one). It means segmentation objects are not smaller than landslide area
and every landslide area is covered by segmentation objects. The Precision metric
value shows how much the segmentation objects have the same area with landslide
areas. From 8 scales that are selected by this method, 6 scales are suitable for our study
area. Scale 100 has the top value 98 percent. It is the best value for our case. Scale
smaller than 100 makes small object segmentation that the boundary between objects
is difficult to distinguish. It went toward over-segmentation. Scale 150,200,250,300,
and 350 are suitable scales and they have acceptable precision metric value. For scales
bigger than 350 such as 400 and 450, the accuracy was low. It means some landslide
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polygons were smaller than the segmentation objects. Therefore, it went toward under
segmentation. It made segmentation objects bigger than the landslide area. We cannot
determine just one scale for the segmentation process. We suggested several scale
segmentations that are suitable for our study.

3.2.2. Object Feature Extraction

By using a feature space optimization tool, we extracted automatically 15 features
to better separate classes. These features are used to classify images based on them.
Most of these features are textural and gematrical features. Because rocky classes are
same in the spectral feature. The features for ruleset will be selected between 15
features in rule-based classification to make membership function. The ratio of Mean
Green/Mean Red, Mean NIR, and Mean red are the spectral features. Geometrical
features that are extracted are Length, Asymmetry, Roundness, Main direction, Border
Index, and Radius of Largest Enclosed Ellipse. GLDV Entropy, GLDV Angular 2nd
Moment (Quick 8/11), GLCM Entropy, GLCM Homogeneity (Quick 8/11), GLCM
entropy (Quick 8/11), GLDV Entropy (Quick 8/11) are the textural features.

3.2.3. Ruleset for Image Classification

The optimal box algorithm searched between 15 features derived from feature
space optimization and found the best features for each class and gave them
membership function value. For vegetation: GLCM Entropy, Road: Mean Red,
Shadow: Mean NIR, Water: GLDV ang2.quick, Escarpment: Length and Mean NIR,
Talus: Length and Main direction, Bare land: Asymmetry, GLDV Entropy, Green/Red
and the radius of largest elliptic are the best features to use in ruleset classification. For
landslide class, remain objects are landslides.

3.2.4. Accuracy Assessment for Image Classification

In this study to get the best result different algorithms such as Std. NN, Random
tree, Decision tree, KNN, Fuzzy logic in rule-based classification, Bayes, and SVM
are examined. Algorithm parameters were the default for each algorithm. Object
features which are derived from feature space optimizing were used the same for every
algorithm. Detection and quality percentage are used for landslide accuracy
assessment. Detection percentage demonstrates the percentage of landslide detected.
The quality percentage shows the quality of detection. According to the accuracy
assessment of the result, the rule-based classification was the best method and decision
tree is the second best. However, other algorithms have higher detection percentage
but they have a lot of false negatives. It means they detect a lot of bare land objects
instead of landslides wrongly. Thus, their quality percentage is low.
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CONCLUSION AND RECOMMENDATIONS

Object-based image analysis is one of the perfect methods to detect landslide areas
using high-resolution satellite imagery. Time and cost consuming in this method are
less than filed investigation. This method segments the image to objects and classifies
the image based on objects. One of the challenges in this method is the selection of an
optimal segmentation scale. we examined different scales based on the trial and error
method. After examining many scales and measuring accuracy assessment we found
6 best segmentation scales for our case. The scales are 100.150.200.250, 300,350 are
suitable for this study. Computing time for every scale is calculated. It does not depend
on the amount of scale very much. However, the computation time is increasing around
a few minutes by increasing in scale.

The other challenge in this method is the extraction of the ruleset automatically.
First, object features are extracted and after that, membership value is found for each
class to extract the ruleset. In this case, 15 best features are extracted automatically.
Also, for each class ruleset are gotten automatically by using of thosel5 features.
These features and rulesets are applicable to anywhere in Bamyan province and
provinces around Bamyan. Landslide areas condition is the same in Bamyan province
and central highlands zone that Bamyan located in. Different algorithms such as KNN,
SVM, Bayes, Decision Tree, Random Tree, Std. NN and Fuzzy logic (rule-based
classification) are examined to get the best detection result in this case study. The
parameters for each algorithm are set as default. The used object features for each
algorithm was the same together. They are already extracted to use in classification.
Detection and quality percentage are used for landslide accuracy assessment.
According to the accuracy assessment of the result, the rule-based classification was
the best method and decision tree is the second best.

Since in Bamyan and another province around Bamyan, the landslide environments
are the same such as very little vegetation, most bare land covered area, similar land
cover and same landslide causes, this model can be used directly for these areas. This
research is the first landslide study for this area so the next researchers can use it as a
reference for more landslide investigation. The future study can be the improvement
of segmentation scale selection because the trial and error method is time-consuming
and it is needed to develop a better method for optimal scale selection. | recommend
the use of detailed geology and soil map for this method because it can be helpful to
find a better feature object to detect the landslide objects.
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Abstract

The level of foreign language learning depends on many factors controlled by
nature or shaped by nurture. The present article studies the role of individual learner
differences in Second Language Acquisition (SLA). The individual differences, age,
sex, aptitude, motivation, cognitive style, learning strategies, and personality are
defined and classified. A detailed review of the studies conducted in relation to the
seven individual differences follows. The article concludes by emphasizing that a
language teacher must recognize the individual differences in his/ her students in order
to impart effective language learning. Humans being are differ from each other due to
many biological or conditioned factors (affected by nature) or unconscious forces
(affected by experiences). The many ways in which one learns about these differences
are usually similar, through introspection and interaction with other people, or by
reading books and watching television or cinema.

Key words: personality, age, sex, aptitude, motivation, cognitive style, learning
strategies

Introduction

Why some people learn or acquire second language easily or is more successful
than others are?

As it is known that, people besides similarities have an enormous variation from
each other in different aspects of their life. Dissimilarity is the principle of nature. Two
persons are not alike. Children born of the same parents and even the-twins are not
alike. This differential psychology links with the study of individual differences. This
change seen in physical forms like in height, weight, color, complexion strength etc.,
also remarkable in inner forms such as, difference in intelligence, achievement,
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interest, attitude, aptitude, learning habits, motor abilities, and skill. Each man has an
intellectual capacity through which he gains experience and learning.

Individual variation in second-language learning is the study of why some people
learn a second language better than others do, and which factors play a significant role
for exposing and attributing individual differences in learning a language beyond the
first language. This chapter concerned with the role that individual differences plays
in learning language. Some causes and reasons have their own role in second language
learning such as language aptitude, attitude, age, strategies use, and some effective
factors. In addition, the study realizes that the children’s approach to learning a
language is to not only their individual differences but also it is changing over time as
the children’s parents pay more or less attention to the second language learning
process.

The study on second language acquisition began in the west, from the end of the
1960s to the early 1970s. The classic paper written by S. P. Cored published in 1967
focus on the Significance of Learners’ Errors and made a milestone in this research
area. Altman, found out the factors affecting learners’ individual differences, including
age, sex, language learning experience of the past, the native language proficiency,
character, linguistics, motivation and attitude, intellectual factor, cognitive strategies
and methods, etc. Skehan also discussed that the factors of learners in individual
differences include linguistics, language learning strategies, and motivation, cognition
and emotion, character, intelligence, cognitive styles, anxiety, etc. Altman and Skehan
further studied social and psychological factors, cognitive style and brain hemispheric
lateralization, learning strategies, memory and gender factors. As a representative of
foreign scholars in linguistics, Ellis established the system of second language
acquisition theories and put forward the basis of the theoretical mode. He divided
individual differences into two categories: personal factors and common factors. The
system classification makes the theory of individual differences in second language
acquisition be carried out not only in depth but also in breadth.

Definition and classifications of individual differences

It is a common viewpoint that people differ from each other, yet it is less obvious
why and how they differ. The field of study that deals with individual and group
differences in human behavior is called differential psychology. As Revelle and other
researchers summarized in the Wiley-Blackwell Handbook of Individual Differences
(2012), “The study of individual differences includes the study of affect, behavior,
cognition and motivation as they are affected by biological causes and environmental
events”. Furthermore, researchers in the field of second language acquisition have
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been interested in the individual differences between people learning their second,
third or even fourth foreign language. A number of psychologists and applied linguists
have attempted to define, describe and classify individual differences in order to
identify factors that account for success in learning a second/foreign language. As
Cohen(2010) explains, when students commence on the learning of second language,
they are not only ‘empty vessels’ that will need to be filled by the wise words and
sentences of the teacher; instead, they carry a considerable ‘personal baggage’ to the
language course that will have a significant bearing on how learning proceeds”.
Indeed, a number of factors of the learner’s ‘baggage’ can potentially affect success in
foreign language learning. Among them, there are variables that are relatively easily
identifiable, such as age or gender, and those that are much more difficult to
understand, primarily due to problems involved in their measurement, such as
intelligence, aptitude, motivation, learning styles, learning strategies or personality
factors. It is interesting to note that it is not very complicated to find definitions of
individual differences in the literature. As can be seen from this list, classifications of
individual variables have proved to be problematic as different scholars focus on
various characteristics, which is groupe into separate categories. For example, Dornyei
enumerates five most important ID variables while Cohen suggests only two categories
that embrace many factors.

There is a table about taxonomies of individual differences according to different
researcher: there is table 1.1 that gives you an explicit information.

Table 1.1
Researcher Taxonomy
Ellis personal factors and general factors
Gardner language aptitude, personality, attitudes, motivation and
orientation
Cook motivation, aptitude, learning strategies, age, personality, other

individual variation
Larsen-Freeman | age, aptitude, socio-psychological factors, personality,

and Long cognitive style, hemisphere specialization, learning strategies,
other factors

Williamsand intelligence, cognitive style, motivation, anxiety, aptitude and

Burden learning strategies

Brown styles and strategies, personality factors, sociocultural factors,

age, aptitude and intelligence
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Ehrman et al learning styles, learning strategies and affective variables

Dornyei and aptitude, cognitive and learning styles, learner strategies and

Skehan motivation

Johnson cognitive variables, affective variables, personality variables
and learning strategies

Dornyei personality, aptitude, motivation, learning styles and learning
strategies

Pawlak age, intelligence, aptitude, cognitive and learning styles,
learning strategies, motivation, anxiety, beliefs and willingness
to communicate

Cohen characteristics outside the teacher’s control and characteristics
that can be shaped during the process of second language
learning

Cognitive variables in second language acquisition

Cognitive abilities or aptitudes are one of the most frequently investigated personal
characteristics in individual differences research, probably because knowing which
abilities are involved in language learning may have substantial theoretical and
practical relevance. Research on aptitudes has the potential to inform the second
language acquisition theory on the processes that are relevant for language learning,
which in turn may inform teaching practices on the most effective ways to teach
languages and adapt language instruction to learners. Although there has been much
research on this topic, it is still not entirely clear which cognitive aptitudes are involved
in learning of particular linguistic structures, in what way, and under which conditions.
(Maex, 2018)

In this chapter will discuss about some important cognitive variables such as
intelligence, aptitude, learning styles and learning strategies.

Intelligence

The field of intelligence research has been of great interest to numerous researchers
over literally hundreds of years, mainly because this topic appears to be inherently
fascinating. However, there has been considerable disagreement concerning the
definition and structure of intelligence because, as Sternberg points out, “Intelligence
Is among the most elusive of concepts”. Williams and Burden claim, “Intelligence is a
topic about which a great deal has been written, but about which most teachers
continue to feel confused”.
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Charles Spearman (2014) who claimed that intelligence, is composed of two kinds
of factors: specific factors (s), unique to the tasks used to measure intelligence, and a
general factor (g) common to all meaningful activities, the latter of which “has
generated considerable controversy”

To conclude, intelligence may be a powerful predictor of success in SLA,
especially academic skills. However, there are still some issues connected with
intelligence, which have not been satisfactorily resolved yet. No universal definition
of intelligence, or any other theories that can explicitly provide us all the components
of intelligence. There are also questions connected with whether intelligence is inborn
or whether it can be modified. Without doubt, the notion of intelligence has been
connected with success of learning.

Aptitude

Specific abilities thought to predict success in language learning have been studied
under the title of language learning 'aptitude’. Aptitude is a term that used the ability
to learn quickly. Language aptitude is one of the “big two” individual difference
factors (intelligence and memory). Closely related to intelligence is another cognitive
individual variable language aptitude. The concept of language aptitude is related to
the broader concept of human abilities, or intelligence, covering a variety of
cognitively-based learner differences”. Language aptitude has been referred to in
different ways, such as, for instance a ‘special ability’, ‘gift’, ‘knack’, ‘feel’, or ‘flair’
for languages or special ‘propensity’ or ‘talent’ for learning. The definition of second
language aptitude and its measurement depend upon underlying language teaching
theories and interpretations of learner characteristics and of the language learning
process”. Lightbown and Spada, for example, define language-learning aptitude as
“specific abilities thought to predict success in language learning”

Learning strategies

L2 learning strategies are specific behaviors or thought processes that students use
to enhance their own L2 learning. The word strategy comes from the ancient Greek
word strategies, which means steps or actions taken for winning a war. The most
effective strategy instruction appears to include demonstrating when a given strategy
might be useful, as well as how to use and evaluate it, and how to transfer it to other
related tasks and situations. So far, research has shown the most beneficial strategy
instruction to be woven into regular, everyday L2 teaching, although other ways of
doing strategy instruction is possible. (Rebecca L, 2003)
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Six Main Categories of L2 Learning Strategies: Six major groups of L2 learning
strategies have been identified by Oxford.

Cognitive strategies

enable the learner to manipulate the language material in direct ways, e.g., through
reasoning, analysis, note-taking, summarizing, synthesizing, outlining, reorganizing
information to develop stronger schemas (knowledge structures), practicing in
naturalistic settings, and practicing structures and sounds formally.

Metacognitive strategies

Identifying one’s own learning style preferences and needs, planning for and L2
task, gathering and organizing materials, arranging a study space and a schedule,
monitoring mistakes and evaluating task success, and evaluating the success of any
type of learning style are employed for managing the learning process overall.
Metacognitive strategies had a significant, positive, direct effect on cognitive strategy
use, providing clear evidence that metacognitive strategy use has an executive function
over cognitive strategy use in task completion.

Compensatory strategies

Guessing from the context in listening and reading, using synonyms and talking
around the missing word to aid speaking and writing. And strictly for speaking using
gesture or pause words help the learner make up for missing knowledge.

Affective strategies

Such as identifying one’s mood and anxiety level, talking about feeling, rewarding
oneself for good performance, and using deep breathing or positive self-talk.

Social strategies

Asking questions to get verification, asking for clarification of a confusing point,
asking for help in doing a language task, talking with a native-speaking conversation
partner, and exploring cultural and social norms) help the learner work with others and
understand the target culture as well as the language. Mike (2015)

Age

Another cognitive variable that will present in this section is age that is
significantly easier to define and measure in comparison to other individual differences
and has always considered a major factor determining success in learning a
second/foreign language. It is widely believed that children acquire a new language
more rapidly and effortlessly than adults do.
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The facilitating effect of brain help L2 learning from the massive input is
unproblematic under age 6 and it is still effective somewhat between age 6 and age 16.
The majority of L2 learners cannot achieve the NS-like level of competence after age
16 to some extent. However, some late learners will be functionally native likeness
owing to the high aptitude, high motivation and using skillful learning strategies.
(Yilun Yang and Liping Chen, 2018)

Affective variables

The second broad group of individual differences are affective variables. This
category refers to those emotional or predisposition characteristics of individuals that
influence their perceptions and impressions of the language learning context and thus
their reactions to it, and their views of the language itself. In this section, the following
affective variables will briefly describe motivation, personality, language anxiety, self-
esteem together with self-concept, willingness to communicate, tolerance of ambiguity
and cooperation and competition.

Motivation

Motivation is the primary affective factor shaping second language
acquisition/learning. The term motivation comes from the Latin word movere which
meaning is “to move”. Motivation concerns what moves a person to make certain
choices, to engage in action, and to persist in action. Motivation defined like this; An
interest and desire to learn L2, that implies having positive attitudes towards L2
learning, an effort to learn L2 by means of a regular study or in other hand, Satisfaction
while experiencing L2 learning, enjoying it and experiencing certain happiness and
pleasure.

Motivation is composed of four internal, attitudinal factors and three external,
behavioral characteristics. The internal factors include interest, relevance, expectancy,
and outcomes. Interest in the subject or process is on the base of learner’s existing
attitudes, experience, and background knowledge. Relevance involves the perception
that personal needs such as achievement, affiliation with other people, and power meet.
Expectancy relates to the belief that the learner's involvement will be either a success
or a failure. Outcomes are the intrinsic or extrinsic rewards felt by the learner while
learning. The behavioral features of motivation are decision, persistence, and activity
level. The learner decides to choose, pay attention to, and engage in one activity but
not others; persists over an extended time and returns to the activity after any
interruptions; and maintains a high activity level.
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Clearly, attitudes directly affect behaviors within this motivational framework. A
language teacher who overcorrects the student can lower the expectation of success
and destroy the reward, thus reducing the student's willingness to pay attention or
persist in learning the language.

Intrinsic motivation

This paradigm considers that motivation derives from an inherent interest in the
learning tasks without external control or intervention. Within this paradigm, the
student's perception of him/herself, his/her self-esteem is fundamental. Useful
techniques to increase the L2 student's internal motivation are:

v’ Learners autonomy tasks

v" Open L2 syllabuses, for the student to choose and negotiate what (s)he likes to do

v" Encouraging the student's self-esteem emphasizing his/her capacities for L2
learning

v’ Favoring self-control opportunities and self-regulation of L2 learning

v Helping the student to perceive his/her personal cognitive competence

Extrinsic motivation

This paradigm is based on the studies that have considered motivation because of
external factors. In this case, the locus that causes motivation is external and,
consequently, there is an external regulation: the degree of motivation will increase or
decrease depending on the intensity of external factors. (Madrid, 1995)

Personality

Another affective factor that will describe is personality. “Are those who know
equal with those who know not? But only men of understanding will learn” [Surah Al-
Zumar: 9] (The Holy Qur’an: Text and Translation, 1994). In this verse, it is stated
that each individual is different in which these differences are driven by the individual
personality factors. Islam stresses that individual personality factors play an important
role in both success and failure of acquiring knowledge and people with knowledge
are superior to those without it. If the individual personality factors have its influence
on the acquisition of knowledge, would be the aspect of second language acquisition
be affected by the individual personality factors? There are five basic dimensions of
personality: extraversion, agreeableness, conscientiousness, neuroticism, and
openness to experience.

1. Extraversion - warmth, gregariousness, assertiveness, activity, excitement-
seeking, and positive emotions

44



Scientific—Research Journal of Bamyan University V.6 No.14-0Oct 2020

2. Agreeableness - trust, modesty, compliance, altruism, straightforwardness, and
tender-mindedness

3. Conscientiousness-  competence,  self-discipline,  achievement-striving,
dutifulness, order, and deliberation

4. Neuroticism- anxiety, hostility, depression, self-consciousness, impulsiveness,
and vulnerability

5. Openness to Experience- fantasy, aesthetics, feelings, actions, ideas, and values.
Anxiety

Another important variable falling within the broader group of factors affecting
learning is anxiety. The unique situation of learning a foreign language gives way to
the activation of a specific anxiety that in turn affects the quality of the SLA process,
called language anxiety. It can be defined as ‘‘a distinct complex of self-perceptions,
beliefs, feelings, and behaviors related to classroom language learning arising from the
uniqueness of the language learning process’’.

In summary, the ID variable ‘language anxiety’ is undoubtedly an important
learner characteristic with regard to L2 acquisition and use, consistently producing a
significant impact on L2 criterion variables. We find, however, considerable variation
in the literature in the way the anxiety factor has integrate into research paradigms: It
is sometimes use as a separate independent variable and some other times as a
constituent of a larger construct. This, as we have seen, reflects a similar ambiguity
found in the psychological literature concerning the exact position of the construct in
the overall picture of ID variables. In any case, the measurement of language anxiety
in one way or another is likely to remain an indispensable background variable
component of L2 studies focusing on language performance. (Dérnyei, 2005)

Self-esteem

Self-esteem is the most pervasive aspect of any human behavior. Coopersmith
proposed the following classical definition of the self-esteem: “The evaluation which
the individual makes and customarily maintains with regard to himself: it expresses an
attitude of approval and indicates the extent to which an individual believes himself to
be capable, significant, successful and worthy. In short, self-esteem is a personal
judgment of the worthiness that is expressed in the attitudes the individual holds
towards himself.”

According to the Oxford, which provides the same definition of the self-esteem:
“self-esteem is a self-judgment of worth or value, based on feelings of efficacy, a sense
of interacting effectively with one’s own environment”.
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Three general levels of self-esteem have indicated in the literature to account for
its multidimensional character:

» General or global self-esteem (relatively stable and resistant to change).

» Situational or specific self-esteem (referring to particular life situations, e.g.
work, or personality traits, e.g. empathy).

» Task self-esteem (relating to particular tasks within specific situations).

Social variables

As discussed earlier, individual differences can be explained by reference to
cognitive factors, such as aptitude, or affective factors, for instance anxiety, but in part
such differences are also socially determined. Social factors have a major impact on
L2 proficiency but probably do not influence it directly. Rather, a number of variables
mediates their effect. The scholar Ellis enumerates such social factors as sex, social
class, ethnic identity, and age, the last one of which was described from a cognitive
perspective earlier in this chapter. This section will consider two variables, which have
received a large amount of attention in SLA research, namely gender and beliefs.

Gender

The differences between male and female students in relation to FL attainment
appear to be both fascinating and controversial; therefore, a decision was made to start
the discussion of social ID variables with this issue. Although some scholars use the
term sex, which constitutes a biological distinction. More appropriate notion that
emphasizes the social construction of men and women is gender, which is employees
in this thesis. Nyikos provides a definition of this concept and claims that:

“Gender as a broad term is often uses to denote not only the biologically based,
dichotomous variable of sex (that is, male or female) but also the socially constructed
roles (i.e. gender) which are creating by the different ways in which the sexes are
raises from birth and socialized within a certain culture”.

It is commonly arguing that biological differences between males and females
determine gender by causing enduring differences in capabilities and dispositions.
Higher levels of testosterone, for example, to lead men to be more aggressive than
women; and left-brain dominance is said to lead men to be more rational while their
relative lack of brain lateralization should lead women to be more emotional. However,
the relation between physiology and behavior is not simple, and it is all too easy to
leap for gender dichotomies. In addition, the physiology itself is more complex than is
usually acknowledged. It shows that hormonal levels, brain activity patterns, and even
brain anatomy can be a result of different activity as well as a cause.
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Beliefs

Regarding to Dornyei’s opinion Individual learners, should be distinguished from
attitudes, the main difference being the fact that attitudes have a stronger factual
support whereas beliefs are more deeply embedded in our minds and can be rooted
back in our past or in the influence of the modelling example of some significant
person around us”. It should be considered that gender is often neglecting as a variable
in language learning beliefs are another area where research is relatively scarce. As is
the case with many other individual variables, e.g. motivation, it will be discussing
that beliefs are subject to considerable evolution over time. As regards the definition
of beliefs, Kalaja and Ferreira Barcelos define this social learner factor in the following
way:

“Beliefs are considered one area of individual learner differences that may
influence the processes

and outcomes of second/foreign language learning/acquisition (SLA). Their
significance has been related, first of all, to mismatches between teachers’ and
learners’ agendas in the classroom; secondly, to students’ use of language learning
strategies; thirdly, to learners’ anxiety; and fourthly, to autonomous learning.”

To sum up, learners enter foreign/second language classrooms with a number of
preconceived ideas about themselves or about language learning. Attempting to
measure and understand students’ beliefs about language learning is essential to
planning language instruction. Although studies that have specifically dealt with
investigating the relationship between beliefs and learning outcomes have been
inconclusive, this social variable appears to be highly useful for practical purposes.
For example, assessing beliefs that various learners hold may raise their awareness of
the nature of FL learning. There is no doubt that more longitudinal studies are need in
order to investigate the interplay among the different beliefs and their relationship with
other ID variables such as, for example, diaries as a means of reflecting on learning.
(Olejarczuk, 2015)
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Conclusion

The aim of this chapter was to provide an overview of the role of individual learner
differences

In foreign language learning, some of which will be investigated with reference to
CALL in the empirical part of this dissertation. Firstly, an attempt was made to define
the notion of individual differences and to outline different approaches to classify these
individual learner factors. This was followed by a discussion of selected individual
differences, divided into three sections: cognitive variables, affective variables, and
social variables. Each of these sections has described the most significant
developments in the area of research into particular 1Ds, taking into account their
definitions, classifications, the most recent theories, issues in research methodology
such as, for example, well-known instruments used for measuring them as well as
possible future research directions. It has also presented the results of relevant studies
concerning individual variables and L2 proficiency/ achievement. Although research
findings are sometimes ambiguous and inconclusive, there is no doubt that the
individual variables interact with one another, affect both learners and teachers and, in
general, affect foreign language learning.

Overall, there are numerous areas of individual learner variables, which need to be
investigated, such as establishing stronger links with psychology or exploring
interactions between different 1Ds. With the advent of new technologies, a very
promising line of enquiry is determining whether various individual learner factors are
related to Computer Assisted Language Learning. Moreover, it would be even more
challenging to identify variables that have the potential to influence the use of the
computer to learn a FL largely. The following two chapters of the current thesis are an
attempt to describe and define the Computer Assisted Language Learning environment
as well as provide an overview of different studies, which have tapped into the
relationship between various IDs, their relationship between one another, and their
possible impact on FL learning outcomes in this environment.
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10.
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